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GLOSSARY OF TERMS 
Term Description 

ACHAR Aboriginal Cultural Heritage Assessment Report  

AHIMS Aboriginal Heritage Information Management System 

AHIP Aboriginal Heritage Impact Permit  

The Applicant The entity seeking approval, namely PM No. 1 Pty Ltd 

ASSMP Acid Sulfate Soil Management Plan 

BAM Biodiversity Assessment Method 

BAMC BAM Calculator 

BC Act Biodiversity Conservation Act 2016 

BDAR Biodiversity Development Assessment Report 

BoM Bureau of Meteorology 

CEMP Construction Environmental Management Plan  

CKPoM Comprehensive Koala Plan of Management 

Coastal Management 
SEPP State Environmental Planning Policy (Coastal Management) 2018 

Council Port Stephens Council 

CTMP Construction Traffic Management Plan 

DA Development Application 

Designated 
Development 

Development that is declared to be designated development by an 
environmental planning instrument or the regulations 

DoI Water Department of Industry ï Water  

DPIE Department of Planning, Industry and Environment 

DPIE BCD  Department of Planning, Industry and Environment ï Biodiversity 
and Conservation Division 

DP&E (Former) Department of Planning and Environment 

DPI Fisheries Department of Primary Industry ï Fisheries  

EIS Environmental Impact Statement 

EP&A Act Environmental Planning and Assessment Act 1979   

EP&A Regs Environmental Planning and Assessment Regulation 2000 

EPA Environment Protection Authority 

EPBC Act Environmental Protection and Biodiversity Conservation Act 1999 

ESCP Erosion and Sediment Control Plan 

FM Act Fisheries Management Act 

GDEs Groundwater dependent ecosystems 

Heritage Act Heritage Act 1977 

Heritage NSW NSW Department of Premier and Cabinet ï Heritage Division 

HWC Hunter Water Corporation 

JRPP Joint Regional Planning Panel 

KHD Kings Hill Development Pty Ltd 

Kings Hill URA Kings Hill Urban Release Area 
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Term Description 

LGA Local Government Area 

Northrop Northrop Consulting Engineers 

NP&W Act National Parks and Wildlife Act 1974 

NRAR NSW Natural Resources Access Regulator 

NSW New South Wales 

OEH Office of Environment and Heritage 

PAD Potential Archaeological Deposit 

PCTs Plant community types 

Port Stephens DCP Port Stephens Development Control Plan 2014 

PSLEP 2013 Port Stephens Local Environmental Plan 2013 

Proposal Water and waste water supply pipeline and a waste water pumping 
station 

Proposal site The Proposal stretches about 7.8 kilometres between Raymond 
Terrace in the south and Kings Hill Urban Release Area in the north 

PSI Preliminary Site Investigation 

RAPs Registered Aboriginal Parties 

RDA  Riding for the Disabled Association  

REF Review of Environmental Factors 

RFS NSW Rural Fire Service 

Roads Act Roads Act 1993 

Roads and Maritime (Former) Roads and Maritime Services 

RtS Response to Submissions 

SEARs Secretaryôs Environmental Assessment Requirements 

SEPP 44 State Environmental Planning Policy No. 44 ï Koala Habitat 
Protection 

SEPP State Environmental Planning Policy 

SoHI Statement of Heritage Impact 

SWMP Soil and Water Management Plan 

TECs Threatened Ecological Communities 

TfNSW Transport for NSW 

WM Act Water Management Act 2000 

WWPS Wastewater Pumping Station 

WWTW Wastewater Treatment Works 
 



Kings Hill Water and Wastewater Infrastructure 

1 

 

1 INTRODUCTION 
PM No. 1 Pty Ltd (the Applicant) is seeking approval for the development of a water 
and wastewater supply pipeline and a wastewater pumping station (WWPS) (the 
Proposal) to support the development of the Kings Hill Urban Release Area (URA), 
north of Raymond Terrace, New South Wales (NSW). 

An Environmental Impact Statement (EIS) was prepared for the Proposal by Arcadis in 
October 2019. That EIS sought approval for the Proposal under Part 4 of the 
Environmental Planning and Assessment Act 1979 (EP&A Act). In particular, the EIS 
was prepared to address, and be consistent with, the Secretaryôs Environmental 
Assessment Requirements (SEARs) (SEARs No. 1291) for the Proposal, which were 
issued on 19 February 2019. 

The EIS was publicly exhibited, in accordance with Clause 77 of the Environmental 
Planning and Assessment Regulations 2000 (EP&A Regs) between 1 April 2020 and 
28 April 2020. During this exhibition period submissions were invited from all 
stakeholders, including members of the community and government agencies. The 
submissions received included: 

• A total of nine submissions from government agencies 

• A total of one submission from public stakeholders. 

The submissions received during the public exhibition of the EIS form the subject of this 
report, known as a Response to Submissions (RtS) and are discussed and addressed 
within.  

1.1 Proposal overview 
The Applicant is seeking approval, under Part 4 of the EP&A Act, for the construction 
and operation of the Proposal. The key components of the Proposal would include: 

• Installation of a water and wastewater pipelines, approximately 6.7km and 4.2km in 
length, respectively. These pipelines would be located within a joint corridor. This 
would require vegetation clearing, trenching and underboring for the pipes to be laid. 

• Construction of a wastewater pumping station (WWPS) within the eastern 
catchment of Kings Hill URA, including installation of electrical components, 
mechanical installation of pumps, valves and fittings, and construction of adjacent 
hardstand areas. 

• Restoration of area upon completion of pipe laying, including backfilling the trench 
and restoring all surfaces to their pre-construction condition where practicable. 

• Connection of the proposed infrastructure to existing Hunter Water services. 

The water pipeline would connect to existing Hunter Water infrastructure in the south 
and the Kings Hill URA in the north, while the wastewater pipeline would connect to the 
proposed WWPS in Kings Hill URA and existing Hunter Water infrastructure in the 
south.   

1.2 Statutory approval process 
The Proposal triggers the requirements for Designated Development under Part 4 of 
the EP&A Act, as the Proposal will involve development within a mapped Coastal 
Wetland listed under State Environmental Planning Policy (Coastal Management) 2018 
(Coastal Management SEPP), as defined by Part 2, Division 10(2) of the Coastal 
Management SEPP. While the majority of the Proposal is located outside of a mapped 
wetland, for simplicity, the Applicant is seeking approval for the entire Proposal as 
Designated Development.  
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1.3 Other development 
A number of applications are currently in preparation to support the development of the 
Kings Hill URA, including:  

• Concept Development Application (DA) for the Kings Hill URA ï DA lodged with 
Council for the KHD Masterplan and Stage 1 enabling works  

• Pacific Highway Interchange ï Review of Environmental Factors (REF) currently 
being prepared for a grade separated interchange that would enable safe and 
efficient access and egress from the URA 

• Stormwater Channel ï REF currently being prepared for a channel on the eastern 
side of the Pacific Highway that would convey post-development flows and prevent 
stormwater entering into the Grahamstown Dam for any rainfall event up to the 
0.2% Annual Exceedance Probability (AEP). 

Additionally, separate water and wastewater servicing strategies have been prepared 
to address Hunter Water Corporationôs (HWC) strategic planning requirements and 
determine infrastructure requirements to connect Kings Hill URA to the water and 
wastewater network. It is noted that the Proposal assessed in the EIS is to cover the 
initial 100 lots in the development for water supply and up to 340 lots for wastewater as 
identified in the approved strategies, and that future servicing requirements would be 
subject to separate environmental assessment and approval.  

