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12.1 INTRODUCTION

12.1.1 Introduction

The Government Road Precinct is one of eleven (11) site specific rezonings
considered as part of Council’s Draft Comprehensive Local Environmental Plan.
At the time of rezoning, the Precinct comprised nine (9) allotments, held in multiple
ownerships.

To ensure appropriate consideration is given to issues identified through the
rezoning process, and to ensure the Precinct is developed in a coordinated
manner, a new Chapter, known as the Government Road Precinct, has been
inserted into Cessnock Development Control Plan 2010.

12.1.2 Application

This Chapter applies to all lands within the Government Road Precinct at North
Cessnock (currently known as Lots 33 & 34 DP 1004648, Lots 1 & 2 DP
1067096, Lot 1 DP 392537, Lot 1 DP 403312, Lot 1 DP 403335 and Lots A & B
DP 421061), (see Figure 1: Locality Plan).

FIGURE 1: LOCALITY PLAN
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12.1.3

12.1.4

12.15

Purpose

This Chapter adds detail to those planning provisions of the Cessnock
Comprehensive Local Environmental Plan, and general provisions of
Development Control Plan 2010.

Specifically, this Chapter seeks to highlight matters identified during the rezoning
stage that require further investigations prior to further development of land within
the Precinct. These matters include;

0 Soil Management, Geotechnical and Contamination Issues
0 Stormwater and Flood Management

0 Flora and Fauna Management

0 Bushfire Management

o Current land use constraints

How to use this Chapter

Section 2.0 of this plan provides details of the statutory and land use context for
Government Road Precinct. Performance criteria and prescriptive measures are
provided in Section 3.0 addressing site contamination and other geotechnical
constraints, stormwater and flood management, flora and fauna, bushfire,
landscaping, subdivision of land dwellings and ancillary structures.

Relationship with other Plans, Policies and Chapter s

Where there is an inconsistency between this Chapter and any environmental
planning instrument (EPI), the provisions of the EPI shall prevail. An EPI
includes a State Environmental Planning Policy (SEPP) and a Local
Environmental Plan (LEP).

This Chapter should be read in conjunction with all Chapters of the Cessnock
Development Control Plan 2010, in particular the ‘Subdivision Guidelines’ and the
‘Urban Housing' chapters. Where there is any inconsistency between this
Chapter and any future amendments to the City Wide Development Control Plan
(DCP), the provisions of this Chapter shall prevail.

All development must also be consistent with Council’s Engineering Standards
and Policies.

CESSNOCK DEVELOPMENT CONTROL PLAN E.12-2
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12.2 CONTEXT OF DEVELOPMENT

12.2.1 Statutory Context

This Plan has been prepared in accordance with the requirements of the
Environmental Planning and Assessment Act 1979, and the Environmental
Planning and Assessment Regulations.

This Plan is concerned with the effective implementation of the objectives,
principles and provisions of the Cessnhock Local Environmental Plan 1989 (LEP),
adding detail to the planning provisions contained in the LEP.

Areas of the site suitable for urban development are zoned R2 Low Density
Residential under the LEP. A generous odour buffer is provided to the Waste
Water Treatment Plant north-west of the site. A tributary of Black Creek that
traverses the south-west corner of the site poses a constraint to residential
development due to flooding. The odour buffer and flood prone land is zoned
RU2 Rural Landscape. A pocket of land just over 1 hectare in size and zoned
RU2 Rural Landscape will contain public recreation facilities to service the
Government Road Precinct.

12.2.2 Land Use Context

Government Road Precinct is adjacent to existing residential development in
north Cessnock, just 2 kilometres from the Central Business District on Vincent
Street. The total site area is approximately 87 hectares, although only 34.91
hectares is zoned R2 Residential and suitable for residential development.

The subject site is located immediately east of Black Creek and a tributary of
Black Creek passes diagonally through the south-western corner of the Precinct.
The residential land in the south-west of the site drains toward this tributary, with
slopes generally orientated to the south-west. There is some flooding associated
with Black Creek, the extent of which is shown in Figure 2 —Constraints Plan.

The residential land in the east of the site is gently undulating, with a slight ridge
through the centre of the site running a north-south orientation. The land
generally slopes to the east and west of the ridge. Development of the site is not
constrained by steep slopes.

At the time of rezoning, there were a number of land uses within and adjacent to
the Precinct which may impact on future residential development. These include;

CESSNOCK DEVELOPMENT CONTROL PLAN E.12-3
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Land use

Property Address

Hunter Water Corporation Wastewater
Treatment Plant

Located adjacent to north of Precinct upon
Lot 2 DP749418

Council Works Depot

Located adjacent to south east of Precinct
upon Lot 2 DP583472

Animal boarding establishment

Located within Precinct upon Lot 1
DP403335

Fuel depot

Located within Precinct upon Lot A
DP421061

Proponents should refer to Cessnock Development Control Plan 2010 Part C,
Chapter 4 Land Use Conflict and Buffer Zones for specific requirements.

CESSNOCK DEVELOPMENT CONTROL PLAN
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12.3 DEVELOPMENT GUIDELINES

The following development considerations apply to development within the
Government Road Precinct.

12.3.1 Site Contamination and other geotechnical co  nstraints

Geotechnical assessment undertaken as part of the rezoning process revealed that
a number of existing lots within this Precinct have the potential to be contaminated
from past land uses. A summary of potentially contaminated sites, together with
comment on remediation options is provided as Appendix 1.

Any principal development application proposing a more intense land use will be
required, as a minimum, to carry out further geotechnical investigation in
accordance with the recommendations and comments provided at Appendix 1 and
Cessnock Development Control Plan 2010 Part Council Chapter 3: Contaminated
Lands of this DCP.

Performance Criteria

* To remove any potential sources of contamination from the site for the safety
of future residents and the environment.

Prescriptive Measures

e Carry out any additional testing recommended in the Remediation Options
for Potential Contamination prepared by Douglas Partners prior to residential
subdivision of the Government Road Precinct. The following investigations
may be required during the preparation of development applications to
address the geotechnical and contamination issues and enable detailed
design.

Details of other geotechnical investigations to be provided with any principal
development application shall include;

0 Additional assessment of the salinity potential across the site to assess
the extent of salinity and implications to the proposed development.

o Further geotechnical investigation for footing design parameters
(classification to AS 2870).

0 Assessment of the depth and the extent of potential soft/wet areas
within the lower portions of the site and beneath the on-site dams.

0 Slope stability assessment of on-site dams, if they are to remain on-site.

CESSNOCK DEVELOPMENT CONTROL PLAN E.12-6
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12.3.2 Stormwater and Flood Management

A Flooding and Stormwater Management Assessment (Northrop Engineers, June
2007), prepared in support of the rezoning application, found that there are three
distinct catchments within the Precinct, but only one watercourse with evidence of a
defined flow path, being the tributary of Black Creek.

The tributary will experience minor flooding during the 1% AEP flood event.
Indicative flood levels are show on the Constraints Plan in Figure 2, with a copy of
the Flooding Assessment reproduced at Appendix 2.

Performance Criteria
* To ensure residential development is located above localised flood waters.
* To control the quality and quantity of water entering receiving waterways.
Prescriptive Measures
» Residential development should not occur below the 1% AEP flood line.

» Habitable floor levels should be designed a minimum of 500mm above peak
1% AEP flood levels on site.

* Stormwater management for the development will comply with the
requirements of Cessnock Development Control Plan 2010, Part D Chapter
1 — Subdivision Guidelines, Council's Engineering Requirements for
Development and industry best practice.

12.3.3 Flora and Fauna Management

A Flora and Fauna Assessment (RPS Harper Somers O’Sullivan, June 2007),
submitted in support of the rezoning application identified the nature of existing
vegetation within the Precinct and potential impacts which may result from future
urban development. Potential impacts include the removal of approximately 8
hectares of Lower Hunter Spotted Gum Ironbark Forest, a listed Endangered
Ecological Community under the Threatened Species Conservation Act, 1995.

In order to maximise the urban potential of this Precinct, Council and the
Department of Environment and Climate Change (DECC) have endorsed a
proposal for an “off-site offset” to compensate for the removal of the 8 hectares of
Lower Hunter Spotted Gum Ironbark Forest. Full details of this arrangement are
provided in the Biodiversity Offset Assessment Report (BOAR) (RPS Harper
Somers O’Sullivan, June 2008) which is reproduced as Appendix 3.

CESSNOCK DEVELOPMENT CONTROL PLAN E.12-7
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Performance Criteria

Ensure that development is carried out in a manner that minimises any
adverse impact on threatened species, populations or ecological
communities.

Prescriptive Measures

Development consent for a principal development application which
proposes the removal of native vegetation from within the Precinct shall not
be granted until transfer of the proposed offset site and other associated
actions, as detailed in the Biodiversity Offset Assessment Report (BOAR)
(RPS Harper Somers O’Sullivan, June 2008), has been effected.

Pomatostomus temporalis temporalis (Grey-crowned Babblers) occur within
the site. To ensure that this species is able to persist within the site following
development it is recommended that shrubby tree species, such as
Casuarina spp. or small-leaved Melaleuca spp. be incorporated into street
planting and landscaping plant lists.

One E. parramattensis subsp. decadens individual was found to occur in the
south of the site. To ensure that this species continues to occur within the
site it should be added to street planting and landscaping plant lists, where
feasible.

The planting of locally occurring native plant species should be encouraged
in residential plantings to provide foraging opportunities for locally occurring
native fauna species.

Responsible pet ownership should be encouraged to counter potential
impacts upon native fauna.

12.3.4 Bushfire Management

Performance Criteria

Identify potential bushfire threats to individual sites.

Ensure all new dwellings have measures sufficient to minimise impacts of
bushfires.

Minimise the impact of fire protection measures on vegetation, fauna, views,
watercourses, soil erosion and access.

CESSNOCK DEVELOPMENT CONTROL PLAN E.12-8
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Prescriptive Measures

Specific assessment shall be undertaken at appropriate times throughout the
development process as development of the site progresses in accordance
with the current standards of the Rural Fire Service (RFS).

A Bushfire Threat Assessment must form part of all development
applications for new dwellings, residential subdivisions, or modifications of
existing dwellings in bushfire prone areas.

Assessment of threat from bushfire must examine impacts of the proposal
within and external to the site, including dwelling construction materials and
road networks for emergency traffic.

Fire protection measures must be capable of being maintained by owners
and users.

Asset protection zones may incorporate fire trails, cleared road verges and
fixed building lines.

12.3.5 Landscaping and Visual Amenity

Performance Criteria

Enhance the amenity of Government Road Precinct through the
implementation of an appropriate landscape strategy that consistently
addresses public spaces and streets.

Encourage the planting of locally occurring native plant species in residential
plantings to provide foraging opportunities for locally occurring native fauna
species.

Prescriptive Measures

Explore the potential for linkages between existing development and
Government Road Precinct, particularly along the Black Creek Tributary with
the provision of open, landscaped space.

Pomatostomus temporalis temporalis (Grey-crowned Babblers) occur within
the site. To ensure that this species is able to persist within the site through
subsequent development it is recommended that shrubby tree species, such
as Casuarina spp. or small-leaved Melaleuca spp. be incorporated into street
planting and landscaping plant lists.

One E. parramattensis subsp. decadens individual was found to occur in the
south of the site. To ensure that this species continues to occur within the

CESSNOCK DEVELOPMENT CONTROL PLAN E.12-9
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site in the future it should be added to street planting and landscaping plant
lists.

» Consider the use of street plantings to reinforce the internal road hierarchy.

12.3.6 Subdivision of Land

All development applications for land subdivision are to satisfy the provisions of
Cessnock Development Control Plan 2010, Part D — Chapter 1 Subdivision
Guidelines, whilst also having regard to the following specific requirements:

Performance Criteria

« To provide a legible, fully serviced residential subdivision with adequate
access to each residential allotment created.

« To have regard to the principles of good urban design with the aim of
creating a functional and high amenity residential subdivision.

Prescriptive Measures
The extent of the buffer zone determines the building line of any new dwellings.
It is permissible for a residential allotment to be contained within land zoned RU2
Rural Landscape and affected by the Hunter Water Corporation Sewer Buffer.

However, the dwelling in that allotment must be located outside of the sewer
buffer zone.

12.3.7 Dwellings and ancillary structures

Performance Criteria

 Maximise the privacy and outlook enjoyed by adjoining and adjacent
residents.

« Create a visually attractive streetscape.
Prescriptive Measures
» Residential development should not occur below the 1% AEP flood line.
» Habitable floor levels should be designed a minimum of 500mm above peak
1% AEP flood levels on site.

* Residential development shall be in accordance with the provisions of
Cessnock Development Control Plan 2010.