 

1.4 Structure of this report 
The structure of this RtS is as follows: 

• Section 1 ï Introduction: provides an introduction to and overview of the Proposal, 
the relevant statutory approval pathway and the structure of the RtS 

• Section 2 ï Exhibition and Consultation: provides a description of the consultation 
which was undertaken to date 

• Section 3 ï Overview of Submissions: provides an analysis of the submissions 
received during the exhibition of the EIS and identifies the key issues raised 

• Section 4 ï Response to Government Agency Submissions: provides a catalogue 
of submissions received from Government Agencies and their responses  

• Section 5 ï Response to Community Submissions: provides a summary of the 
community submissions received and responses to each issue raised 

• Section 6 ï Revised Compilation of Mitigation Measures: provides a revised list of 
mitigation measures to include any changes as a result of submissions received, 
updated impact assessments  

• Section 7 ï Conclusion: provides a summary and conclusion to the RtS. 
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2 EXHIBITION AND CONSULTATION 
The EIS was placed on public exhibition between 1 April 2020 and 28 April 2020 in 
accordance with Schedule 1 of the EP&A Act. Due to COVID-19 restrictions, the EIS 
was not available at a physical location, however it was available in electronic format 
on the Port Stephens Council (Council) website,  and therefore the requirement for 
public exhibition was satisfied as per Section 10.18 of the EP&A Act.  

2.1 EIS consultation 
The Applicant has undertaken ongoing consultation with government agencies 
throughout the preparation of the EIS, including: 

• Council 

• Hunter Water Corporation (HWC) 

• Department of Planning, Industry and Environment (DPIE) 

• NSW Environment Protection Authority (EPA) 

• Department of Industry ï Water (DoI Water) 

• NSW Rural Fire Service (RFS) 

• Transport for NSW (TfNSW) (formerly Roads and Maritime Services (Road and 
Maritime)) 

• Office of Environment and Heritage (OEH) 

This consultation was undertaken through a range of mediums, including emails, phone 
conversations, face-to-face meetings and letter submissions. Feedback from the 
agencies consulted informed the preparation of the EIS and the project description as 
it was then understood. 

2.2 Post public exhibition consultation 
Following public exhibition of the EIS and receipt of submissions, further consultation 
was undertaken with select agencies where clarification was required, as described 
below. 

2.2.1 Council 
The Applicant sought clarification via email regarding the offsetting requirements under 
the Comprehensive Koala Plan of Management (CKPoM) with Councilôs Environment 
and Natural Resources team, as well as ownership and offsetting requirements 
regarding nest boxes on Rees James Road and clarifying the approach to the Acid 
Sulfate Soils Management Plan (ASSMP). The outcomes are presented in Table 4-1. 

A meeting was held on 22 June 2020 and attended by Council, HWC, APP, Arcadis, 
Northrop (on behalf of the Applicant). The purpose of this meeting was to discuss the 
proposed response to collective key comments received from Council and HWC. The 
outcomes are presented in Table 4-1 and Table 4-2. 

2.2.2 HWC 
As described above, a meeting was held on 22 June 2020 with HWC in attendance. 
Further, a meeting was held on 7 July 2020  with HWC, APP, Arcadis and Northrop (on 
behalf of the Applicant) to discuss the Kings Hill Masterplan, EIS scope and status of 
the servicing strategies. The outcomes are presented in Table 4-2. 
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2.2.3 Heritage NSW ï Archaeology 
The Applicant sought clarification via email regarding the Aboriginal heritage test 
excavation permit requirements that were requested by Heritage NSW ï Archaeology 
in their submission. The outcome is presented in Table 4-3. 
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3 OVERVIEW OF SUBMISSIONS 
A number of government agency and public submissions have been received during 
the recent exhibition of the EIS. 

An overview of the consolidated submissions and a summary of the process undertaken 
to ensure that the submissions have been accurately summarised and appropriately 
responded to is provided below. 

3.1 Submission received 
Submissions were received from a total of 11 government agencies, as follows: 

• Council 

• HWC 

• NSW Department of Premier and Cabinet ï Heritage Division (Heritage NSW) 

• Heritage NSW ï Archaeology 

• NSW DPIE Biodiversity and Conservation Division (DPIE BCD) 

• Department of Primary Industry ï Fisheries (DPI Fisheries) 

• NSW Natural Resources Access Regulator (NRAR) 

• EPA 

• TfNSW 

• Ausgrid 

• WaterNSW. 

One submission was received from a member of the public. 

3.2 Submission response methodology 

3.2.1 Environmental assessment and technical specialist 
input to submissions 

Government agency and public submissions were provided to the Applicantôs team of 
impact assessment specialists and technical specialists (as required). Based on the 
content of the submissions, responses were provided to the issues raised where 
relevant. 

The information pertaining to relevant responses has been referenced and addressed 
in the response tables in Sections 4 and 5 of this RtS. 

3.2.2 Government agencies 
As outlined in Section 3.1, a total of 11 government agencies provided submissions, 
seven of which raised issues to be addressed. Each submission varied in terms of the 
number and type of items for consideration raised, with some agencies, depending on 
their function/responsibility, raising more issues than others. 

The submissions were provided to the Applicantôs environmental assessment 
specialists and technical specialists (as required) for consideration and preparation of 
a response, as discussed in Section 3.2.1 of this RtS. 
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3.2.3 Public Submissions 
As outlined in Section 3.1, one submission was received from a member of the public. 
The submission was paraphrased such that the key points are clear and concise whilst 
maintaining the privacy of the member of the public. 

The submission was provided to the Applicantôs environmental assessment specialists 
for consideration and preparation of a response as identified in Section 5 of this RtS. 
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4 RESPONSE TO GOVERNMENT AGENCY 
SUBMISSIONS 

Submissions were received from a total of 11 government agencies, as follows: 

• Council

• HWC

• Heritage NSW

• Heritage NSW ï Archaeology

• DPIE BCD

• DPI Fisheries

• NRAR

• EPA

• TfNSW

• Ausgrid

• WaterNSW

It is noted that the submissions received from Heritage NSW, EPA and WaterNSW did 
not provide any objections or requests for further information regarding the Proposal, 
and are not further addressed in this document. 

Submissions received from Government agencies have been responded to in Table 4-1 
to Table 4-7. 
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4.1 Port Stephens Council 
A formal submission comprising a letter (dated 20 May 2020) was received from Council. Comments have been responded to in Table 4-1. 
Table 4-1 Response to Government Agency submission ï Port Stephens Council 

Aspect Issue Response Reference 

1. Owners Consent The development footprint traverses Lot 5 DP 234521, 
being the Riding for the Disabled site. Our records do not 
indicate this property as being owned by KHD P/L or 
Hunter Water as indicated in the application. As per our 
previous request, the Applicant is to provide documentary 
evidence regarding ownership of this lot or a signed letter 
of consent for to development to occur on this land from 
the respective owner. 

Section 2.3 of the EIS details the lots that would be 
impacted the Proposal. Lot 5 DP 234521 is owned by the 
Riding for the Disabled Association (RDA).  
Appendix C of the EIS provides an overview of the 
construction footprint and displays the lot boundaries. The 
construction footprint boundary abuts the northern 
boundary of Lot 5 DP 234521 but does not cross it and 
therefore the Proposal does not traverse RDA land and 
landownerôs consent from RDA is not required. 

Section 2.3 of the EIS 
Appendix C of the 
EIS 

2. Acid Sulfate Soils
Management

The Environmental Impact Statement (EIS) by Arcadis 
notes an acid sulfate soils management plan (ASSMP) 
would be prepared as part of a Construction Management 
Plan post determination. Notwithstanding, Clause 7.1(3) of 
the PSLEP 2013 requires the preparation of an ASSMP 
prior to development consent being granted. The Applicant 
is requested to submit an ASSMP to Council for 
assessment. 

An ASSMP has been prepared in accordance with Clause 
7.1(3) of the Port Stephens Local Environmental Plan 2013 
(PSLEP 2013) and is provided as Appendix A of this RtS. 

Appendix A of this 
RtS 

3. Earthworks Limited detail and assessment has been provided with 
regard to Clause 7.2 - Earthworks of the PSLEP 2013. 
Neither the EIS nor Preliminary Geotechnical Report 
provide sufficient detail to demonstrate the Proposal 
satisfies the matters under Clause 7.2(3). Given the scale 
and scope of earthworks associated with the Proposal, a 
more detailed assessment against the criteria for cl. 7.2 is 
to be provided to Council. 

Table 5-2 of the EIS provides details of the consistency of 
the Proposal with relevant requirements of the PSLEP 2013. 
Further detail regarding the assessment undertaken against 
the criteria for Clause 7.2 is provided below. 
Clause 7.2(3): Before granting development consent for 
earthworks (or for development involving ancillary 
earthworks), the consent authority must consider the 
following matters— 

(a) the likely disruption of, or any detrimental effect
on, drainage patterns and soil stability in the
locality of the development,

Table 5-2 of the EIS 
Section 4.3.4 and 
4.3.5 of the EIS 
Section 7 of the EIS 
Appendix D, F, G, L, 
M and N of the EIS 
Section 6 of this RtS 
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Aspect Issue Response Reference 
Section 4.3.5 and Section 7.2 of the EIS describes the 
impact of the Proposal on drainage patterns and soil 
stability. 

(b) the effect of the development on the likely future
use or redevelopment of the land,

The Proposal would be located within the road verge, on 
HWC land and on Kings Hill Development (KHD) land. The 
location of the pipelines would not impact future use of the 
road reserve. The majority of the HWC land is mapped as a 
Coastal Wetland under the Coastal Management SEPP and 
would not be redeveloped. The location of the Proposal has 
been chosen to support the future development of the Kings 
Hill URA. 

(c) the quality of the fill or the soil to be excavated, or
both,

A Preliminary Site Investigation (PSI) and Preliminary 
Geotechnical Investigation (Appendix H and J of the EIS, 
respectively) were undertaken to identify the likely 
subsurface conditions along the alignment and the 
potential for issues, concerns or environmental risks and 
liabilities associated with the Proposal site.  
A low risk of contamination has been identified (in the form 
of potential fill, ASS and presence of herbicides and 
pesticides), and the composition of materials to be 
excavated is likely to vary along the alignment. 
Both investigations were preliminary in nature and did not 
include intrusive investigations due to the sensitivity of the 
Proposal site and the approval requirements for intrusive 
investigations. Excavation of soils would be managed 
through the CEMP to be prepared for the Proposal (refer to 
Section 6 of this RtS).  
. 

(d) the effect of the development on the existing and
likely amenity of adjoining properties,

Noise and air quality assessments have been undertaken 
for the Proposal (Sections 7.7 and 7.8 of the EIS, Appendix 
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Aspect Issue Response Reference 
M and N of the EIS, respectively) to determine the effect of 
the Proposal on sensitive receivers. The assessments 
concluded that air quality (and odour), noise and vibration 
impacts as a result of earthworks would be temporary in 
nature, and mitigation measures would be implemented to 
minimise these impacts. 

(e) the source of any fill material and the destination 
of any excavated material, 

As described in Section 4.3.4 of the EIS, where practicable 
and subject to its suitability, excavated soil would be reused 
on-site for foundation preparation, levelling works, access 
track maintenance and backfilling of trenches and boring 
pits at the completion of construction. Excavated material 
that would not be reused on site would be characterised 
and disposed of at an appropriate waste facility. 

(f) the likelihood of disturbing relics, 

Section 7.4, 7.5, Appendix F and Appendix G of the EIS 
describe the potential disturbance to relics as a result of the 
Proposal.  

Test excavations have not been undertaken to date as the 
alignment of the Proposal is not confirmed and due to the 
sensitivity of the Proposal site and the approval 
requirements for intrusive investigations. Further 
investigation would be undertaken at detailed design to 
determine the presence of relics.  

(g) the proximity to, and potential for adverse impacts 
on, any waterway, drinking water catchment or 
environmentally sensitive area, 

Sections 7.2 and 7.3, Appendix D and Appendix L of the 
EIS, as well as the below response regarding drinking water 
catchments, provides information regarding proximity to, 
and potential for adverse impacts on, waterways, drinking 
water catchments and environmentally sensitive areas. 
Measures are included in Section 6 of this RtS to avoid, 
minimise or mitigate the impacts of the development. 
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Aspect Issue Response Reference 
(h) any appropriate measures proposed to avoid,

minimise or mitigate the impacts of the
development.

Mitigation measures, including those related to earthworks, 
are provided in Section 6 of this RtS. 

4. Drinking Water
Catchments

The EIS contains no assessment against Clause 7.8 ï 
Drinking Water Catchments of the PSLEP 2013. 
Additionally, HWC raised concern regarding outstanding 
issues associated with hydrology and biodiversity impacts 
(RFI under separate letter). A detailed assessment 
addressing cl. 7.8 is to be provided to Council. 

Detail regarding the assessment undertaken against the 
criteria for Clause 7.8 is provided below. 

Clause 7.8(3): Before determining a development 
application for development on land to which this 
clause applies, the consent authority must consider 
the following— 

(a) whether or not the development is likely to have
any adverse impact on the quality and quantity of
water entering the drinking water storage, having
regard to the following—
(i) the distance between the development and any

waterway that feeds into the drinking water
storage,

The compound area on Rees James Road is situated 
adjacent an ephemeral watercourse, fed via the local pit 
and pipe drainage network and roadways, that may drain to 
Grahamstown Dam. No other waterways within the 
Proposal site feed into the drinking water storage 

(ii) the on-site use, storage and disposal of any
chemicals on the land,

No chemicals would be disposed of on the Proposal site. As 
described in Section 7.2.4 of the EIS, a Soil and Water 
Management Plan (SWMP) and Erosion and Sediment 
Control Plan (ESCP) would be incorporated into the 
Construction Environmental Management Plan (CEMP). 
This would include storage of any fuels, oils, lubricants, 
chemicals and Dangerous Goods and similar products in 
accordance with appropriate standards, with emergency 
spill kits maintained on-site. 

Section 7.2.4, 7.6.3 
and 7.6.4 of the EIS 
Section 6 of this RtS 



 
Kings Hill Water and Wastewater Infrastructure 

13 

Aspect Issue Response Reference 
(iii) the treatment, storage and disposal of waste 

water and solid waste generated or used by the 
development, 

The Proposal would convey wastewater from the Kings Hill 
URA to the existing wastewater network in Raymond 
Terrace. This network ultimately flows to Raymond Terrace 
Wastewater Treatment Works (WWTW), which provides 
secondary treatment of wastewater. 

Section 7.6.3 and 7.6.4 of the EIS describe the potential 
impacts and proposed mitigation measures regarding waste 
management for the Proposal.  

(b) any appropriate measures proposed to avoid, 
minimise or mitigate the impacts of the 
development. 

The development is not likely to have an adverse impact on 
the quality and quantity of water entering the drinking water 
storage. Ultimately, the ongoing management and 
maintenance of the Proposal would provide water and 
wastewater services for the Kings Hill URA whilst protecting 
the surrounding drinking water catchment. Measures are 
included in Section 6 of this RtS to avoid, minimise or 
mitigate the impacts of the development. 

5. Wetland 
Assessment 

 

Clause 7.9 - Wetlands of the PSLEP 2013 requires that 
development on land identified as Wetland Area must 
consider the potential impacts of the development on the 
wetland habitat and water quality, and assess the 
mitigation measures proposed to minimise these impacts. 
Parts of the Irrawang wetlands are located in the 
development footprint. The EIS is to be updated to include 
a detailed assessment against Clause 7.9 ï Wetlands. 

Table 5-2 of the EIS provides details of the consistency of 
the Proposal with relevant requirements of the PSLEP 
2013. Further detail regarding the assessment undertaken 
against the criteria for Clause 7.9 is provided below. 