CESSNOCK DEVELOPMENT CONTROL PLAN E.12-10
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APPENDIX 1

Remediation Options for Potential Contamination

(Douglas Partners, March 2009)
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APPENDIX 2

Flooding and Stormwater Management Assessment
(Northrop Engineers, June 2007)
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APPENDIX 3
Biodiversity Offset Assessment Report (BOAR)

(RPS Harper Somers O’Sullivan, June 2008)
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Geotechnics - Environment - Groundwater Australia www.douglaspartners.com.au
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Project No: 39755.01
Doc Ref: P:\39755.01\Docs\39755.01-01L.doc
9 March 2009

Roger Davies

C/- RPS Harper Somers O’Sullivan
PO Box 428

HAMILTON NSW 2303

Attention: Hannah Benson

Email: hannah@rpshso.com.au

Dear Madam

REMEDIATION OPTIONS FOR POTENTIAL CONTAMINATION
PROPOSED REZONING
LOTS 1 AND 2 DP 1067096, LOTS 33 AND 34 DP 1004648, LOT 1 DP 392537, LOT 1
DP403312, LOT 1 DP 403335 AND LOTS A AND B DP 421061
GOVERNMENT ROAD, NORTH CESSNOCK

1. INTRODUCTION

This letter presents a summary of remediation options for potential contaminants identified by
Douglas Partners Pty Ltd (DP) for Lots 1 & 2 DP 1067096, Lots 33 & 34 DP 1004648, Lot 1 DP
392537, Lot 1 DP 403312, Lot 1 DP 403335 and Lots A & B DP 421061, Government Road,
North Cessnock, New South Wales. The work was carried out at the request of Ms Hannah
Benson of RPS Harper Somers O’Sullivan Pty Ltd (RPSHSO) on behalf of Mr Roger Davies.

We understand that Council requires further information to determine whether the site can be
made suitable for residential use.

The following scope of work was conducted:

e Brief review of DP preliminary contamination assessment (PCA) of June 2007 and
letter dated 8 January 2008 (Ref 1);

o Preparation of this letter report outlining typical remedial options for the identified
sources of potential contamination.

2. BACKGROUND REVIEW

DP previously conducted a preliminary contamination and urban capability assessment for the
site in June 2007 (Ref 1). The preliminary assessment comprised a desktop study, site
inspection and preliminary subsurface investigation. Laboratory testing was not conducted for
the preliminary assessment.

Brisbane ¢ Cairns * Canberra * Darwin « Gold Coast * Melbourne « Minto « Newcastle ¢ Perth « Sunshine Coast « Sydney « Townsville « Wollongong « Wyong


http://www.douglaspartners.com.au
mailto:hannah@rpshso.com.au

/4] Douglas Partners

Gasres sy - Caviramment - Graw daaler Page 20f6

The preliminary assessment identified a number of potential contamination issues, which will
need to be further assessed and remediated (if required) prior to development, including
potential contaminants associated with the following sources:

Fuel Depot;

Effluent disposal systems;

Imported fill stockpiles and general surface fill;

Former chicken sheds;

Unsealed farm sheds and stockpiled farm equipment and rubbish;
Former Piggery and slaughter house;

Former Cropping;

Adjacent Wastewater Treatment Plant;

Adjacent Council Depot.

Site observations made during the preliminary assessment generally suggested that impacts
associated with the above potential contaminant sources are likely to be localised.

The preliminary assessment concluded that the site was considered to be suitable for future
urban development, subject to the identified issues (including potential contamination issues
discussed above) being addressed, and appropriate engineering design. The report also
recommended further investigation including detailed sampling and analysis of soils and/or
groundwater (as required) to assess the above potential contamination sources.

Further to DP preparing the preliminary assessment, DP prepared a letter, at the client’s
request, to respond to Council’'s concerns regarding the suitability of the site for urban
development from a contamination perspective.

The letter, dated 8 January 2008 outlined the potential contaminants identified in the preliminary
assessment (Ref 1), and stated that the site could be made suitable for residential development
from a contamination perspective following further assessment and remediation (as required). It
was also suggested that further assessment and remedial works could be undertaken as part of
the development application stage (i.e. prior to subdivision of the site for residential
development purposes).

3. REMEDIATION OPTIONS
It should be noted that although a detailed investigation has not been undertaken to assess the
presence or extent of potential site contamination, conventional remediation techniques could

be conducted the address the sources of contamination identified in Ref 1.

A summary of typical remedial options is presented in Table 1 below for each potential
contaminant source identified in Reference 1.

Remediation Options For Potential Contamination, Proposed Rezoning Project 39755.01
Government Road, North Cessnock 9 March 2009
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Table 1 — Potential Contamination and Typical Remediation Options

Area/ Source

General Potential
Contaminants

Typical Remediation Options

Effluent Disposal Systems
associated with residences on-
site

Nutrients, hydrocarbon,
heavy metal and
microbiological
contaminants

Effluent treatment systems to be appropriately decommissioned and soils treated with lime (as
required) by a qualified contractor.

Impacted soils within effluent disposal system should be stripped, classified and disposed to an
appropriate licensed landfill or treated with lime (microbiological contaminants) and subsequently
validated.

Imported fill stockpiles and
general surface filling (typically
beneath buildings and sheds).
Predominantly within Lot 33
including stockpiles and nearby
surface soils observed to
contain fibro sheeting materials

Hydrocarbons, heavy
metals, pesticides, PCBs,
asbestos

Contaminated soils not suitable for re-use on-site should be stripped, classified and disposed to
an appropriate licensed landfill. Validation of impacted area to be conducted following
remediation.

Former Chicken Sheds,
former/current stockpiles of
manure, ash (Lot 1, DP 392537,
Lot 1, DP 403312 and Lot A, DP
421061

Hydrocarbons, heavy
metals, microbiological
contaminants and nutrients

Contaminated soils not suitable for re-use on-site should be stripped, classified and disposed to
an appropriate licensed landfill. Microbiological impact could be limed and re-use on-site subject
to appropriate validation. Surface microbiological impact may be suitable for spelling (remediation
via natural UV radiation). If burial pits are identified, it is likely that excavation and appropriate
treatment/disposal will be required for aesthetic, geotechnical and contamination reasons.
Validation of impacted areas to be conducted following remediation.

Unsealed farm sheds and
stockpiled farm equipment, and
rubbish

Hydrocarbons, heavy
metals, pesticides, PCB’s
and asbestos

Contaminated soils not suitable for re-use on-site should be stripped, classified and disposed to
an appropriate licensed landfill. Validation of impacted area to be conducted following
remediation.

Fuel Depot — UST’s, AST’s and
associated storage shed and
equipment storage (Lot 1, DP
421061) and disused AST’s (Lot
33, DP 1004648)

Hydrocarbons, heavy
metals, phenols

Hydrocarbon impacted soils can be stripped/excavated and treated on site by landfarming or
bioremediation until suitable for re-use on-site. Contaminated soils not suitable for landfarming
could be excavated/stripped, classified and disposed to an appropriate licensed landfill. Validation
of impacted area to be conducted following remediation.

Groundwater contamination (if present) could be remediated using various techniques including
natural attenuation, pump and treat, air sparging etc. The removal of the contaminant source (i.e.
soil impact/leaking fuel tanks) would be required to prevent further groundwater impact.

Remedial Options For Potential Contamination, Proposed Rezoning
Government Road, North Cessnock

Project 39755.01
9 March 2009
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Table 1 — Potential Contamination and Typical Remediation Options (continued)

Former Piggery and slaughter
house

Nutrients, microbiological
contaminants, hydrocarbons
and heavy metals

Contaminated soils not suitable for re-use on-site should be stripped, classified and disposed to
an appropriate licensed landfill. Microbiological impact could be treated with lime and re-use on-
site subject to appropriate validation. Surface microbiological impact may be suitable for spelling
(ie remediation through natural UV radiation). If burial pits are identified, it is likely that excavation
and appropriate treatment/disposal will be required for aesthetic, geotechnical and contamination
reasons. Validation of impacted areas to be conducted following remediation.

Former Cropping

Heavy metals and
pesticides (although site
history indicates pesticides
were not used on-site)

Contaminated soils not suitable for re-use on-site should be stripped, classified and disposed to
an appropriate licensed landfill.

Vertical mixing could be considered as a remediation option, following removal of hot spots and
subject to meeting NSW DECC guidelines (Ref 6).

Validation of impacted area to be conducted following remediation.

Wastewater treatment plant

Nutrients, hydrocarbons,
microbiological and heavy
metals
(groundwater/surfacewater
impact).

Remediation of groundwater through pump and treat, natural attenuation or barrier wall,
remediation of impacted soils via stripping and appropriate off-site disposal (surface soils).

Council Depot

Hydrocarbons, heavy
metals, pesticides, PCBs

Contaminated soils not suitable for re-use on-site should be stripped, classified and disposed to
an appropriate licensed landfill.

Source of contamination (ie off-site source) should be removed or a permanent barrier installed to
prevent future migration and contamination of site.

Validation of impacted area to be conducted following remediation.

Notes to Table 1:

Waste Classification of soils to be conducted with reference to NSW DECC Waste Classification Guidelines (Ref 4);
Investigation and remediation of fuel depot and hydrocarbon impacted soils to be undertaken with reference to NSW EPA service station guidelines (Ref 5).

Remedial Options For Potential Contamination, Proposed Rezoning
Government Road, North Cessnock

Project 39755.01
9 March 2009
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4. COMMENTS

As shown in Table 1 above, typical remediation options are available to address the potential
sourced of contamination identified within the site. It is therefore considered that the site could
be made suitable for residential development, subject to further investigation and site
remediation in accordance with the relevant regulatory and statutory requirements.

It is noted that a detailed Contamination Assessment will be required to assess the presence
and extent of contamination within the site, and to confirm remediation requirements.

5. LIMITATIONS

DP have performed investigation and consulting services for this project in general accordance
with current professional and industry standards for land contamination investigation.

DP cannot provide unqualified warranties nor does DP assume any liability for site conditions
not observed or accessible during the time of the investigations.

No site investigations can be thorough enough to provide absolute confirmation of the presence
or absence of substances, which may be considered contaminating, hazardous or polluting.

The typical remedial options provided are based on limited site information and DP experience
with similar sites and contaminants. The remedial options should be confirmed following the
detailed contamination assessment.

This report and associated documentation and the information herein have been prepared
solely for the use of RPSHSO and Mr Roger Davies and any reliance assumed by other parties
on this report shall be at such parties own risk. Any ensuing liability resulting from use of the
report by other parties cannot be transferred to DP.

Please contact the undersigned if you have any questions regarding the above matter.

Yours faithfully
DOUGLAS PARTNERS PTY LTD

Reviewed by:
Matthew Blackert Chris Bozinovski
Associate Principal
Remediation Options For Potential Contamination, Proposed Rezoning Project 39755.01

Government Road, North Cessnock 9 March 2009
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EXECUTIVE SUMMARY

The following report details a Flooding and Stormwater Management Assessment
for the proposed rezoning of 80 ha of land within the Government Road Precinct,
in Cessnock, NSW.

The subject site is located immediately to the east of Black Creek, and a tributary
of Black Creek passes diagonally through the site. Previous flood studies (Hunter
Water Australia, October 2005, and Bewsher Consulting, January 1993) indicate
the 1% Annual Exceedance Probability (AEP) flood event in Black Creek will
impact upon the subject site. Minor flooding will also occur on site during the 1%
AEP flood event of a Black Creek tributary which crosses the south western corner
of the site.

Runoff from proposed development on the site may have a negative impact upon
downstream watercourses, if left untreated. These watercourses include the Black
Creek tributary, Black Creek itself, and ultimately the Hunter River. To minimise
environmental impact on downstream watercourses and fulfil the requirements of
Cessnock City Council’s development control guidelines, water quality treatment
devices including First flush devices; Rainwater tanks; Grassed swales; Retention
trenches; Vegetated buffer strips; Bio-retention swales; Mini wetlands; and Mini
wet/dry basins have been identified as possible ways to manage runoff quality and

meet Council’s requirements.

To limit peak flows from the developed site to those of the predeveloped site; a
number of devices have been identified for inclusion at an individual allotment or
ultimate development scale, or in combination. These devices include Rainwater
tanks with reuse facilities; Small gravel trenches on individual lots (to store and
infiltrate runoff into the ground); Pervious paving (to reduce impervious areas on
lots); Grassed swales with riffle zones; Bio-retention swales; Detention/retention
trenches; and Mini wet/dry basins.

Government Road Precinct, Cessnock NSW
Flooding and Stormwater Report 1 June 2007
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1. Introduction
1.1  Investigation Objectives

Northrop Engineers have been engaged by Harper Somers O’Sullivan (HSO) to
prepare a Flooding and Stormwater Management Assessment for the proposed
rezoning of land within the Government Road Precinct, Cessnock, NSW. The land
comprises Lots 1 & 2 DP 1067096, Lots 33 & 34 in DP1004648, Lots A & B in
DP421061, Lot 1 DP392537, Lot 1 DP403312, and Lot 1 DP 403335, and will be

referred to in this report as the ‘subject site’.