Clause 7.9(3): Before determining a development 
application for development on land to which this 
clause applies, the consent authority must consider— 

(a) whether or not the development is likely to have a 
significant adverse impact on the following— 

(i) the condition and significance of the existing 
native fauna and flora on the land, 

The Proposal intersects an approximately 0.3 hectare area 
mapped as óWetlandô on the PSLEP Wetlands Map. The 

Section 4.5, 4.8.1 of 
the BDAR (Appendix 
D of the EIS) 
Section 7.2.2, 7.2.3, 
7.2.4  
Appendix B of this 
RtS 
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Aspect Issue Response Reference 
isolated patch that is intersected is located south of the 
Grahamstown Spillway and consists of cleared grassland 
between an access track and powerline easement.  
Section 4.5 of the Biodiversity Development Assessment 
Report (BDAR) describes Cleared Grassland as 
characterised by a groundcover dominated by exotic 
grasses such as Andropogon virginicus (Whisky Grass), 
Axonopus fissifolius (Narrow-leaved Carpet Grass), 
Cenchrus clandestinus (Kikuyu), Chloris gayana (Rhodes 
grass), Eragrostis curvula (African Lovegrass), Sporobolus 
africanus (Parramatta Grass) and the planted cosmopolitan 
native grass Cynodon dactylon (Couch). 
Areas of Cleared Grassland do not conform to any native 
Plant Community Types. These areas are not considered 
to form part of any threatened ecological community or 
habitat for threatened species listed under the EPBC Act or 
BC Act.  
The Proposal is unlikely to have a significant adverse 
impact on any threatened native flora and fauna in the 
mapped Wetland area. 

(ii) the provision and quality of habitats on the land
for indigenous and migratory species,

The mapped Wetland area that the Proposal intersects 
currently provides limited habitat for local native and 
migratory species.   
Section 4.8.1 of the BDAR describes disturbed 
grassland/shrubland habitat as open expanses of slashed 
grasses with minimal fauna habitat value. Minor ephemeral 
drainage lines and soaks are present which have small 
patches of emergent vegetation providing habitat for native 
frogs. 
Section 6 of the BDAR states that no migratory species 
listed under the EPBC Act are known or considered likely 
to occur in the Proposal site.  
The Proposal is unlikely to have a significant adverse 
impact on any habitat for indigenous and migratory species 
in the mapped Wetland area. 
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Aspect Issue Response Reference 

(iii) the surface and groundwater characteristics of
the land, including water quality, natural water
flows and salinity, and

The mapped Wetland area is located at the lowest elevation 
of the construction footprint; section 7.2.2 of the EIS states 
that stormwater runoff from the majority of the Proposal site 
generally drains west to Irrawang Swamp as overland sheet 
flow with little to no formal drainage network present. 

As specified in section 7.2.3 of the EIS, construction 
activities associated with the Proposal have the potential to 
impact the surface water quality and quantity of the 
downstream environment, including areas of Irrawang 
Swamp to the west of the mapped Wetland area. The risk of 
these impacts can be managed through the implementation 
of the mitigation measures outlined in Section 7.2.4 of the 
EIS. 

The mapped Wetland Area is not mapped as a groundwater 
dependent ecosystem (GDE) by BOM (2019), as shown on 
Figure 4-4 of the BDAR, but does adjoin mapped GDEs. 

Potential impacts to GDEs adjacent to the mapped Wetland 
area could occur through drawdown of the water table as a 
result of excavation activities; creation of potential barriers 
to groundwater flow; and sewage or chlorinated water 
entering the environment as a result of pipe failure during 
operation. The likelihood of these impacts occurring is 
considered to be low, and it would be further reduced 
through the implementation of mitigation measures. This is 
further detailed in the risk assessment in Appendix B of this 
RtS. 

(b) any appropriate measures proposed to avoid,
minimise or mitigate the impacts of the
development.

Section 7 of the BDAR lists the measures for avoidance and 
minimisation of the potential impacts of the Proposal on 
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biodiversity values. A range of mitigation measures which 
would be implemented during construction and operation of 
the Proposal are provided in Section 9 of the BDAR.  

6. Construction
Methodology

The Preliminary Geotechnical Assessment notes the 
construction methodology for the pipeline is not known at 
this stage. Detail on installation techniques particularly in 
relation to the Grahamstown Spillway weir and the northern 
spillway is to be provided to Council. 

Details of the construction methodology for the Proposal 
are provided in Section 4 of the EIS. 
Underboring is proposed at the Grahamstown Spillway and 
Adelaide Street.  
Whilst underboring was initially proposed for crossing 
Irrawang Spillway, the alternate option of an aerial crossing 
is preferred as it would be less intrusive, more cost 
effective and easier to construct. Should this alternate 
option be pursued, the pipelines would be attached to 
existing above-ground spillway infrastructure (to be refined 
during detailed design).  
Approximate trench widths and depths are provided in 
Section 4.2 of the EIS. Details of proposed earthworks are 
provided in Section 4.3.4 of the EIS, the Preliminary Cut 
and Fill Plan (Appendix K of the EIS) and in point 3 above. 

Section 4 of the EIS 
Appendix K of the EIS 
Point 3 of Table 4-1 
of this RtS 

7. Hunter Water Under s.51 of the Hunter Water Act 1991, Council must 
notify HWC of any development application that will 
interfere with the Corporationôs works or operational 
assets. The consent authority must take into account any 
submissions made by the Corporation. Additionally, Hunter 
Water Corporation (HWC) owns all the land within Irrawang 
Swamp and is currently actively managing the land. 

Responses to comments received from HWC have been 
provided in Table 4-2 of this RtS. Further, additional 
consultation has been undertaken with HWC throughout 
the preparation of this RtS (refer to Section 2.2.2 of this 
RtS)).  

 Table 4-2 of this RtS 
Section 2.2.2 of this 
RtS 

HWC raised concern regarding issues associated with the 
potential impacts of the proposed development on 
biodiversity, including impacts to Irrawang Swamp and 
Groundwater Dependent Ecosystems and the level of 
design provided for the water and sewer infrastructure. The 
further information request correspondence from HWC is 
attached as part of this letter. Information and a detailed 
response to the issues raised by HWC is to be submitted to 
Council. 
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8. Natural Resource
Access Regulator
(NRAR)

The application was referred to NRAR as the proposed 
development is classified as a controlled activity on 
waterfront land under s91 of the WM Act. NRAR issued 
General Terms of Approval (GTA) dated 24 April 2020. 
Conditions relating to the design of structures, erosion and 
sediment control, rehabilitation and maintenance were 
included in the GTA. 

Despite providing GTA for the controlled activity approval, 
NRAR provided the following advice regarding Section 90 
ï WM Act:

• The Applicant needs to assess the impacts on surface
and ground water sources (both quality and quantity)
for the duration of the construction.

• Further detail on proposed surface and groundwater
monitoring activities and methodologies.

• The need to identify the approval and/or licencing that
must be obtained from WaterNSW for any proposed
dewatering including water supply works approval and
a Water Access Licence (WAL). Depending on the
anticipated volume WAL exemptions under the Water
Management (General) Regulation 2018 may apply,
specifically Schedule 4, Clause 7 - Water taken in
course of certain aquifer interference activities.

The further information request from NRAR is attached as 
part of this letter. Information and a detailed response to 
these issues raised is to be submitted to Council. 

Responses to comments received from NRAR have been 
provided in Table 4-4 of this RtS. 

Table 4-4 of this RtS 

The application has also been referred to WaterNSW 
under Section 90 ï WM Act. No response has been 
received to date. 

WaterNSW indicated, in an email received on 3 June 2020, 
they had no comments on the Proposal. 

N/A 

9. Heritage NSW The application was referred to Heritage NSW as 
Integrated Development. Heritage NSW advised the 
proposed works do not appear to be impacting on any 
State Heritage Register listed items, as such this would not 

Responses to comments received from the NSW Heritage 
Council have been provided in Table 4-3 of this RtS. 

Table 4-3 of this RtS 
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be an Integrated Development Application under the 
Heritage Act 1977. 