This report investigates the potential for flooding within the subject site and the
potential impact of future development on water quantity and quality within and
downstream of the site. The report intends to discuss these issues at a level
appropriate for a rezoning application, and does not attempt to provide detailed
design solutions to all issues. Information used has been gathered from a number
of sources, and provides an overview of site issues and of possible outcomes for

future development of the site.

The recommendations of this report have been determined in accordance
Cessnock City Council’s (Council’s) Development Control Plan (DCP) 2006, and

after discussions with Council’s Flooding Engineer.

Government Road Precinct, Cessnock NSW
Flooding and Stormwater Report 3 June 2007
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1.2  Site Description

Located on the eastern edge of Black Creek, the subject site is bordered by State
forest to the east, existing and proposed development to the south, Black Creek to
the west, and rural property and Cessnock Waste Water Treatment Works to the
north. Covering 72.5 ha, the south western corners of the subject site is traversed
by a natural drainage line which is a tributary of Black Creek (refer Figure 1).

The subject site is currently zoned rural residential and a number of large sheds,
stock dams and residences exist across the site. From observation, the majority
of the natural vegetation has been cleared from site, with some areas having been
regraded to locate flat pads for buildings or to create stock dams. The cleared
areas of the site are generally being used as grazing land for cattle. Small pockets
of vegetation are evident within the east and west corners of the site, and sparse

vegetation exists along some parts of the creek line.

A ridge line extending from Government Rd separates the site into two portions.
The western portion of the site slopes generally to the west with grades ranging
from 3% to 8%, and drains towards the creek lines. Grades within the eastern
portion of the site range from 3% to 8%, and generally drain toward the north.

1.3  Odour Buffer Zone

An odour buffer zone has been designated around the existing Cessnock Waste
Water Treatment Works, and extends across the western portion of the subject
site. It is understood that residential development will not occur within this zone;
however, passive open space or recreational sporting facilities have the potential
to be located here. The odour buffer zone and potential residentially developable

area of the subject site are identified on Figure 2.

Government Road Precinct, Cessnock NSW
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1.4 Available Data

The following information was used to prepare this report:

= 1:25,000 Topographical map (with 10m contour intervals) — regional scale;

= Digital Terrain Map (DTM with 1.0m contour intervals, supplied by HSO);

= Site Analysis Maps compiled by HSO;

= The Cessnock City Council ‘East Cessnock Flood Study’ prepared by
Bewsher Consulting Pty Ltd in January 1993 held by Council; and

= The ‘Flood Study of Urban Area of Cessnock’ prepared by Hunter Water
Australia in October 2005 held by Council.

Government Road Precinct, Cessnock NSW
Flooding and Stormwater Report 5 June 2007
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2. Flooding Impacts

Two potential sources of flooding for the subject site have been identified, Black
Creek located to the west, and the tributary of Black Creek which traverses the site
(refer Figure 2).

The 1% Annual Exceedance Probability (AEP) flood level is considered as being
significant for future development of the subject site. Council requires habitable
floor levels in all new developments to be set at least 0.5m above the predicted
local 1% AEP flood level.

We note that it is a requirement of the Floodplain Development Manual (NSW
Government, 2005) that access and egress from developed lands known to be
affected by extreme flooding be sufficient to enable timely evacuation if required.
Hunter Water Australia’s 2005 study investigated the 0.2% AEP flood event for
Black Creek, as a potential representation of an extreme flooding event. The 0.2%
AEP flood level was estimated by Hunter Water Australia to be in the order of
370mm higher than Hunter Water Australia’s estimation of the 1% AEP levels at
the closest point of Black Creek to the subject site. Should this event occur then
the subject site as illustrated by survey levels has large areas above this level as
well as egress routes away from flood affected areas. As such timely evacuation

from flood affected lands can be achieved within the site.

2.1 Flooding from Black Creek

Discussions with Council and review of available flooding reports for the area

indicate flooding within Black Creek has the potential to impact upon the site.

Council’s Flooding Engineer has advised that for the purpose of assessing 1%
AEP flood levels for the region containing the site the Bewsher Consulting Ptd Ltd
(1993) flood study is regularly considered by Council. Review of this study

Government Road Precinct, Cessnock NSW
Flooding and Stormwater Report 8 June 2007
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indicates the estimated 1% AEP level in Black Creek at its closet point to the site
to be 65.0m Australian Height Datum (AHD). We note that the Hunter Water
Australia (2005) report supplied by Council estimates the 1% AEP level at this
point to be 63.64m AHD.

Survey indicates the lowest point along Black Creek and the subject site to be
approximately 64.12m AHD, therefore, adopting a 1% AEP flood level of 65.0m
AHD, flooding from Black Creek will impact upon the site.

The 1% AEP flood extents on the subject site, as estimated from the Bewsher

Consulting Pty Ltd report, are shown on Figure 2.

2.2 Flooding from other Watercourses

As illustrated in Figure 1, the 1:25000 topographic map of the Cessnock region
identifies three distinct catchments, two potential watercourses and stock dams
within the subject site. Detailed survey and site observation (following a recent
heavy rainfall event) have confirmed that while there are three distinct catchments
on site, there is only one watercourse with evidence of a defined flow path (refer
Figure 2). It was found that of the three catchments, two catchments drain to
localised low points in the site where stock dams have been created. These dams
could be maintained or removed and replaced with localised filling during future
development of the site, and would not be expected to contribute to flooding on
site.

As noted, the topographic map identifies a watercourse traversing the subject site
from the south-west, draining towards Black Creek. Site investigation and detail
survey indicates this watercourse to be a tributary of Black Creek. The tributary
originates some 3.5km to the south-east of the subject site and has a large
catchment. This watercourse was the focus of the 1993 Bewsher flood study and
is also identified within the Hunter Water Australia study conducted in 2005, and

can be considered significant for the subject site.

Government Road Precinct, Cessnock NSW
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The Bewsher study estimates the 1% AEP flood levels along the tributary to range
from 65.0m AHD at the western boundary of the site (confluence with Black Creek)
up to 66.6m AHD at Government Road.

The estimated extent of flooding across the subject site as detailed by the
Bewsher study is shown in Figure 2. The majority of land impacted by flooding in
the 1% AEP event is situated within the odour buffer zone. Only a portion of the
developable land (land outside the odour buffer zone) is therefore likely to be
affected by flood water inundation. Egress and access from / to areas affected by
flood waters could be readily achieved via evacuation to (or access from) higher

ground to the north and east.

2.3 Calculations

Council have adopted the estimated 1% AEP flood levels given within the 1993
Bewsher study as being representative for the site, therefore on Council’s advice
we have adopted these levels as governing. However, we note that the 1% AEP
flood levels given in the more recent (2005) Hunter Water Australia study are
generally between 0.9m - 1.4m lower both within Black Creek and along the
tributary, than those presented by the Bewsher study.

To improve confidence in the 1% AEP levels adopted for the site, we have
undertaken calculations to assess the likely peak 1% AEP flow rate and resultant

flood levels within the tributary as it traverses the site.

Runoff routing software ‘DRAINS’ was used to estimate peak flow for the 1% AEP
peak rainfall event within the tributary. DRAINS output and all assumptions used
to determine flows are included in Appendix A. Table 1 contains a summary of the

results of the calculations and compares results with those of existing reports.

Government Road Precinct, Cessnock NSW
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HEC-RAS software was then used to convert the flows from DRAINS into flood
levels on site. Sections taken from detailed site survey were used in the HEC-
RAS program with Manning’s ‘n’ values estimated from site investigation. Being
based on backwater curve equations it was found that the HEC-RAS flood levels
were very dependant on the level of flood waters at the junction of Black Creek
and the tributary. In accordance with the Bewsher report we adopted a flood level
of 65.0 AHD for the purpose of our modelling. It should be noted that the Hunter
Water Australia report adopts levels of 63.64 AHD within Black Creek, which
explains the difference in flood levels near the junction with Black Creek between
the two reports. Table 2 contains a summary of the results from the HEC-RAS
modelling and compares results with those of existing reports. The location of

modelled cross-sections can be seen in Figure 2.

Table 1: Comparison of Estimated Peak 1% AEP Flows

Peak Estimated 1% AEP Flow

Source of Data from Tributary (m?/s)

Hunter Water Australia

Report Not Known
Bewsher Consulting Report 43.5
DRAINS modelling 46.4

Table 2: Comparison of Estimated Peak 1% AEP Flood Levels within the
Tributary

Drainage 1% AEP Flood 1% AEP Flood Level by 1% AEP Flood
line Level by Bewsher | Hunter Water Australia Level by Northrop
Location (m AHD) (m AHD) (m AHD)
1 65.0 63.18 65.0
2 65.05 64.1 65.0
3 65.1 64.19 65.16
4 66.5 65.0* 65.29

* interpolated between two cross sections

Government Road Precinct, Cessnock NSW
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From the results shown in Table 1 and 2, it can be seen that the flows calculated
using DRAINS compare very well (within 7%) with those estimated by the 1993
Bewsher study. Likewise, the HEC-RAS modelling produced levels which
validated those predicted by the Bewsher report. It should be reiterated, however,
that the HEC-RAS modelling showed levels to be sensitive to the adopted
downstream water levels (ie flood levels in Black Creek). For the purposes of this
study we believe that our analysis and the estimated flood extent will provide
sufficient data to assess the impact of flooding within the subject site and its

suitability for rezoning.

Government Road Precinct, Cessnock NSW
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3. Buffer Areas to Watercourses

Buffer areas are reserved corridors of land along either side of a watercourse
(extending from the top of a watercourse bank), created with the intent of retaining
existing vegetation and the environmental integrity of the watercourse, as well as

allowing large flows to be safely conveyed.

As a general rule, buildings, roadways and other significant infrastructure are not
permitted within buffer areas. However, soft items such as landscaping, seating,
educational signs, footpaths and service infrastructure (including stormwater
drainage treatments) if they have minimal impact upon the existing vegetation,

may be acceptable within the buffer area.

Appropriate buffer widths for significant watercourses are determined by the
Department of Water and Energy in accordance with the ‘Rivers and Foreshores
Improvement Act 1948’.

Prescribed buffer area widths vary, depending on the size or significance of the
watercourse, the existing environmental integrity of the watercourse and the
potential for either improving or maintaining desirable environmental outcomes.
Typical buffer area widths prescribed by the Department of Water and Energy
(DWE) range from 10 — 60m.

As noted previously, the 1:25000 topographic map of the Cessnock region shows
two potential watercourses within the subject site. Although noted on the 1:25000
map of region, a watercourse within the north-eastern corner of the site was not
detected by visual observation or detail survey. Whilst consultation with the DWE
is recommended to confirm the absence of a significant watercourse in this area, it
is our opinion that this area is simply the top of a watershed catchment and it
would be unlikely that a buffer zone would be required. The Black Creek tributary
traversing the site, however, has a defined watercourse and consultation with the

Government Road Precinct, Cessnock NSW
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DWE will determine if a buffer width is required for this creek. Based on the current
state of the bank of this watercourse and past liaison with the DWE regarding
buffer widths for similar watercourses within the region, a buffer width of
approximately 20m may be anticipated. However, formal consultation and an on
site investigation by a DWE representative will be required to confirm the most

appropriate width.

Government Road Precinct, Cessnock NSW
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Stormwater Management on Site

Stormwater management within the rezoning area should, where practical, comply

with industry best practise principles for water sensitive urban design (WSUD) and

sustainable water use, as well as Council’s development guidelines. The design

and construction of stormwater infrastructure within the subject site should

therefore generally adhere to the following guidelines:

Holistic management of stormwater generated from the developed site with
allotment scale measures integrated into the wider subdivision context. This
will involve the use of collection and treatment measures on individual lots,

overflowing during larger rainfall events into a street truck drainage system.

The design of the trunk drainage system being sensitive to maintaining the

natural condition of watercourse within the subject site.

Peak flows from developed areas designed to match predeveloped peak

flows, as best as possible, to maintain the existing flow regimes of the system.

The use of source control devices (grassed swales, infiltration/retention
trenches, rainwater tanks, bioretention swales, permeable paving etc) to

control water quality, instead of large traditional end of line controls.

Dispersed release of runoff to drainage lines should be encouraged to reduce
scour at outlet points. Discharge of concentrated, high velocity, high erosive

potential flow should be avoided.

The drainage system (both volume and quality devices) should be visually
integrated into the subdivision and landscape context, and where possible

form part of the open space amenity of the site.

Watercourse buffer areas should be designed such that they act as an open

space corridor (section 3 outlines buffer areas in detail).

Government Road Precinct, Cessnock NSW
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4.1 Stormwater Quality

Water quality will play a major part in the planning of any development within the
subject site due to the existence of the watercourse on site and the proximity to
Black Creek.

It is expected that the existing runoff from agricultural uses on site would contain
high amounts of pollutants. As a result, changes to land uses within the site
through development (for example the introduction of roads, pavements etc) may
not necessarily increase pollutants loads generated from the subject site. It is still,
however, expected that runoff from future residential development on the subject
site will contain significant amounts of pollutants. As such, stormwater runoff will
need to be treated to minimise any adverse impacts upon the ecology of the on

site watercourse or Black Creek.

Litter, coarse sediments, fine particles, oils and greases, total phosphorus and
total nitrogen are typical pollutants likely to be generated from a residential
development. In line with current best practice, the design of future stormwater
management systems for the site should set the targets for pollutant removal in
keeping with Table 3.

Table 3: Pollutant Removal Targets

Target Pollutant Removal Efficiencies

Suspended | Total Total Litter / Course Oil &

Soilds Phosphorus | Nitrogen Gross Sediment | Greases
Pollutants

80% of 45% of 45% of 100% in 100% in | 100% in

annual load | annual load | annual load | the 3 the 3 the 3
month month month
event event event

* Removal Rates shown are taken from the NSW EPA Managing Urban Stormwater Council Handbook

Stormwater quality devices should be designed within the subject site to act as a

treatment train. In a treatment train, individual devices treat stormwater runoff for

Government Road Precinct, Cessnock NSW
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different pollutants and to different efficiencies, with the net result being adequate
treatment of all pollutants. While the design of these devices will be detailed within
the concept and detail design stages of the development, devices should where
possible be based on the principle of at source control, and may include:

= First flush devices;

= Rainwater tanks;

= (Grassed swales;

= Retention trenches;

= Vegetated buffer strips;
= Bio-retention swales;

= Mini wetlands; and

=  Mini wet/dry basins.

Where source control devices do not provide adequate treatment, proprietary

treatment devices may be required, but only as a last resort.

It should also be noted that stormwater management principles based on dispersal
or infiltration, may be inappropriate in unfavourable soil conditions, or where
development may be adversely affected. Conditions will need to be assessed on
the subject site during the concept and detail design phases, to determine the
appropriateness of these techniques.

Establishment and on-going maintenance is a key consideration in the selection of
treatment devices, as Council does not wish to inherit maintenance liabilities.
Appropriate selection of treatment measures should be made, with the nature of
the pollutants and the performance measures to be met both forming key inputs
into device selection. The selection of appropriate devices within the treatment

train will play a large part in the maintenance costs for stormwater quality devices.

Figure 3 illustrates how a treatment train may be incorporated within the
development of the site. Indicatively the treatment train may include the following

processes:

Government Road Precinct, Cessnock NSW
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= First flush devices to collect the first portion of runoff from roofs thus removing
the vast majority of sediment and nutrients from roof runoff;

= Tanks acting as sediment traps treating the remaining water for sediment and
nutrients attached to the sediment;

= Buffer strips located within footpaths treating overland flow from allotments for
coarse sediments, nutrients and litter; and

= Biofiltration roadside swales treating runoff for fine sediments, nutrients and
litter as well as dispersing flows, thus minimising the potential erosion of the

buffer zone and the banks of the watercourse.

Dispersing runoff overland prior to the watercourses will also aid in the polishing of
water through the removal of sediments and nutrients attached to sediments. This
type of dispersed release will also aid in reducing the erosion potential at the

outlet.

It should be noted that the use of these devices and the treatment train itself is
only indicative and shall be designed and validated by water quality modelling
during the design of the subdivision.

Government Road Precinct, Cessnock NSW
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4.2 Hydrology

The introduction of impervious surfaces within the development of the site will
increase peak flows from the site. It is Council’s policy that new subdivisions are
required to manage stormwater, such that developed peak flows leaving the site
are equal to or less than peak pre-developed flows for all storm events and
durations up to and including the 1% AEP event.

To reduce peak flows from the site, runoff should be managed as much as
possible at the allotment level. Where practical this will be done through actively
minimising impervious areas on allotments and through the collection and reuse of
roof water. Devices incorporated within individual allotments to perform this

function may include:

= Rainwater tanks with reuse facilities;
= Small gravel trenches on individual lots (to storage and infiltrate runoff into the
ground); and

= Pervious paving (to reduce impervious areas on lots).

Further to these measures, mitigation of flows from road and footpath surfaces at
a subdivision scale will need to be considered. Techniques and devices designed
to perform this function will, where possible, be incorporated as part of landscaped
or open space areas within the subdivision. Located above the 1% AEP flood
level, these devices will also be situated outside buffer zones and watercourses
(off-line). Devices used to perform these functions may include:

» Grassed swales with riffle zones;

= Bio-retention swales bordering the buffer zone of watercourses;
= Detention/retention trenches;

=  Mini wet/dry basins; or

= A combination of the above devices.

Government Road Precinct, Cessnock NSW
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To indicatively determine the detention that may be required during the 1% AEP
event due to the development of the subject site, preliminary calculations using the
runoff routing software ‘DRAINS’ were undertaken. Calculations were made to
determine peak pre-developed and post-developed flow for each of the site’s three
catchments. Preliminary modelling of an indicative detention storage volume for
each catchment, sufficient to limit peak post developed flows to peak pre-

developed flows was then performed.

The detention volumes determined for each catchment should not be assumed to
be in anyway a finite requirement for the site, with detailed modelling being
required at the concept and detail design stages, to determine exact detention and
outlet requirements. Calculations have assumed that allotment scale detention
devices will not detain any flows in the 1% AEP event. The use of stormwater
devices at the allotment scale could result in a reduction to the detention volume

required.

As previously noted, three distinct catchments are evident for the site. As shown
on Figure 4, a significant portion of Catchment 1 is considered un-developable
area, situated either within the odour buffer zone or located within the 1% AEP
flood level. Similarly, a portion of Catchment 2 is situated within the odour buffer
zone and un-developable. For the purpose of stormwater detention estimation,

Catchment 3 has been conservatively considered to be fully developable.

Pre-developed catchments have been assumed to be 100% pervious while
developable areas have been assumed to be 60% impervious. Table 4
summarises the adopted catchment areas including the estimated areas of

developable land for each catchment, and the calculated detention requirements.

Government Road Precinct, Cessnock NSW
Flooding and Stormwater Report 21 June 2007



* )NORTHROP

CONSULTING ENGINEERS

Table 4: Preliminary detention requirements for the developed site

Catchment | Total | Total Area Estimated Estimated Detention
Area | available for Pre Post required,
(ha) | development | Developed | Developed calculated
(ha) Peak 1% Peak 1% using
AEP flow AEP flow | DRAINS (m°)
(m¥/s) (m¥/s)
1 43.5 10.9 1.66 3.46 2560
2 15.2 9.9 1.51 3.15 2340
3 13.8 13.8 2.1 4.38 3140

Government Road Precinct, Cessnock NSW
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5. Recommendations

Impacts of flooding and stormwater runoff can be mitigated in the development of
the subject site by incorporating the following:

e Habitable floor levels designed a minimum of 500mm above peak 1% AEP
flood levels on site;

e At source and WSUD stormwater quality and quantity control devices will
be incorporated within the development. These devices will include, where
practical, grassed swales, bioretention swales, small wet/dry basins, water
harvesting tanks, dispersion and retention trenches;

e Generally, residential development should not occur below the 1% AEP
flood line. However opportunities for footpaths, cycleways, open space,
seating, and sports fields exists within these areas;

e Stormwater management for the development will comply with the

requirements of Cessnock City Council’'s DCP and best practice guidelines.

By rezoning the subject site for residential purposes, a number of stormwater
initiatives will be required to be incorporated within the final design to manage
stormwater and minimise the impact of the development on existing watercourses.
In is our opinion this report demonstrates that appropriate flooding and stormwater
measures can be achieved within the site, and future development of the site can
be designed in full compliance of Council’s Stormwater and Flooding requirements
for rezoning.
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Appendix A — DRAINS and HEC-RAS Output
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DRAINS OUTPUT - 1% AEP FLOW WITHIN THE TRIBUTARY

Government Road Precinct, Cessnock NSW
Flooding and Stormwater Report 25 June 2007






DRAINS - DATA

Version 9
Size Ponding Pressure  Surface Max Pond Base Blocking x y Bolt-down id Part Full

Volume Change Elev (m) Depth (m) Inflow Factor lid Shock Loss

(cu.m) Coeff. Ku (cu.m/s)

0 328 -176 2

\LS
Init Vol. (cu.m) Outlet Type K Dia(mm) Centre RL Pit Family Pit Type x y HED Crest RL Crest Length(m) id
ILS
Paved Grass Supp Paved Grass Supp Paved Grass Supp Paved Grass Supp Paved Grass Supp Lag Time Gutter Gutter Gutter
Area Area Area Time Time Time Length  Length Length Slope(%) Slope Slope Rough Rough Rough or Factor Length Slope FlowFactor
% % % (min) (min) (min) (m) (m) (m) % % % (m) %
15 45 40 0 0 0 1500 1200 600 4 6 6 0.013 0.3 017 0

DRAINS - OUTPUT

PIT / NODE DETAILS Version 8
Name Max HGL  Max Pond Max Surface Max Pond Min Overflow Constraint
HGL Flow Arriving Volume Freeboard (cu.m/s)
(cu.m/s) (cu.m) (m)

SUB-CATCHMENT DETAILS

Name Max Paved Grassed Paved Grassed  Supp. Due to Storm
Flow Q Max Q Max Q Tc Tc Tc
(cu.m/s) (cu.m/s) (cu.m/s) (min) (min) (min)
Tributary 46.436 20.347 43.14 27.85 141.83 66.55 AR&R 100 year, 3 hours storm, average 29.84 mm/h, Zone 1

CONTINUITY CHECK for AR&R 100 year, 3 hours storm, average 29.84 mm/h, Zone 1
Node Inflow Outflow Storage Change Difference

(cu.m) (cu.m) (cu.m) %
N1 445876.47 445876.47 0 0
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HEC-RAS OUTPUT - 1% AEP FLOOD LEVEL

Government Road Precinct, Cessnock NSW
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HEC-RAS Plan: Plan 01 River: Trib 1 Reach: 1 Profile: PF 1
Reach River Sta Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