Despite not being Integrated Development, Heritage NSW 
provided advice from their archaeology unit in relation to 
the impact of proposed works to the heritage items on the 
s170 register. Based on this assessment, Heritage NSW 
noted the submitted SOHI was not consistent with Heritage 
Council guidelines either as a SOHI or an archaeological 
assessment. The project needs to consider options to 
address the management of the Irrawang Pottery site 
commensurate with this assessment. 

The further information request from Heritage NSW is 
attached as part of this letter. Information and a detailed 
response to the issues raised by Heritage NSW is to be 
submitted to Council. 

10. Ecology 1. It is unclear what species have been included or
excluded as ecosystem credit species. While a likelihood of
occurrence assessment has been provided to refine the list
of ecosystem credit species, this assessment is not one of
the permissible methods for exclusion provided in the
BAM.

Any exclusions of ecosystem credit species are to be 
strictly based on habitat constraints or geographical 
limitations listed in the BAM-C, and exclusions clearly 
documented in the BDAR.  

Request: 

Provide a table of predicted ecosystem credit species 
which:  

a. lists species predicted by the BAM-C.
b. provides justification for exclusion of any ecosystem

credit species predicted above based on habitat
constraints or geographical limitations.

The assessment of ecosystem credit species in the BDAR 
was prepared with reference to a likelihood of occurrence 
assessment, mainly based on habitat suitability as 
discussed in Section 5 and Appendix D of the BDAR 
(Appendix D of the EIS).  An amended table has been 
prepared (Appendix C of this RtS) to assess ecosystem 
credit species with consideration of any additional relevant 
items in the Section 6.4 of the BAM.   Ecosystem credit 
species already assessed for presence and consideration 
in the BDAR are the only species identified as such in the 
table. All other species were ruled out from further 
assessment as noted in the table.  

Section 5 and 
Appendix D of the 
BDAR (Appendix D of 
the EIS) 
Appendix C of this 
RtS 

2. Species Credit Species identified by BAM Calculator
require assessment, unless justification for exclusion is
provided using a permissible method as defined by the

The assessment of species credit species in the BDAR 
was prepared with reference to a likelihood of occurrence 
assessment, mainly based on habitat suitability as 

Appendix C of this 
RtS 
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BAM. 19 flora species and 7 fauna species (full list in 
Appendix A) predicted by the BAM Calculator and listed in 
the applicantôs BDAR have not been surveyed or assessed 
in accordance with the BAM. While a likelihood of 
occurrence assessment has been provided to justify their 
exclusion, this assessment is not one of the permissible 
methods provided for by the BAM. 

Request: 

Candidate species credit species must be assessed as 
follows: 

a. Refine where habitat for predicted species occurs on
site and assess whether any species can be excluded
based on the degraded nature of the habitat present.
Where areas of habitat are substantially degraded such
that a species is considered unlikely to occur, this
conclusion will need to be documented with adequate
justification consistent with the species profile and
scientific literature for that species.

b. Survey species that are within a suitable survey period
now.

c. For remaining candidate species:

i. Provide an expert report be prepared (by a listed
expert published by the Department of Planning,
Industry and Environment) to justify excluding the
species, or

ii. Assume presence and re-assess offsetting
obligations.

discussed in section 5 and Appendix D of the BDAR.  An 
amended table has been prepared (Appendix C of this 
RtS) to assess species credit species with consideration of 
any additional relevant items in the Section 6.4 of the BAM. 
Species credit species already assessed for presence and 
offsetting requirements in the BDAR are the only species 
identified as such in the table. All other species were ruled 
out from further assessment as noted in the table.  

3. Assessment of habitat suitability for SAII microbat
species is inconsistent with Councilôs understanding of the
site. Bridges, caves or artificial structures within 200 m of a
riparian zone is a listed habitat constraint (threatened
species data collection and BAM-C) that is applicable to
microbat species predicted to occur. It is our assessment
that the overpasses associated with both spillways are
considered highly likely to provide suitable roosting and
potentially breeding habitat for threatened microbat species

Species polygons have been prepared for Southern Myotis 
and are mapped in the Figure 5-1 of the BDAR (Appendix 
D of the EIS). Southern Myotis is not a SAII species.  
Little Bent-winged Bat and Large Bent-winged Bat are 
species credit species/SAII for breeding habitat only. There 
is no breeding habitat (maternity caves) for these species 
present on the Proposal site as per Appendix D of the 

Figure 5-1 and 
Appendix D of the 
BDAR (Appendix D of 
the EIS) 
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including species credit species: Little Bent-winged Bat, 
Large Bent-winged Bat and Southern Myotis. Breeding 
habitat should be presumed present or targeted searches 
must be undertaken during the breeding period to confirm. 

Request: 

a. In the location of the overpasses associated with both
spillways assume presence of SAII microbat species or
conduct targeted surveys in accordance with
guidelines (during breeding period)

b. Map SAII microbat species habitat and/or locations in
accordance with BAM and update BDAR

c. Update the BDAR to set out the measures that the
proponent intends to take in order to avoid or mitigate
any impacts

d. If permanent/long-term impacts are considered likely,
update the BDAR with consideration of species credit
obligations and the measures that the proponent
intends to take in order to offset indirect impacts to the
breeding habitat for present or assumed present
species.

BDAR. 

4. Port Stephens Comprehensive Koala Plan of
Management (CKPoM) performance criteria is not
assessed. The BDARôs CKPoM Assessment (page 80)
fails to address performance criteria (a)-(h).

Request: 

a. Update BDAR with an assessment against CKPoM
performance criteria.

b. Update BDAR to include offsetting obligations under
CKPoM (any koala feed trees removed by the proposal
must also be offset at the ratios specified in the Port
Stephens Council Technical Specification ï Trees
(page 36)).

A Koala habitat assessment undertaken in accordance with 
Appendix 6: Guidelines for Koala habitat assessment of the 
CKPoM is provided in Section 5.2.1 of the EIS. 
An assessment of the Proposal against the performance 
criteria listed in Appendix 4: Performance criteria for 
development applications of the CKPoM is provided in 
Appendix D of this RtS.  
The only known Koala feed tree in the CKPoM thatôs is in 
the Proposal site is Eucalyptus tereticornis.  BAM plot data 
was extrapolated to determine the approximate tree size 
class and densities of E. tereticornis within the 
development footprint in accordance with tree size classes 
associated with offset requirements in the Port Stephens 
Council Technical Specification ï Trees. The table below 
shows the estimated number of trees to be impacted, offset 
ratios per size class and calculated likely offset 
requirements.  

Section 5.2.1 of the 
EIS 
Appendix D of this 
RtS 
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Tree size 
class 
(dbh) 

Estimate of trees 
within 
development 
footprint 

Offset 
ratio 

Total 
trees for 
offsetting 

PCT 
1590 

PCT 
1600 

PCT 
1619 

<10cm 0 0 0 1:6 0 

10-30 cm 4 7 20 1:8 248 

>30cm 10 40 20 1:10 700 

Total 14 47 40 N/A 948 

As a worst case, the Proposal has the potential to require 
an offset of approximately 948 feed trees, however this 
would be subject to the final alignment (within the Proposal 
site) and surveys as part of detailed design.  
Through detailed design this offset calculation would be 
determined, and in that the alignment is considered to not 
impact on the total Proposal site, is anticipated to be lower 
than the worst-case assessment provided. Regardless, the 
correct offset would be calculated and established as part 
of the Proposal.    

5. Patch size data for each vegetation zone is not
documented in the BDAR. Patch size data is missing for all
vegetation zones.

Request: 

a. Update BDAR with patch size data for each vegetation
zone.