1 4 46.40 63.35 65.29 64.81 65.31 0.000610 0.96 86.09 152.40 0.24
1 3.90909* 46.40 63.36 65.28 65.31 0.000678 1.00 82.80 154.47 0.25
1 3.81818* 46.40 63.38 65.27 65.30 0.000751 1.04 79.66 156.40 0.27
1 3.72727* 46.40 63.39 65.26 65.29 0.000828 1.07 76.70 158.10 0.28
1 3.63636* 46.40 63.41 65.25 65.28 0.000910 1.10 73.88 159.71 0.29
1 3.54545* 46.40 63.42 65.24 65.28 0.000993 1.12 71.27 161.26 0.30
1 3.45454* 46.40 63.43 65.22 65.27 0.001085 1.14 68.73 162.60 0.31
1 3.36363* 46.40 63.45 65.21 65.26 0.001178 1.16 66.48 164.08 0.33
1 3.27272* 46.40 63.46 65.20 65.24 0.001268 1.17 64.43 163.51 0.34
1 3.18181* 46.40 63.47 65.18 65.23 0.001346 1.17 62.48 157.81 0.34
1 3.09090* 46.40 63.49 65.17 65.22 0.001417 1.17 60.52 149.39 0.35
1 3 46.40 63.50 65.16 65.21 0.001511 1.17 58.68 140.46 0.36
1 2.98148* 46.40 63.47 65.14 65.19 0.001449 1.15 60.15 143.53 0.35
1 2.96296* 46.40 63.45 65.13 65.18 0.001388 1.13 61.72 146.78 0.34
1 2.94444* 46.40 63.43 65.12 65.16 0.001318 1.11 63.55 150.17 0.34
1 2.92592* 46.40 63.40 65.11 65.15 0.001244 1.08 65.55 153.77 0.33
1 2.90740* 46.40 63.38 65.10 65.13 0.001169 1.05 67.75 157.53 0.32
1 2.88888* 46.40 63.35 65.09 65.12 0.001094 1.02 70.18 161.53 0.31
1 2.87037* 46.40 63.33 65.08 65.11 0.001017 0.99 72.83 165.70 0.30
1 2.85185* 46.40 63.30 65.07 65.10 0.000940 0.96 75.75 170.14 0.28
1 2.83333* 46.40 63.28 65.06 65.09 0.000863 0.93 78.91 173.82 0.27
1 2.81481* 46.40 63.25 65.06 65.08 0.000789 0.89 82.28 177.60 0.26
1 2.79629* 46.40 63.23 65.05 65.07 0.000717 0.86 85.94 181.57 0.25
1 2.77777* 46.40 63.20 65.05 65.07 0.000650 0.82 89.85 185.72 0.24
1 2.75925* 46.40 63.18 65.04 65.06 0.000588 0.79 93.98 190.04 0.23
1 2.74074* 46.40 63.15 65.04 65.05 0.000530 0.75 98.40 194.51 0.22
1 2.72222* 46.40 63.13 65.03 65.05 0.000477 0.72 103.07 199.20 0.21
1 2.70370* 46.40 63.10 65.03 65.04 0.000428 0.69 108.01 204.07 0.19
1 2.68518* 46.40 63.08 65.03 65.04 0.000384 0.66 113.23 209.14 0.18
1 2.66666* 46.40 63.05 65.02 65.03 0.000344 0.63 118.71 214.39 0.18
1 2.64814* 46.40 63.03 65.02 65.03 0.000307 0.60 124.48 219.79 0.17
1 2.62963* 46.40 63.00 65.02 65.03 0.000275 0.57 130.54 225.44 0.16
1 2.61111* 46.40 62.98 65.02 65.02 0.000245 0.54 136.93 231.27 0.15
1 2.59259* 46.40 62.95 65.02 65.02 0.000219 0.52 143.55 237.31 0.14
1 2.57407* 46.40 62.93 65.01 65.02 0.000194 0.49 150.49 241.85 0.13
1 2.55555* 46.40 62.90 65.01 65.02 0.000172 0.47 157.65 246.29 0.13
1 2.53703* 46.40 62.88 65.01 65.02 0.000152 0.44 165.10 250.78 0.12
1 2.51851* 46.40 62.85 65.01 65.01 0.000135 0.42 172.80 255.27 0.11
1 2.5 46.40 62.83 65.01 65.01 0.000120 0.40 180.72 259.77 0.11
1 2.48148* 46.40 62.80 65.01 65.01 0.000107 0.38 188.96 264.28 0.10
1 2.46296* 46.40 62.78 65.01 65.01 0.000095 0.36 197.32 268.77 0.09
1 2.44444* 46.40 62.76 65.01 65.01 0.000084 0.34 206.05 273.30 0.09
1 2.42592* 46.40 62.73 65.01 65.01 0.000075 0.33 214.96 277.82 0.08
1 2.40740* 46.40 62.71 65.01 65.01 0.000067 0.31 224.12 282.36 0.08
1 2.38888* 46.40 62.68 65.01 65.01 0.000060 0.30 233.48 286.87 0.08
1 2.37037* 46.40 62.66 65.00 65.01 0.000054 0.28 243.11 291.42 0.07
1 2.35185* 46.40 62.63 65.00 65.01 0.000048 0.27 253.01 295.96 0.07
1 2.33333* 46.40 62.61 65.00 65.01 0.000044 0.26 263.09 300.51 0.06
1 2.31481* 46.40 62.58 65.00 65.01 0.000039 0.25 273.41 305.06 0.06
1 2.29629* 46.40 62.56 65.00 65.00 0.000035 0.23 284.00 309.61 0.06
1 2.27777* 46.40 62.53 65.00 65.00 0.000032 0.22 294.82 314.16 0.06
1 2.25925* 46.40 62.51 65.00 65.00 0.000029 0.21 305.89 318.71 0.05
1 2.24074* 46.40 62.48 65.00 65.00 0.000026 0.21 317.13 323.28 0.05
1 2.22222* 46.40 62.46 65.00 65.00 0.000024 0.20 328.71 327.83 0.05
1 2.20370* 46.40 62.43 65.00 65.00 0.000021 0.19 340.41 332.41 0.05
1 2.18518* 46.40 62.41 65.00 65.00 0.000020 0.18 352.36 336.96 0.04
1 2.16666* 46.40 62.38 65.00 65.00 0.000018 0.17 364.58 341.55 0.04
1 2.14814* 46.40 62.36 65.00 65.00 0.000016 0.17 377.00 346.11 0.04
1 2.12963* 46.40 62.33 65.00 65.00 0.000015 0.16 389.69 350.69 0.04
1 211111* 46.40 62.31 65.00 65.00 0.000013 0.15 402.59 355.26 0.04
1 2.09259* 46.40 62.28 65.00 65.00 0.000012 0.15 415.74 359.84 0.03
1 2.07407* 46.40 62.26 65.00 65.00 0.000011 0.14 429.10 364.41 0.03
1 2.05555* 46.40 62.23 65.00 65.00 0.000010 0.14 442.68 369.01 0.03
1 2.03703* 46.40 62.21 65.00 65.00 0.000010 0.13 456.53 373.57 0.03
1 2.01851* 46.40 62.18 65.00 65.00 0.000009 0.13 470.56 378.17 0.03
1 2 46.40 62.16 65.00 65.00 0.000008 0.12 484.86 382.72 0.03
1 1.92857* 46.40 62.08 65.00 65.00 0.000008 0.13 480.75 379.72 0.03
1 1.85714* 46.40 62.00 65.00 65.00 0.000008 0.13 477.08 376.75 0.03
1 1.78571* 46.40 61.92 65.00 65.00 0.000008 0.13 474.01 373.76 0.03
1 1.71428* 46.40 61.84 65.00 65.00 0.000008 0.14 471.51 370.79 0.03
1 1.64285* 46.40 61.76 65.00 65.00 0.000008 0.14 469.55 367.81 0.03
1 1.57142* 46.40 61.68 65.00 65.00 0.000008 0.14 468.16 364.87 0.03
1 1.5% 46.40 61.60 65.00 65.00 0.000008 0.14 467.31 361.92 0.03
1 1.42857* 46.40 61.53 65.00 65.00 0.000008 0.14 467.08 358.97 0.03
1 1.35714* 46.40 61.45 65.00 65.00 0.000008 0.14 467.34 356.05 0.03
1 1.28571* 46.40 61.37 65.00 65.00 0.000007 0.14 468.19 353.12 0.03
1 1.21428* 46.40 61.29 65.00 65.00 0.000007 0.14 469.60 350.20 0.03
1 1.14285* 46.40 61.21 65.00 65.00 0.000007 0.14 471.56 347.28 0.03




HEC-RAS Plan: Plan 01

River: Trib 1 Reach: 1

Profile: PF 1 (Continued)

Reach River Sta Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
1 1.07142* 46.40 61.13 65.00 65.00 0.000007 0.14 474.08 344.38 0.03
1 1 46.40 61.05 65.00 62.34 65.00 0.000006 0.14 477.14 341.47 0.03
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DRAINS - DATA

PIT / NODE DETAILS Version 9
Name Type Family Size Ponding Pressure  Surface Max Pond Base Blocking X y Bolt-down id Part Full
Volume Change Elev (m) Depth (m) Inflow Factor lid Shock Loss
(cu.m) Coeff. Ku (cu.m/s)
N1 Node 0 328 -176 2
N2 Node 0 573 -189 36
N3 Node 1 0 460 -370 43
DETENTION BASIN DETAILS
Name Elev Volume Init Vol. (cu.m) ~ Outlet Type K Dia(mm)  Centre RL Pit Family Pit Type X y HED Crest RL  Crest Length(m) id
Basin 0 0 0 Orifice 900 0.45 324 -286 No 49
0.5 1500
1 3000
1.5 4500
SUB-CATCHMENT DETAILS
Name Pit or Total Paved Grass Supp Paved Grass Supp Paved Grass Supp Paved Grass Supp Paved Grass Supp Lag Time Gutter Gutter Gutter
Node Area Area Area Area Time Time Time Length Length Length Slope(%) Slope Slope Rough Rough Rough or Factor Length Slope FlowFactor
(ha) % % % (min) (min) (min) (m) (m) (m) % % % (m) %
Catchment1post N1 10.875 60 30 10 0 0 0 100 100 20 5 5 5 0.013 0.3 017 0
Catchmentipre N2 10.875 0 100 0 0 35 0 0
Catchment1post_basin  Basin 10.875 60 30 10 0 0 0 100 100 20 5 5 5 0.013 0.3 017 0
PIPE DETAILS
Name From To Length u/siL D/S IL Slope Type Dia 1.D. Rough Pipe Is No. Pipes ~ Chg From At Chg Chg RI Chg RL etc
(m) (m) (m) (%) (mm) (mm) (m  (m  (m) (m) (m)
Pipe Basin N3 1 0 -0.01 1 Concrete, under roads 1200 1200 0.3 NewFixed 1 Basin 0
OVERFLOW ROUTE DETAILS
Name From To Travel Spill Crest Weir Cross Safe Depth SafeDepth Safe Bed D/S Area id
Time Level Length Coeff. C Section Major Storms ~ Minor Storms DxV Slope Contributing
(min) (m) (m) (m) (m) (sq.m/sec) (%) %

overflow Basin N3 5 0.82 50 1.66 Grassed Swale 0.5 0.4 1 1 0 8366



DRAINS - OUTPUT

PIT / NODE DETAILS Version 8
Name Max HGL ~ Max Pond Max Surface Max Pond  Min Overflow  Constraint
HGL Flow Arriving Volume Freeboard (cu.m/s)
(cu.m/s) (cu.m) (m)

N3 0 0
SUB-CATCHMENT DETAILS
Name Max Paved Grassed Paved Grassed  Supp. Due to Storm

Flow Q Max Q Max Q Tc Tc Tc

(cu.m/s) (cu.m/s) (cu.m/s) (min) (min) (min)
Catchment1post 3.461 2.827 0.819 4.37 28.77 7.79 AR&R 100 year, 1.5 hours storm, average 44.43 mm/h, Zone 1
Catchmentipre 1.659 0 1.659 0 35 0 AR&R 100 year, 2 hours storm, average 37.7 mm/h, Zone 1
Catchmentipost_basin  3.461 2.827 0.819 4.37 28.77 7.79 AR&R 100 year, 1.5 hours storm, average 44.43 mm/h, Zone 1
PIPE DETAILS
Name Max Q Max V Max U/S Max D/S Due to Storm

(cu.m/s) (m/s) HGL (m) HGL (m)
Pipe 1.092 3.3 0.399 0.389 AR&R 100 year, 2 hours storm, average 37.7 mm/h, Zone 1
CHANNEL DETAILS
Name Max Q Max V Chainage Max Due to Storm

(cu.m/s) (m/s) (m) HGL (m)

OVERFLOW ROUTE DETAILS
Name Max QU/S Max QD/S Safe Q Max D Max DxV  Max Width Max V Due to Storm
overflow 0.486 0.486 1.945 0.297 0.41 2.38 1.38 AR&R 100 year, 2 hours storm, average 37.7 mm/h, Zone 1

DETENTION BASIN DETAILS

Name Max WL MaxVol Max Q Max Q Max Q
Total Low Level High Level
Basin -999 0
CONTINUITY CHECK for AR&R 100 year, 1.5 hours storm, average 44.43 mm/h, Zone 1
Node Inflow Outflow Storage Change Difference
(cu.m) (cu.m) (cu.m) %
N1 6306.53 6306.53 0 0
N2 4207.77 4207.77 0 0
Basin 6306.53 5703.9 794.19 -3

N3 5703.9 5703.9 0 0



DRAINS - DATA

PIT/NODE DETAILS Version 9
Name Type Family Size Ponding Pressure  Surface Max Pond Base Blocking X y Bolt-down id Part Full
Volume Change  Elev(m) Depth (m) Inflow Factor lid Shock Loss
(cu.m) Coeff. Ku (cu.m/s)
N1 Node 0 328 -176 2
N2 Node 0 573 -189 36
N3 Node 1 0 460 -370 43
DETENTION BASIN DETAILS
Name Elev Volume Init Vol. (cu.m) Outlet Type K Dia(mm)  Centre RL Pit Family Pit Type X y HED Crest RL  Crest Length(m) id
Basin 0 0 0 COrifice 900 0.45 324 -286 No 49
0.5 1500
1 3000
15 4500
SUB-CATCHMENT DETAILS
Name Pit or Total Paved Grass Supp Paved Grass Supp Paved Grass Supp Paved Grass Supp Paved Grass Supp Lag Time Gutter Gutter Gutter
Node Area Area Area Area Time Time Time Length Length Length Slope(%) Slope Slope Rough Rough Rough or Factor Length Slope FlowFactor
(ha) % % % (min) (min) (min) (m) (m) (m) % % % (m) %
Catchment2post N1 9.896 60 30 10 0 0 0 100 100 20 5 5 5 0.013 0.3 0.17 0
Catchment2pre N2 9.896 0 100 0 0 35 0 0
Catchment2post_basin Basin 9.896 60 30 10 0 0 0 100 100 20 5 5 5 0.013 0.3 017 0
PIPE DETAILS
Name From To Length u/sSiL D/SIL Slope Type Dia 1.D. Rough Pipe Is No. Pipes  Chg From At Chg Chg RI Chg RL etc
(m) (m) (m) (%) (mm) (mm) (m) (m)  (m) (m) (m)
Pipe Basin N3 1 0 -0.01 1 Concrete, under 1200 1200 0.3 NewFixed 1 Basin 0
OVERFLOW ROUTE DETAILS
Name From To Travel Spill Crest Weir Cross Safe Depth  SafeDepth Safe Bed D/S Area id
Time Level Length Coeff. C  Section Major Storms Minor Storms DxV Slope Contributing
(min) (m) (m) (m) (m) (sq.misec) (%) %

overflow Basin N3 5 0.75 50 1.66 Grassed Swale 0.5 0.4 1 1 0 8366



DRAINS - OUTPUT

PIT/NODE DETAILS Version 8
Name Max HGL Max Pond  Max Surface Max Pond Min Overflow  Constraint
HGL Flow Arriving Volume Freeboard (cu.m/s)
(cu.m/s) (cu.m) (m)

N3 0 0
SUB-CATCHMENT DETAILS
Name Max Paved Grassed Paved Grassed  Supp. Due to Storm

Flow Q Max Q Max Q Tc Tc Tc

(cu.m/s) (cu.m/s) (cu.m/s) (min) (min) (min)
Catchment2post 3.149 2.572 0.745 4.37 28.77 7.79 AR&R 100 year, 1.5 hours storm, average 44.43 mm/h, Zone 1
Catchment2pre 1.509 0 1.509 0 35 0 AR&R 100 year, 2 hours storm, average 37.7 mm/h, Zone 1
Catchment2post_basin 3.149 2.572 0.745 4.37 28.77 7.79 AR&R 100 year, 1.5 hours storm, average 44.43 mm/h, Zone 1
PIPE DETAILS
Name Max Q Max V Max U/S Max D/S Due to Storm

(cu.m/s) (m/s) HGL (m) HGL (m)
Pipe 0.958 3.2 0.37 0.36 AR&R 100 year, 2 hours storm, average 37.7 mm/h, Zone 1
CHANNEL DETAILS
Name Max Q Max V Chainage Max Due to Storm

(cu.m/s) (m/s) (m) HGL (m)
OVERFLOW ROUTE DETAILS
Name MaxQU/S MaxQD/S SafeQ Max D Max DxV  Max Width Max V Due to Storm
overflow 0.473 0.473 1.945 0.294 0.4 2.35 1.37 AR&R 100 year, 2 hours storm, average 37.7 mm/h, Zone 1

DETENTION BASIN DETAILS

Name Max WL MaxVol Max Q Max Q Max Q
Total Low Level High Level
Basin 0 0

CONTINUITY CHECK for AR&R 100 year, 1.5 hours storm, average 44.43 mm/h, Zone 1

Node Inflow Outflow Storage Change Difference
(cu.m) (cu.m) (cu.m) %

N1 5738.79 5738.79 0 0

N2 3828.98 3828.98 0 0

Basin 5738.79 5159.93 77157 -3.4

N3 5159.93 5159.93 0 0



DRAINS - DATA

PIT/NODE DETAILS

Name Type
N1 Node
N2 Node
N3 Node
DETENTION BASIN DETAILS
Name Elev
Basin 0

0.5

1

1.5
SUB-CATCHMENT DETAILS
Name Pit or

Node
Catchment3post N1
Catchment3pre N2
Catchment3post_basin Basin
PIPE DETAILS
Name From
Pipe Basin

OVERFLOW ROUTE DETAILS
Name From

overflow Basin

DRAINS - OUTPUT

PIT /NODE DETAILS

Name Max HGL

Family

Volume
0

1500
3000
4500

Total
Area
(ha)
13.775
13.775
13.775

To

N3

To

N3

Version 9
Size

Init Vol. (cu.m)
0

Paved
Area
%

60

60

Travel
Time
(min)
5

Max Pond  Max Surface

Ponding Pressure
Volume Change
(cu.m) Coeff. Ku

Outlet Type K
Orifice

Grass Supp
Area Area
% %

30 10
100 0

30 10
u/siL D/SIL
(m) (m)

0 -0.01
Spill Crest
Level Length
(m) (m)

1 50
Version 8

Max Pond  Min

Surface
Elev (m)

Dia(mm)
900

Paved
Time
(min)

o oo

Slope
(%)

Weir
Coeff. C

1.66

Overflow

Max Pond
Depth (m)

Centre RL
0.45

Grass
Time
(min)

35

Type

Concrete, under roads

Cross
Section

Grassed Swale

Constraint

Base
Inflow
(cu.m/s)

0
0
0

Pit Family

Supp
Time
(min)

Dia
(mm)
1200

Safe Depth
Major Storms
(m)

0.5

Blocking
Factor

Pit Type

Paved
Length

100

100

1.D.
(mm)
1200

SafeDepth
Minor Storms
(m)

0.4

328
573
460

324

Grass
Length
(m)
100

100

Rough

0.3

Safe
DxV

-176
-189
-370

y
-286

Supp
Length

20

20
Pipe Is

NewFixed

Bed
Slope

(sq.m/sec) (%)

1

1

Bolt-down
lid

HED
No

Paved
Slope(%)
%

5

5

No. Pipes

1

D/S Area
Contributing

%

0

id

2
36
43

Crest RL

Grass
Slope
%

5

5

Chg From

Basin

Part Full
Shock Loss

Crest Length(m) id

Supp
Slope
%

5

5

At Chg

0

8366

49

Paved Grass Supp Lag Time Gutter Gutter Gutter
Rough Rough Rough or Factor Length Slope FlowFactor

(m %
0013 03 017 0
0
0013 03 017 0
Chg Rl Chg RL etc
(m  (m) (m) (m) (m)



HGL Flow Arriving Volume Freeboard (cu.m/s)

(cu.m/s) (cu.m) (m)

N3 0 0
SUB-CATCHMENT DETAILS
Name Max Paved Grassed Paved Grassed  Supp. Due to Storm

Flow Q Max Q Max Q Tc Tc Tc

(cu.m/s) (cu.m/s) (cu.m/s) (min) (min) (min)
Catchment3post 4.384 3.58 1.087 4.37 28.77 7.79 AR&R 100 year, 1.5 hours storm, average 44.43 mm/h, Zone 1
Catchment3pre 2.101 0 2.101 0 35 0 AR&R 100 year, 2 hours storm, average 37.7 mm/h, Zone 1
Catchment3post_basin 4.384 3.58 1.087 4.37 28.77 7.79 AR&R 100 year, 1.5 hours storm, average 44.43 mm/h, Zone 1
PIPE DETAILS
Name Max Q Max V Max U/S Max D/S Due to Storm

(cu.m/s) (m/s) HGL (m) HGL (m)
Pipe 1.327 3.4 0.449 0.439 AR&R 100 year, 2 hours storm, average 37.7 mm/h, Zone 1
CHANNEL DETAILS
Name Max Q Max V Chainage Max Due to Storm

(cu.m/s) (m/s) (m) HGL (m)
OVERFLOW ROUTE DETAILS
Name Max QU/S Max QD/S Safe Q Max D Max DxV  Max Width Max V Due to Storm
overflow 0.834 0.834 1.945 0.364 0.57 291 1.57 AR&R 100 year, 2 hours storm, average 37.7 mm/h, Zone 1
DETENTION BASIN DETAILS
Name Max WL MaxVol Max Q Max Q Max Q

Total Low Level High Level

Basin 0 0

CONTINUITY CHECK for AR&R 100 year, 1.5 hours storm, average 44.43 mm/h, Zone 1

Node Inflow Outflow Storage Change Difference
(cu.m) (cu.m) (cu.m) %

N1 7988.25 7988.25 0 0

N2 5329.85 532985 0 0

Basin 7988.25 7321.44 854.49 -2.3

N3 7321.44 7321.44 0 0
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BIODIVERSITY OFFSET ASSESSMENT REPORT — GOVERNMENT ROAD, CESSNOCK

EXECUTIVE SUMMARY

RPS Harper Somers O’Sullivan (RPS HSO) has been engaged to prepare a
Biodiversity Offset Assessment Report (BOAR) for a proposed rezoning and
residential development off Government Road, Cessnock (hereafter referred to as
the ‘development site’) and the proposed conservation of a private in-holding
property within Yengo National Park (hereafter referred to as the ‘offset site’).
Development of the site is consistent with the Lower Hunter Regional Strategy and
the fundamentally related Draft Lower Hunter Regional Conservation Plan.

Proposed Development Site

The proposed development site was found to contain a number of vegetation
communities, however only one community is proposed to be removed and hence
requiring offsetting, being Lower Hunter Spotted Gum Ironbark Forest (LHSGIF)
Endangered Ecological Community (EEC). The patch in question is approximately
8ha in area.

The patch also contains the threatened flora species Rutidosis heterogama, and the
ROTAP-listed species Grevillea montana. Fauna of note recorded within the
proposed development site included a family group of threatened Pomatostomus
temporalis (Grey-crowned Babbler), which were recorded utilising residential
plantings areas, and two threatened microchiropteran bat species, Miniopterus
australis (Little Bentwing Bat) and Miniopterus schreibersii oceanensis (Eastern
Bentwing Bat) were recorded utilising the proposed development site.

Proposed Offset Site

The proposed offset site was found to contain three vegetation communities, being
Hunter Range Flats Apple-Stringybark-Gum Forest, Hunter Range Ironbark Forest,
and Hunter Range Rocky Stringybark-Grey Gum Woodland (DECC, 2007b). The
site is approximately 32ha in area. Potential habitat for one threatened flora species
and 11 threatened fauna species recorded within 20km of the proposed offset site
was found to occur.

It is proposed that the offset lands would be handed over to DECC for amalgamation
with Yengo National Park. Gaining control of remaining private in-holdings within
National Parks has been identified as a conservation priority by NPWS. The existing
crown road reserves running through the property would be closed, thus limiting
future public access. Such measures would strengthen the long term conservation
value and manageability of this area of Yengo National Park.

In addition, the offset lands contain an existing cleared area that has potential to
serve as a suitable helicopter landing site in the middle of an otherwise inaccessible
wilderness. This would facilitate several park maintenance and management
functions, including emergency fire-fighting operations. Also, it is considered likely
that the landforms associated with the offset site, particularly sandstone rock
outcrops and overhangs / caves, provide potential for significant aboriginal heritage
conservation.

Conclusion

The proposed offset site is sought after by NPWS for addition to the Yengo National
Park. It will assist in consolidation, access restriction and ongoing management of
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this part of the Park. Whilst the offset does not meet certain criteria set by DECC in
regards to Biodiversity Certification (namely “like for like”), it has been identified by
both DECC and NPWS that gaining control of lands such as the proposed offset site
is a high priority, and a holistic assessment concludes that the proposed offset
package is of merit.

It is proposed that upon receiving notice of “in principle support” from DECC for the
offsets proposal, the proponent will commence the necessary legal negotiations to
enable the transfer of the land at the time of the proposed LEP adoption. The
transfer of the lands to the public estate would be made through a Voluntary Planning
Agreement under the Environmental Planning and Assessment Act 1979 prepared in
conjunction with the LEP.
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1 INTRODUCTION

RPS Harper Somers O’Sullivan (RPS HSO) has been engaged by Roger Davies to
undertake a Biodiversity Offset Assessment Report (BOAR) for the proposed
rezoning and development of land off Government Road, Cessnock (hereafter
referred to as the ‘development site’). Specifically the development site investigation
area is comprised of:

e Lots1and 2 DP 1067096,

e Lots 33 and 34 DP 1004648,
e Lot1 DP392537,

e Lot 1 DP403312,

e Lot 1 DP403335; and

e Lots Aand B DP 421062.

The vegetated area to be impacted, and hence requiring offsetting, is contained
wholly within Lot 33 DP 1004648.

The proposed conservation offset site occurs as private in-holdings within Yengo
National Park (hereafter referred to as the ‘offset site’). Specifically the conservation
offset land is comprised of:

e Lot5 DP 755268
e Lot 33 DP 755268Insert text here

1.1 Background

A flora and fauna assessment for the proposed development site was undertaken
previously by RPS HSO (2007) and identified two Endangered Ecological
Communities (EECs), one threatened flora species and two threatened fauna
species listed under the Threatened Species Conservation Act 1995 (TSC Act 1995).

Whilst ameliorative measures were applied during the concept design and detailed
design phase of the project, it became apparent that some loss of biodiversity may
occur as a result of the project. In particular, an area of approximately 8ha of Lower
Hunter Spotted Gum Ironbark Forest (LHSGIF) is proposed to be removed to
accommodate residential development.

As such an offset site has been proposed which contains high quality native
bushland that is surrounded by Yengo National Park. This BOAR has been prepared
to assess whether the provision of an offset would enhance or maintain biodiversity
values within the region. The original flora and fauna assessment report for the
proposed development site has been attached as Appendix A.
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1.2 Site Particulars

1.2.1 Proposed Development Site
Locality — Government Road, Cessnock North
LGA — Cessnock City Council

Title(s) — Lots 1 & 2 DP 1067096, Lots 33 & 34 DP 1004648, Lot 1 DP392537, Lot 1
DP403312, Lot 1 DP403335 and Lots A & B DP 421062

Area — Total area = 72.5 hectares (ha); development area = 40ha. Area requiring
offsetting = 8ha.

Zoning —1(a) Rural A

Boundaries — The site is bounded on the eastern end of Lot 33 by State Forest
(zoned 1(a)); to the north by Hunter Water land (zoned 1(a)); to the west of Lot 2 by
Black Creek (zoned 1(a)); to the south of Lot 33 by a Council Depot (zoned 1(a)) and
a buffer (zoned 6(a)) separating Lot 33 from land zoned Residential 2(a), to the south
of Lot 2 by land zoned 1(a) and to the south of Lot B land zoned 2(a).