Patch sizes for each vegetation zone are as follows: 

• 1600_Moderate (Karuah Manning) - >100ha

• 1590_Poor (Karuah Manning) - >100ha

• 1590_Moderate (Karuah Manning) - >100ha

• 1590_Road_batter (Karuah Manning) - >100ha

• 1619_Moderate (North Coast) - >100ha

• 1619_Poor (North Coast) - >100ha

• 1619_Planted (North Coast) - >100ha

• 1590_Poor (North Coast) - >100ha
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6. Assessment of PCT 1619 is inconsistent with Councilôs
assessment. This vegetation type requires revisions
particularly in the area of Plot PQ05. It is our assessment
that this area of vegetation most closely aligns to PCT
1598 Forest Red Gum grassy open forest on floodplains of
the lower Hunter, due to the dominance of Eucalyptus
tereticornis and Angophora floribunda and other diagnostic
species including Davesia ulicifolia, Microlaena stipoides,
imperata cylindrical, Pratia purpurascens and Cheilanthes
seiberi.

Request: 

a. Refine vegetation mapping for PCT 1619 and include
PCT 1598 where it occurs near PQ05 and update BAM
Calculator.

b. Provide an assessment of PCT 1598 under the TEC
listing of Hunter Lowland Redgum Forest in the Sydney
Basin and New South Wales North Coast Bioregions.

Some fragmented patches of Hunter Lowland Redgum 
Forest (MU19) overlap the Proposal site. This map unit is 
referenced in the Final Determination for Hunter Lowland 
Redgum Forest. PCT 1598 is not directly associated with 
MU19 of OEH (2010) but is equivalent to MU080 of the 
more recent Greater Hunter Native Vegetation Mapping 
(OEH, 2012). 

The Greater Hunter Native Vegetation Mapping (OEH, 
2012) maps MU072 (PCT 1590) and MU101 (PCT 1619) 
adjoining Rees James Road in the vicinity of the Proposal 
site. The closest area mapped as MU80, equivalent to PCT 
1598, is about 32 kilometres north of the Proposal site near 
Dungog.   

As stated in Section 4.2.3 of the BDAR (Appendix D of the 
EIS), the vegetation mapped as PCT 1619 within and 
adjoining the Proposal site is disturbed regrowth, roadside 
vegetation that is variable and does not clearly correspond 
to any PCT. Given the dominance of Angophora costata 
(Smooth-barked Apple) in the better condition areas of the 
PCT and the mapping of PCT 1619 in these areas in the 
most recent regional vegetation mapping, the vegetation 
was assigned to PCT 1619.   

The area of vegetation south of PQ05 was reinspected in 
June 2020. There is a small stand of trees dominated by 
Eucalyptus tereticornis (Forest Red Gum) and Angophora 
costata in the area, with Corymbia maculata (Spotted 
Gum), Eucalyptus punctata (Grey Gum), Angophora 
floribunda (Rough-barked Apple) and Casuarina glauca 
(Swamp Oak) also present in the canopy. The shrub layer 
is dominated by Pittosporum undulatum (Sweet 
Pittosporum), with Acacia spp abundant in patches, lots of 
young Casuarina glauca and Lantana camara (Lantana) 
occasionally present. The ground layer is dominated by 
exotic grasses, particularly Cenchrus clandestinus (Kikuyu) 
and Hyparrhenia hirta (Coolatai Grass), with some small 
patches of native forbs, ferns and vines. Most of the area 
of this patch that falls within the Proposal site is located 

Section 4.2.3 of the 
BDAR (Appendix D of 
the EIS) 
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within five metres of the edge of Rees James Road and 
has a disturbed ground layer.   

Although some of the characteristic canopy species of PCT 
1598 are dominant within the patch to the south of PQ05, it 
does not clearly fit this PCT. The landform and hydrology in 
the area has been highly modified as a result of the 
construction of the M1 Motorway, including a planted road 
batter, to the east, and Rees James Road and associated 
residential development to the west.  

Following further review of regional mapping and additional 
site inspection, no changes are proposed to the PCT 
mapping. 

7. Mapping scale for native vegetation cover is too coarse
to allow for accurate calculation of biodiversity credits.
BDAR Section 3.1 and Figure 1-2 ñNative vegetation cover
mapping within the 500 m buffer areaò is extremely coarse
and needs to be revised. Vegetation cover directly affects
credit calculations and must be conducted accurately.

Request: 

a. Refine native vegetation cover mapping within the
buffer area to a 1:10,000 scale and include all areas of
native vegetation.

The mapping has been refined and a larger scale version 
is provided in Appendix E of this RtS. The native 
vegetation cover values influence the list of potential 
candidate species generated. The BAM calculator was 
updated with the revised vegetation cover value, however 
no changes to candidate species or credits resulted from 
the update. 

Appendix E of this 
RtS 

8. Groundwater Dependent Ecosystem Impact
Assessment, as required by SEARs, is not provided.

Request: 

a. Provide an assessment of potential impacts to
Groundwater Dependant Ecosystems (GDE) that
assesses the potential impacts of the projectôs
construction and operational activities on GDEs both
within and adjacent to the project footprint.

Information regarding groundwater investigations, including 
existing environment, potential impacts, mitigation 
measures and next steps, is provided in Appendix F of this 
RtS. 
A risk assessment has been prepared that considers the 
likelihood and consequence of potential impacts of the 
Proposal of GDEs (Appendix B of this RtS). 

Appendix B and F of 
this RtS 

Environmental Impact Statement 

1. Mitigation measures for site rehabilitation are not
provided in EIS. The SEARS for Kings Hill Water

Compound sites would be rehabilitated post-construction 
with plantings and weed management proposed. A 
rehabilitation plan would be prepared by a suitably qualified 
ecologist or bush regeneration specialist in consultation 

N/A 
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Infrastructure requires a detailed description of the 
measures to avoid, minimise, mitigate and offset 
biodiversity impacts. 

Request: 

a. Provide details of any proposed rehabilitation for the
compound sites i.e. any proposed planting, weed
controls, monitoring, etc.

with Council and landowners. Details of planting and weed 
management would be determined prior to operation.  

LIST OF SPECIES TO BE ASSESSED 

Revision of species credit species assessment (Section 
5.1.1) is required. Species credit species may only be 
excluded from assessment as candidate species based on 
habitat constraints listed in the BAM-C or the óEcological 
Dataô tab of the Threatened Species Data Collection. 
Species may also be excluded due to known geographical 
limitations, if a site or vegetation zones is substantially 
degraded to the point where a species is unlikely to utilise 
the subject land, or if an expert report states that a species 
is unlike to be present. (Sections 6.4.1.9 ï 6.4.1.18 of the 
BAM). Where species cannot be excluded, assumed 
presence, provision of an expert report or targeted surveys 
are required (Section 6.4.1.21 of the BAM). 

The following threatened flora species credit species (with 
survey times provided) are predicted to occur by the BAM-
C and require further assessment: 

• Acacia bynoeana (all year)

• Angophora inopina (all year)

• Asperula asthenes (Oct ï Dec)

• Callistemon linearifolius (Oct ï Jan)

• Cryptostylis hunteriana (Nov ï Jan)

• Cynanchum elegans (all year)

• Diuris flavescens (mid-Sep to early Oct)

• Diuris praecox (early Aug)

The assessment of species credit species in the BDAR 
was prepared with reference to a likelihood of occurrence 
assessment, mainly based on habitat suitability as 
discussed in section 5 and Appendix D of the BDAR.  An 
amended table has been prepared (Appendix C of this 
RtS) to assess species credit species with consideration of 
any additional relevant items in the Section 6.4 of the BAM. 
Species credit species already assessed for presence and 
offsetting requirements in BDAR are the only species 
identified as such in the table. All other species were ruled 
out from further assessment as noted in the table. 