Current Land Use — Lot 2, Lot 33 and Lot 34 in the north are used for rural land
purposes; predominantly cattle grazing. The remainder of the lots in the south of the
site are used for rural purposes including truck parking, cattle grazing, boarding
kennels and residential purposes.

Topography — The western end of Lot 33 and the eastern end of Lot 2 are elevated
with the land falling away moderately to the west and south to a tributary of Black
Creek, which drains east to Cessnock. The tributary traverses low lying land in Lot B
and the western portions of Lot A, Lot 1 DP 403335 and Lot 2. In the east, Lot 33
overlays undulating land with two drainage lines traversing from south to north.

Vegetation — Four broad vegetation assemblages have been delineated within the
study area, namely Cleared Managed Land, Residential Plantings, remnant ‘Lower
Hunter Spotted Gum Ironbark Forest’, which is listed as an Endangered Ecological
Community (EEC) under the TSC Act 1995 and remnant elements of ‘Central Hunter

Riparian Forest’, which is commensurate with the ‘River-flat eucalypt forest on
coastal floodplains’, which is also an EEC listed under TSC Act 1995.

1.2.2 Proposed Offset Site
Locality — Yengo National Park

LGA - Singleton Council

Title(s) —Lots 5 and Lot 33 DP 755268
Area — Approximately 32ha

Zoning — 7 (Environment Protection)
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Boundaries — The site is bounded on three sides by Yengo National Park. The
northern boundary abuts Lot 34 DP 755268, which is granted as a Perpetual Crown
Lease (CL 1928/1 Singleton).

Current Land Use — The proposed offset site is currently vacant bushland.
Historically, grazing and logging has occurred within the site with associated land
clearing activities, with such activity restricted to flatter terrain surrounding Werong
Creek.

Topography — The proposed offset site consists predominantly of the floodplain of
Werong Creek which varies from around 70 - 200m wide. Steep slopes rise from the
floodplain to high ridge tops outside of the proposed offset site.

Vegetation — Three broad vegetation assemblages have been delineated within the
study area by DECC (2007b), namely Hunter Range Flats Apple-Stringybark-Gum

Forest, Hunter Range Ironbark Forest and Hunter Range Rocky Stringybark-Grey
Gum Woodland.

1.3 Scope of the Study

The scope of this BOAR is to:

review the existing biodiversity values of the proposed development and the
proposed offset sites;

e compare the biodiversity values of the proposed development and the proposed
offset sites;

e assess whether the conservation of the proposed offset site will maintain or
enhance existing biodiversity values;

e review proposed offset site against the offsetting principles outlined by DECC
(2007a); and

e consider any other relevant factors that may influence a holistic assessment of
the proposed offset arrangements.

1.4 Qualifications and Licensing
Qualifications

This report was written by Craig Anderson BAppSc, with assistance from Anna
McConville BEnvSc and Deborah Landenberger BSc (Hons) of RPS Harper Somers
O’Sullivan Pty Ltd. The academic qualifications and professional experience of all
RPS HSO consultants involved in the project are documented in Appendix B.

Licensing
Research was conducted under the following licences:

e NSW National Parks and Wildlife Service Scientific Investigation Licence S10300
(Valid 30 November 2008);

e Animal Research Authority (Trim File No: 01/1142) issued by NSW Agriculture
(Valid 12 March 2009);
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e Animal Care and Ethics Committee Certificate of Approval (Trim File No:
01/1142) issued by NSW Agriculture (Valid 12 March 2010); and

o Certificate of Accreditation of a Corporation as an Animal Research

Establishment (Trim File No: 01/1522 & Ref No: AW2001/014) issued by NSW
Agriculture (Valid 26 May 2008).
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2 BIODIVERSITY VALUES

2.1 Proposed Development Site

2.1.1 Vegetation Communities

The vegetation of the entire development investigation area is presented within the
Flora and Fauna Assessment Report contained within Appendix A. Of specific
relevance to this BOAR, is the approximately 8ha area of LHSGIF EEC occurring in
the eastern end of the site (see Figure 2-1).

LHSGIF is indicated by the presence of Eucalyptus fibrosa (Broad-leaved Ironbark),
Corymbia maculata (Spotted Gum), E. punctata (Grey Gum) and E. moluccana (Grey
Box) as dominant species within the canopy. The LHSGIF corresponds to the
Hunter-Macleay Dry Sclerophyll Forest vegetation class mapped by Keith (2004).
Most of the LHSGIF stand in the east of Lot 33 has a managed understorey, but
there are stands of M. nodosa persisting in the southern section of the stand. The
LHSGIF is highly fragmented within the proposed development site. Marginal
connectivity exists between most of the LHSGIF, except for the eastern portion that
has good connectivity to the adjacent Cessnock State Forest aside from a break
created by a cleared powerline easement. Despite the management of understorey
vegetation for cattle grazing and bushfire risk reduction, the LHSGIF vegetation
community, particularly in the east, exhibits a relatively intact assemblage of native
plants that are known to occur within the community and a low occurrence of weed
species. As such it would have moderate to high regenerating potential if current
land-uses were to desist.

2.1.2 Significant Flora

RPS HSO (2007) found the threatened flora species Rutidosis heterogama (listed as
Vulnerable under both the TSC Act 1995 and the EPBC Act 1999) within the LHSGIF
subject to this BOAR. Furthermore, the ROTAP-listed (Briggs & Leigh, 1995)
species Grevillea montana was noted in low densities within the LHSGIF.

Rutidosis heterogama was found to be widespread and relatively frequent within the
LHSGIF stand within the east of Lot 33, except for those areas where Melaleuca
nodosa exists or was likely to have existed in the past (see Appendix A).
Approximately 4.6ha of Rutidosis heterogama habitat was mapped within the
development site during recent site inspections (Error! Reference source not
found.). The disturbed nature and managed understorey of this portion of the
LHSGIF stand appears to favour Rutidosis heterogama.

Reconnaissance surveys were carried out in the forested areas immediately adjacent
to the western end of the development site (i.e. Cessnock State Forest) in June
2008. The vegetation in these areas is largely intact with well developed understorey
of Melaleuca nodosa. As such, Rutidosis heterogama is scant to absent in the forest
proper. As can be seen in Error! Reference source not found., Rutidosis
heterogama is abundant in the cleared powerline easement. There is certainly scope
for a large component of this population to be conserved and maintained within the
Asset Protection Zone (APZ) that is likely to occur in this area in the final
development framework. As such, it is considered unlikely that development as
envisaged for the site would lead to a local extinction of Rutidosis heterogama.
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2.1.3 Habitat

The majority of the proposed development investigation area is characterised by
Cleared Managed Land, which represents poor potential habitat opportunities for
threatened flora and fauna species and is generally suited to common native and
introduced open country avian and mammal species. This was confirmed from fauna
surveys which were limited to common mammal species such as Macropus
giganteus (Eastern Grey Kangaroo), Trichosurus vulpecula (Common Brush-tail
Possum) and Oryctolagus cuniculus (Rabbit). Common open country avian species,
such as Platycercus eximius (Eastern Rosella), Gymnorhina tibicen (Australian
Magpie), Manorina melanocephala (Noisy Miner) and the introduced species
Acridotheres tristis (Common Myna), were observed during diurnal fauna surveys.

Residential Plantings are not significant for most threatened flora and fauna that
occur in the area, but a family group of Pomatostomus temporalis (Grey-crowned
Babbler) appear to be using planted shrubs and the surrounding lawns of Lot 1 DP
403335 as part of their home range.

The creek lines and flats in the south and west of the site have little opportunity to
support locally occurring threatened species, due to their degraded structural
condition and the dominance of grassy weeds. There is habitat along the creekline
for frog species, but due to the degraded nature of the habitat and its isolation from
areas of significant quality habitat this habitat is only likely to support only common
frog species.

Persistent stands of LHSGIF have limited potential to permanently support
threatened fauna species in their own right, due to their limited extent, lack of hollow-
bearing trees (for shelter and breeding habitat) and degraded quality. However, the
canopy of LHSGIF would produce blossom on a seasonal basis, which might be
accessed intermittently by threatened nectivorous birds, such as Melithreptus gularis
(Black-chinned Honeyeater) and Lathamus discolor (Swift Parrot) and threatened
mobile nectivorous mammals, such as Pteropus poliocephalus (Grey-headed Flying-
fox) which was recorded adjacent to the site during nocturnal surveys. Tree canopies
within the site represent foraging habitat for threatened insectivorous bats that occur
within the locality.

No Regional or Subregional Corridors as defined within NSW National Parks and
Wildlife Service (NPWS) Key Habitats and Corridors in North East NSW mapping
were found to overlay the site. Furthermore, no land within the site or its vicinity is
defined within the NSW NPWS mapping as Key Habitat.

2.1.4 Significant Fauna

A total of 64 fauna species were recorded within the proposed development
investigation area during ecological surveys, including 46 bird species, 13 mammal
species and two frog species (RPS HSO, 2007).

Three fauna species listed as Vulnerable under the TSC Act 1995 were recorded
within the proposed development site:

e Miniopterus australis (Little Bentwing-bat);

e Miniopterus schreibersii oceanensis (Eastern Bentwing-bat); and

o afamily group of Pomatostomus temporalis (Grey-crowned Babbler).
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Suitable habitat for a further six threatened fauna species was found to occur within
the proposed development site despite not being recorded during field surveys:

Pteropus poliocephalus (Grey-headed Flying-Fox);
Saccolaimus flaviventris (Yellow-bellied Sheathtail-bat);
Falsistrellus tasmaniensis (Eastern False Pipistrelle);
Myotis adversus (Large-footed Myotis);

Mormopterus norfolkensis (East-coast Freetail Bat); and

Scoteanax rueppellii (Greater Broad-nosed Bat).
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2 BIODIVERSITY VALUES

2.1 Proposed Development Site

2.1.1 Vegetation Communities

The vegetation of the entire development investigation area is presented within the
Flora and Fauna Assessment Report contained within Appendix A. Of specific
relevance to this BOAR, is the approximately 8ha area of LHSGIF EEC occurring in
the eastern end of the site (see Figure 2-1).

LHSGIF is indicated by the presence of Eucalyptus fibrosa (Broad-leaved Ironbark),
Corymbia maculata (Spotted Gum), E. punctata (Grey Gum) and E. moluccana (Grey
Box) as dominant species within the canopy. The LHSGIF corresponds to the
Hunter-Macleay Dry Sclerophyll Forest vegetation class mapped by Keith (2004).
Most of the LHSGIF stand in the east of Lot 33 has a managed understorey, but
there are stands of M. nodosa persisting in the southern section of the stand. The
LHSGIF is highly fragmented within the proposed development site. Marginal
connectivity exists between most of the LHSGIF, except for the eastern portion that
has good connectivity to the adjacent Cessnock State Forest aside from a break
created by a cleared powerline easement. Despite the management of understorey
vegetation for cattle grazing and bushfire risk reduction, the LHSGIF vegetation
community, particularly in the east, exhibits a relatively intact assemblage of native
plants that are known to occur within the community and a low occurrence of weed
species. As such it would have moderate to high regenerating potential if current
land-uses were to desist.

2.1.2 Significant Flora

RPS HSO (2007) found the threatened flora species Rutidosis heterogama (listed as
Vulnerable under both the TSC Act 1995 and the EPBC Act 1999) within the LHSGIF
subject to this BOAR. Furthermore, the ROTAP-listed (Briggs & Leigh, 1995)
species Grevillea montana was noted in low densities within the LHSGIF.

Rutidosis heterogama was found to be widespread and relatively frequent within the
LHSGIF stand within the east of Lot 33, except for those areas where Melaleuca
nodosa exists or was likely to have existed in the past (see Appendix A).
Approximately 4.6ha of Rutidosis heterogama habitat was mapped within the
development site during recent site inspections (Figure 2-2). The disturbed nature
and managed understorey of this portion of the LHSGIF stand appears to favour
Rutidosis heterogama.

Reconnaissance surveys were carried out in the forested areas immediately adjacent
to the western end of the development site (i.e. Cessnock State Forest) in June
2008. The vegetation in these areas is largely intact with well developed understorey
of Melaleuca nodosa. As such, Rutidosis heterogama is scant to absent in the forest
proper. As can be seen in Figure 2-2, Rutidosis heterogama is abundant in the
cleared powerline easement. There is certainly scope for a large component of this
population to be conserved and maintained within the Asset Protection Zone (APZ)
that is likely to occur in this area in the final development framework. As such, it is
considered unlikely that development as envisaged for the site would lead to a local
extinction of Rutidosis heterogama.
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2.2 Proposed Offset Site

2.2.1 Vegetation Communities

The vegetation communities present onsite were mapped by DECC (2007b) and
include the following communities:

e Hunter Range Flats Apple-Stringybark-Gum Forest (corresponds to Coastal
Valley Grassy Woodlands mapped by Keith 2004);

e Hunter Range Ironbark Forest (corresponds to Sydney Hinterland Dry Sclerophyli
Forest mapped by Keith 2004); and

e Hunter Range Rocky Stringybark-Grey Gum Woodland (corresponds to Sydney
Hinterland Dry Sclerophyll Forest mapped by Keith 2004).

Inspection of the site by RPS HSO (Craig Anderson) / DECC (Lucas Grenadier) /
NPWS (Robert Harris) did not reveal any significant alterations / additions to the
broad-scale vegetation map existing for the area.

A description of the vegetation communities present within the proposed offset site is
given below, Figure 2-3 shows the location of vegetation communities and a
photographic record of the site is presented in Appendix C.

Hunter Range Flats Apple-Stringybark-Gum Forest

This community occurs as a tall open forest within the creek line and associated
alluvial deposits. A significant level of disturbance is evident due to past land
practices, which included land clearing for grazing and logging. In select areas, past
land use has resulted in a low age cohort of eucalypt species and high dominance of
colonising species such as Acacia and weed species. Whilst DECC (2007b) found
that this community was not representative of the River-flat Eucalypt Forest on
Coastal Floodplains EEC due to the lack of diagnostic flora species, it does
recognise the conservation value of this community.

Upper Stratum - Approximately 25m height, with a Percent Foliage Cover (PFC) of
approximately 32%. The dominant tree species are Angophora floribunda,
Eucalyptus eugeniodes, E. amplifolia subsp. amplifolia, E. saligna, E. punctata, E.
deanii and Melaleuca linariifolia.

Mid Stratum - Approximately 11m height, with a PFC of approximately 20%. The
dominant small tree species are Acacia parramattensis, A. filicifolia, Persoonia
linearis, Cassinia uncata, Breynia oblongifolia, Allocasuarina torulosa, Polyscias
sambuccifolia and Exocarpus strictus.

Lower Stratum - Approximately 4m height, with a PFC of approximately 17%. The
dominant shrub species are Acacia parramattensis, A filicifolia, Persoonia linearis,
Cassinia uncata, Breynia oblongifolia, Polyscias sambuccifolia and Exocarpus
strictus.

Ground Cover - up to one metre height, with a PFC of approximately 55%. The
dominant groundcover species are Microlaena stipoides var. stipoides, Oplismenus
imbecillus, Cyperus laevigatus, Pteridium esculentum, Adiantum aethiopicum,
Imperata cylindrical var major, Dichondra repens, Pratia purpurescens, Cheilianthese
sieberi var sieberi, Lomandra longifolia, Veronica cinerea and Rubus parvifolius.
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Hunter Range Ironbark Forest

This community occurs on sandstone with thin layers of shale as a dry open shrub
and grassland forest. Past timber harvesting has occurred throughout this
community within the Yengo National Park and surrounds. Dedication of the
surrounding area as a reserve site has abated these threats and the vegetation is
considered to be of high quality. This community is largely intact within the subject
site, given its occurrence largely away from the flatter floodplain areas.

Upper Stratum - Approximately 25m height, with a PFC of approximately 36%. The
dominant tree species are Eucalyptus crebra, Angophora costata, Eucalyptus fibrosa,
Corymbia eximia, E. punctata, Syncarpia glomulifera subsp. glomulifera and E.
fergusonii subsp. dorsiventralis.

Mid Stratum - Approximately 5m height, with a PFC of approximately 8%. The
dominant small tree species are Allocasuarina torulosa and Angophora floribunda.

Lower Stratum - Approximately 2m height, with a PFC of approximately 26%. The
dominant shrub species are Podolobium ilicifolium, Pultenaea scabra, Persoonia
linearis, Acacia parvipinnula and Bursaria spinosa.

Ground Cover - up to 60cm height, with a PFC of approximately 14%. The dominant
groundcover species are Themeda australis, Aristida vagans, Pomax umbellata,
Entolasia stricta, Dianella revoluta var revoluta, D. caerulea, Hardenbergia violacea,
Billardiera scandens, Phyllanthus hirtellus, Cheilanthes sieberi var sieberi, Lomandra
longifolia and L. multiflora subsp. multiflora.

Hunter Range Rocky Stringybark-Grey Gum Woodland

This community exists as low open woodland on exposed sandstone with a variable
shrub layer. Shrub and ground cover densities are variable due to exposed rocky
and shallow infertile soils. This community is considered to be adequately conserved
within the current reserve system (DECC, 2007b). This community is largely to totally
intact within the offset site.

Upper Stratum - Approximately 18m height, with a PFC of approximately 15%. The
dominant tree species are Corymbia eximia, Eucalyptus sparsifolia, E. punctata,
Angophora costata, E. crebra, E. fibrosa and E. fergusonii subsp. dorsiventralis.

Lower Stratum - Approximately 2m height, with a PFC of approximately 23%. The
dominant shrub species are Persoonia linearis, Podolobium ilicifolium, Leucopogon
muticus, Grevillea mucronulata, Hibbertia obtusifolia, Hovea linearis, Acacia linifolia
and Pultenaea microphylla.

Ground Cover - up to 30cm height, with a PFC of approximately 18%. The dominant
groundcover species are Entolasia stricta, Pomax umbellata, Lomandra oblique, L.
glauca, Dianella revoluta var revoluta, Lomatia confertifolia, Cassytha pubescens and
Cheilanthes sieberi.
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2.2.2 Significant Flora

Whilst targeted threatened flora searches were not undertaken within the proposed
offset site during the inspection undertaken with DECC and NPWS, four threatened
flora species have been recorded by DECC (2007b) within two of the vegetation
assemblages found to occur within the proposed offset site. Melaleuca groveana
and Velleia perfoliata, which are listed as Vulnerable under the TSC Act 1995, have
been recorded within the Hunter Range Ironbark Forest (MUZ20) vegetation
community by DECC (2007b). The Hunter Range Rocky Stringybark-Grey Gum
Rocky Woodland (MU25) vegetation community has been found to contain Dillwynia
tenuifolia and Eucalyptus fracta, which are also listed as Vulnerable under the TSC
Act 1995 (DECC, 2007b).

Only one threatened flora record (Melaleuca groveana) exists on the NSW Atlas of
Wildlife within a 20km radius of the proposed offset site.

2.2.3 Habitat

The site is part of a large area of intact bushland wilderness. It has contiguous
connectivity with Yengo National Park, offering expanses of habitat for a wide variety
of native flora and fauna species.

Werong Creek runs through the site, and provides areas of permanent water for
native species, both terrestrial and aquatic. Riparian areas, whilst in part
regenerating from past disturbance, provide continuous vegetative cover to the creek
banks.

Numerous habitat features of note that are critical to fauna species lifecycles were
noted during the site inspection, including tree hollows and fallen logs of varying
sizes, a variety of fruiting and flowering trees and shrubs, permanent water holes,
rock outcrops / overhangs / ledges / caves, dense ground cover etc.

In short, the site occurs as a bushland area in a large expanse of wilderness
managed for conservation purposes.

2.2.4 Significant Fauna

A search of the NSW Atlas of Wildlife in a 20km radius of the proposed offset site
resulted in the following threatened fauna records:
e Ixobrychus flavicollis (Black Bittern) - one record from 1977;

e Callocephalon fimbriatum (Gang Gang Cockatoo) - multiple records from 1991 to
2007,

e Calyptorhynchus lathami (Glossy Black Cockatoo) - multiple records from 1997 to
2006;

e Ninox strenua (Powerful Owl) - one record from 1990;
e Pyrrholaemus sagittatus (Speckled Warbler) - one record from 2002;

e Pomatostomus temporalis temporalis (Grey-crowned Babbler) - two records from
2002 and 2004;

e Dasyurus maculatus (Spotted-tailed Quoll) - one record from 2005;

e Phascolarctos cinereus (Koala) - multiple records from 1984 to 2006;
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e Petaurus australis (Yellow-bellied Glider) - multiple records from 1997 to 2006;

e Chalinolobus dwyeri (Large-eared Pied Bat) - one record from 1997 and four
records from 2004; and

e Vespadelus troughtoni (Eastern Cave Bat) - two records from 2004.

Whilst no targeted threatened fauna surveys were undertaken, suitable habitat for the
majority of these threatened fauna species was found to exist within the proposed
offset site.
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3 OFFSET PRINCIPLES

This section addresses the proposed biodiversity offset in relation to the 13 offset
principles outlined by DECC (2007a).

1. Impacts must be avoided first by using prevention and mitigation measures

Potential impacts on threatened species and EECs have been ameliorated as much
as possible during both the concept design phase of the project. The key mitigation
measure is that riparian areas (remnant River Flat Eucalypt Forest on Coastal
Floodplains EEC) would be conserved within the development footprint and
rehabilitation and weed management would be undertaken through the
implementation of a Rehabilitation and Weed Management Plan. Landscape
plantings would make use of endemic species within the proposed development site,
including species aimed at providing foraging resources and habitat for resident
avifauna species.

Detailed design of the proposal has not been undertaken to date and there is the
potential for key ecological components to be incorporated into the design to prevent
or ameliorate potential impacts on threatened species and EECs such as:

e encourage the incorporation of ecologically sensitive landscaping into the detailed
design;

e landscape plantings to use species endemic to the area from locally sourced
seed material with a focus on LHSGIF EEC species in drier areas and RFEF EEC
species in floodplain areas;

e aim to retain threatened species and/or EEC habitat within APZs and similar (ie
Rutidosis heterogama habitat within the maintained APZ), where possible;

e monitor any threatened species and/or EEC habitat retained within the detailed
design for changes over time; and

e staging of development and landscaping to minimise disturbance to
Pomatostomus temporalis (Grey-crowned Babbler) within the development site.

The development outcome and the proposed offset site are outlined within the Lower
Hunter Regional Strategy (LHRS), which is fundamentally linked to the Draft Lower
Hunter Regional Conservation Plan (LHRCP).

2. All regulatory requirements must be met

The purpose of the proposed offset site is to maintain or enhance biodiversity values
in the region while allowing some development in more disturbed areas. All regulatory
requirements will be met as the development process unfolds in accordance with the
LHRS. The BOAR herewith provides the fundamental consideration and assessment
mechanism for moving forwards in regards to satisfactory biodiversity outcomes.

3. Offsets must never reward ongoing poor performance

The proposed offset site is not utilised at present, and as such no ongoing degrading
factors such as grazing are relevant at present. However, in the event that the land
is not transferred to the NPWS estate, then it is possible for grazing and other
permissible agricultural pursuits to be recommenced on the land.
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4. Offsets will complement other government programs

The proposed offset site is an in-holding within Yengo National Park and as such, the
addition of this site would compliment and strengthen existing DECC holdings. The
acquisition of private in-holdings within existing Park areas has been identified as a
conservation priority by DECC / NPWS.

In addition, the proposed offset site has also been identified as a helicopter landing
site which could be used by the Rural Fire Service and NPWS for maintenance and
fire fighting activities. Fire fighting access is important for both biodiversity protection
as well as private and government asset protection, and meeting obligations
associated with land management and neighbour protection.

5. Offsets must be underpinned by sound ecological principles

The proposed development site has been subjected to a range of disturbances
associated with land clearing for grazing. Biodiversity has been reduced within the
proposed development site; however, small areas of intact vegetation do provide
habitat for a subset of locally occurring flora and fauna species.

The proposed offset site is located within a large tract of high quality native
vegetation within the broader Yengo National Park. Much of the proposed offset site
has vegetation that is considered to be high quality. However, the site has been
used historically for grazing and other rural activities and as a result some weed
invasion has occurred along the creekline and cleared pasture areas. Despite these
disturbances the proposed offset site is considered to provide habitat for a variety of
flora and fauna species and has a high regeneration potential given the quality of
surrounding vegetation and the relative isolation of the site. The dedication of the
proposed offset site to conservation is considered likely to result in an increase in
biodiversity values within the offset site due to the connectivity to high quality native
vegetation and the various best practice management strategies adopted by DECC.

6. Offsets should aim to result in a net improvement in biodiversity over time

The dedication of the proposed offset site to conservation would result in a net
improvement of biodiversity over time since a potential source area for weeds and
other disturbance would be under conservation management and allowed to
regenerate. The proposed offset site would be incorporated into the Yengo National
Park Plan of Management and as such best practice management strategies typically
implemented by DECC would be undertaken to maintain or enhance biodiversity over
time.

Much of the proposed development site is highly degraded, located adjacent to
existing development which would provide ongoing disturbances. However, the
proposal would result in the loss of 8ha of Lower Hunter Spotted Gum Ironbark
Forest.

7. Offsets must be enduring - they must offset the impact of the development
for the period that the impact occurs

The proposed offset site would be incorporated into Yengo National Park and as
such would be awarded the highest level of protection under DECC stewardship.
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8. Offsets should be agreed prior to the impact occurring
Offsets would be approved prior to rezoning of the proposed development site.

9. Offsets must be quantifiable - the impacts and benefits must be reliably
estimated

Impacts

The proposed development site was found to contain a number of vegetation
communities, however only one community is proposed to be removed and hence
requiring offsetting, being LHS