Appendix C of this 
RtS 
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• Eucalyptus glaucina (all year)

• Eucalyptus parramattensis subsp. decadens (all year)

• Grevillea guthrieana (all year)

• Grevillea parviflora subsp. parviflora (Aug ï Nov)

• Melaleuca groveana (all year)

• Pomaderris queenslandica (all year)

• Pterostylis chaetophora (Sep ï Nov)

• Rhizanthella slateri (Sep ï Nov)

• Rutidosis heterogama (all year)

• Tetratheca juncea (Sep ï Oct)

• Thesium australe (Nov ï Feb)

The following fauna species are predicted by the BAM-C to 
occur by the BAM-C and require further assessment: 

• Green and Golden Bell Frog

• Little Bent-winged Bat (breeding) ï as a result of
indirect impacts to breeding habitats in spillway
culverts

• Large Bent-winged Bat (breeding) ï as a result of
indirect impacts to breeding habitats

• Southern Myotis in spillway culverts

• Koala (breeding)

• Grey-headed Flying-Fox (breeding) ï as a result of
indirect impacts to breeding habitats at Ross
Wallbridge Reserve

• Red-backed Button-quail
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4.2 Hunter Water Corporation 
A formal submission comprising a letter (dated 16 April 2020) was received from HWC. Comments have been responded to in Table 4-2. 
Table 4-2 Response to Government Agency submission ï Hunter Water Corporation 

Aspect Issue Response Reference 

1. Hunter Waterôs Role in Environmental Planning and Assessment

Construction 
compounds 

Section 2.3 of the EIS indicates that the proponent intends to 
locate at least three construction depots on Hunter Waterôs 
land during construction, being Lot 113 / DP 733181, Lot 13 / 
DP 882528 and Lot 4 / DP 241685. We note that no agreement 
has been made to date between the proponent and Hunter 
Water in relation to the infrastructure or its construction. Hunter 
Water has only provided landowner consent for the lodgement 
of the associated EIS. 

Section 2.3 of the EIS identifies five lots owned by HWC that 
would be impacted by the Proposal. Four lots (Lot 1 DP 
1085482, Lot 4 DP 241685, Lot 13 DP882528 and Lot 113 DP 
733181) have been identified as intended locations of 
construction compounds. These sites were determined based 
on various constraints, including:  

• Minimising disruption to existing vegetation

• Avoidance of sensitive fauna locations, such as Hollow
Bearing Trees (HBTs) and the Grey-headed Flying-fox
(GHFF) camp on Adelaide Street

• Avoidance of heritage constraints

• Minimising impacts to sensitive receivers

• Minimising disruptions to traffic movements on surrounding
local and arterial roads

• Availability of space at regular intervals along the alignment

• Ease of access

• Proximity to construction works ï in particular, the existing
infrastructure tie-in works at the existing Water Pumping
Station (WPS) and the existing maintenance hole MH1950,
and the proposed WWPS.

Details of construction compounds were included in the 
consultation letter dated 25 July 2019 provided for HWC 
comment (Appendix G of this RtS). This letter also noted that 
the alignment of the water and wastewater infrastructure has 
previously been agreed upon in principle. 

Section 2.3 of the EIS 
Appendix G of this RtS 
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It is noted that landownerôs consent has only been provided for 
the lodgement of the EIS, and it is acknowledged that further 
consent from HWC would be required prior to construction of 
the Proposal.  

Further discussion in relation to the Proposal has been 
undertaken with HWC on the 22 June 2020. Although this 
specific aspect was not discussed it was determined that HWC 
would review the design (including the alignment within the 
proposal site) of the Proposal prior to construction being 
undertaken. 

Wastewater 
servicing strategies 

Servicing strategies for water and wastewater have been 
prepared by the proponent in consultation with Hunter Water, 
as identified in the EIS. It is noted, however, that the 
Wastewater Servicing Strategy validity period has expired, and, 
therefore, needs to be reviewed, updated and reissued. These 
strategies were prepared at a high level to identify the lead-in / 
lead-out infrastructure necessary to serve the URA and will 
need revision to identify the reticulation also required. 

An email received on 16 July 2020 from HWC (Appendix G of 
this RtS) confirmed that the wastewater servicing strategy 
validity period has been extended for the duration of the 
Proposal approval process. 
Further revision of the water and wastewater servicing 
strategies would be undertaken in the coming months to focus 
on development staging, reticulation layouts and lead-in works 
for the Kings Hill URA, and are therefore not required to 
progress the approval of the Proposal.  

Appendix G of this RtS 

Assessment and 
approval 

We note that environmental assessment of new infrastructure 
is typically based on a concept design, which has not yet been 
prepared for the proposed infrastructure. The preliminary water 
and sewer designs described in the EIS will, therefore, require 
refinement and detailed assessment by Hunter Water before 
approval can be granted for any construction works to 
commence under the proposed deed of agreement. 
As such, as assessment is typically undertaken outside of 
Councilôs development assessment and approval processes, 
we would like to discuss the details of the approval process 
further with Council prior to determination of the Development 
Application. From initial discussions with Council on this aspect 
of the project, we anticipate that issues around these details 
may be resolved by including conditions in the consent that 
require Hunter Water concurrence with design plans prior to 
issuing a Construction Certificate. 

The EIS is based on the concept design, as is consistent with a 
Part 4 approval. It is understood and acknowledged that 
detailed design would be required prior to construction of the 
Proposal. Detailed design would be undertaken in accordance 
with HWC specifications (as outlined in Appendix H of this RtS) 
and in consultation with HWC. A consistency review would be 
undertaken at this time to ensure environmental impacts 
identified within the EIS are consistent with that presented by 
the detailed design.  

The mitigation measures for the Proposal, have been updated 
to recognise the need for further HWC consultation on design 
and environmental reviews prior to issue of a Construction 
Certificate (as outlined in Section 6 of this RtS).  

Section 6 of this RtS 
Appendix H of this RtS 
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2. Environmental Impact Statement

General Generally, it is considered that the information provided in the 
EIS is not sufficiently detailed to enable a proper assessment of 
the environmental impacts of the proposal at this stage. 
Fundamental information relating to the proposal is missing 
from the description of the works and the impact assessment in 
the EIS and supporting documentation. Given this lack of detail, 
the comments provided are general in nature and more 
detailed assessment will be undertaken when the necessary 
information is provided. 

The EIS is based on the concept design as is consistent with a 
Part 4 approval. It is understood and acknowledged that 
detailed design would be required prior to construction of the 
Proposal, and would be informed by further environmental 
investigations (including heritage and groundwater, as 
required). HWC would be involved in this detailed design 
process. A consistency review would be undertaken at this time 
to ensure environmental impacts identified within the EIS are 
consistent with that presented by the detailed design. 

The mitigation measures for the Proposal, have been updated 
to recognise the need for further HWC consultation on design 
and environmental reviews prior to issue of a Construction 
Certificate (as outlined in Section 6 of this RtS).  

Section 6 of this RtS 

Design and 
construction 

Pipe sizes for the water main and sewer rising main are not 
provided in the EIS. Pipe diameter affects the trench width, 
which in turn affects factors such as the total ground 
disturbance for the project and the volumes of waste 
generated. The basis for the disturbance width adopted in the 
EIS has not been explained adequately. 

The proposed water main would be 150-300mm in diameter 
and the proposed sewer rising main would be 150-600mm in 
diameter. The anticipated pipe sizes are shown on Drawing No. 
C3.06 of Appendix K of the EIS. Trench width was determined 
with consideration of these diameters. 
Notwithstanding this, these pipe sizes (and the associated 
trench width) may be altered during detailed design to ensure 
that the infrastructure provided is suitable to service the Kings 
Hill URA. Further, the Proposal site has been prepared with a 
wider corridor to allow for flexibility in the sizing and alignment 
of the pipes to minimise environmental impacts and maximise 
efficiency of performance.  
Further, Section 4.3.4 of the EIS identifies that the Proposal 
would require excavation of approximately 78,000 cubic metres 
of material and topsoil during trenching and underboring. A 
preliminary Cut and Fill Plan has been provided within 
Appendix K of the EIS. Where practical (and subject to 
contamination testing) this excavated material would be 
reused. Ultimately, any spoil or contaminated material 
encountered would be adequately managed in accordance with 
the CEMP to be prepared for the Proposal, prior to construction 
(as outlined in Section 11 of the EIS, and Section 6 of this RtS).  

Sections 4.3.4 and 11 
of the EIS 
Appendix K of the EIS 
Section 6 of this RtS 
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Excavation depths are not clearly stated in the EIS. Excavation 
depths affect the trench width, as benching and/or shoring may 
be required for very deep excavations. The disturbance width 
could be significantly greater than that assessed in the EIS, 
depending on the depth of excavation and the construction 
methodologies adopted. 

Approximate trench widths are provided in Section 4.2 of the 
EIS. The Preliminary Cut and Fill Plan (Appendix K of the EIS) 
shows proposed depths of pipes and typical single and shared 
trench alignments. Pipes would be located in a shared trench 
wherever possible whilst complying with the minimum 
clearances between pipes and other underground services as 
provided in Table 5.5 of the Water Supply Code of Australia 
Version 3.1 (WSA 03-2011). Should it be determined during 
detailed design that shared trenching would be non-compliant 
or cause additional impacts on existing infrastructure, single 
trenching would be required. The final extents of excavation 
would be based on site conditions and detailed design. A 
consistency review would be undertaken at this time to ensure 
environmental impacts identified within the EIS are consistent 
with that presented by the detailed design. 

Section 4.2 of the EIS 
Appendix K of the EIS 

The WWPS capacity is not stated within the EIS. The capacity 
of the WWPS has significant bearing on the potential impacts 
from the pump station, including footprint, depth of excavation, 
size of wet well, noise and odours. 

The capacity of the WWPS would be determined at detailed 
design. Sufficient space has been allowed for at the northern 
end of the Proposal site to accommodate a WWPS. The wet 
well would be sized appropriately based on the sensitivity of the 
surrounding environment (e.g. minimum 8 hours storage 
capacity, as requested by HWC). Potential operations odour 
and noise impacts have been assessed in Section 7.7 and 7.8 
of the EIS, and Appendix M and N of the EIS, respectively.  
Detailed design would be undertaken in accordance with HWC 
specifications (as outlined in Appendix H of this RtS) and in 
consultation with HWC. A consistency review would be 
undertaken at this time to ensure environmental impacts 
identified within the EIS are consistent with that presented by 
the detailed design. 

Sections 7.7 and 7.8 of 
the EIS 
Appendix M and N of 
the EIS 
Appendix H of this RtS 

Insufficient information is provided in the EIS in relation to the 
proposed location of the WWPS. The only information provided 
is that the WWPS will be located within an identified parcel of 
land. There is insufficient information provided to determine the 
effects on sensitive receivers due to construction and operation 
of the WWPS. 

The EIS is based on the concept design, as is consistent with 
the requirements of a Part 4 approval. It is understood and 
acknowledged that detailed design would be required prior to 
construction of the Proposal. Notwithstanding this, the impact 
of the WWPS on sensitive receivers would not change based 
on its final location within the identified area. The only sensitive 
receiver in the vicinity of the proposed WWPS, RDA, has been 
considered in the impact assessment.  Detailed design would 
be undertaken in accordance with HWC specifications (as 

Appendix H of this RtS 
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outlined in Appendix H of this RtS) and in consultation with 
HWC. A consistency review would be undertaken at this time to 
ensure environmental impacts identified within the EIS are 
consistent with that presented by the detailed design. Further 
measures to reduce potential noise and odour impacts would 
be investigated during detailed design, as required. 

The location of fittings such as vents and scours along the 
pipelines have not been included in the EIS. These fittings have 
the potential to negatively affect Hunter Waterôs customers in 
terms of ongoing visual and odour impacts, and these impacts 
require assessment. 

Section 4.2.1 of the EIS identified that vent stacks would be 
located at high points along the alignment as required. The 
high points, as well as potential scour locations (i.e. low points), 
are identified  on the Preliminary Engineering Design Plans 
(Appendix B of the EIS). Two stacks are confirmed ï an 
existing stack located at MH1950, and a proposed stack to be 
located at the WWPS.  
Vent stacks and scours would be designed and constructed in 
accordance with HWC standard technical specifications 
(Appendix H of this RtS) which would include provision of odour 
control mechanisms as required.  
The requirement of an additional 1-2 stacks, and their location 
would be determined at detailed design. A consistency review 
would be undertaken at this time to ensure environmental 
impacts identified within the EIS are consistent with that 
presented by the detailed design. 

Section 4.2.1 of the EIS 
Appendix B of the EIS 
Appendix H of this RtS 

Figures The figures included in the EIS are not of sufficient scale or 
clarity to illustrate the proposal. The WWPS should be included 
on all relevant figures. 

The figures provided in Appendix I of this RtS display all 
features and constraints of the Proposal with clarity. 

Appendix I of this RtS 

Biodiversity Failure modes analysis should also be undertaken to assess 
the possible ramifications of discharge to the Coastal Wetland 
in the event of failure of either the proposed trunk water or 
sewer mains during their operation. 

The pipes would be designed and constructed in accordance 
with HWC standard technical specifications (Appendix H of this 
RtS) and in consultation with HWC engineers, therefore the risk 
of pipe failure would be very low. Notwithstanding this, should 
there be a pipe failure during operation (i.e. sewage or 
chlorinated water entering the environment), it is difficult to 
quantify given the variability of potential magnitude of failure. A 
risk assessment has been prepared that considers the 
likelihood and consequence of potential impacts of the 
Proposal, including potential impacts of the sewage and 
chlorinated water in the event of failure during operation 
(Appendix B of this RtS).  

Appendix B and H of 
this RtS 
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Insufficient detail has been provided on the proposed works to 
be undertaken at the existing Water Pumping Station (WPS) 
site. The impacts from these works cannot, therefore, be 
adequately assessed. 

As described in Section 4.2.2 of the EIS, construction of this 
water infrastructure would include adjustment to pump set 
points and minor modifications to surrounding pipework at the 
existing water pump station at Raymond Terrace. Pipeworks 
would be undertaken within the defined Proposal site as part of 
other trenching works. Further information regarding works 
required would be clarified as part of detailed design. This 
would be undertaken in accordance with HWC specifications 
(as outlined in Appendix H of this RtS) and in consultation with 
HWC. A consistency review would be undertaken at this time to 
ensure environmental impacts identified within the EIS are 
consistent with that presented by the detailed design. 

Section 4.2.2 of the EIS 
Appendix H of this RtS 

Network capacity There is no information provided on the current annual 
discharge from the Raymond Terrace Wastewater Treatment 
Works (WWTW). There is also insufficient evidence presented 
that the proposal will not result in exceedances of the 
Environment Protection Licence for the WWTW. The EIS does 
not state the basis for the proposed annual discharge from the 
new WWPS. 

The capacity of Raymond Terrace WWTW is detailed in the 
Wastewater Servicing Strategy. 

During a meeting on 15 November 2017, HWC confirmed that 
the Kings Hill Development was included in HWC growth 
mapping and that upgrades to Raymond Terrace WWTW 
would be undertaken by HWC to reflect the development 
demand (as recorded in the meeting minutes in Appendix G of 
this RtS). 
An email received on 16 July 2020 from HWC (Appendix G of 
this RtS) confirmed that the wastewater servicing strategy 
validity period has been extended for the duration of the 
Proposal approval process. 
Further revision of the water and wastewater servicing 
strategies would be undertaken in the coming months to focus 
on development staging, reticulation layouts and lead-in works 
for the Kings Hill URA, and are therefore not required to 
progress the approval of the Proposal.  

Appendix G of this RtS 

Groundwater and 
hydrology 

The EIS does not provide sufficient detail on hydrogeology. 
Groundwater has the potential to be a significant issue during 
construction of the proposal, and the document does not 
provide sufficient information for an assessment of potential 
impacts to be made. Information needs to be provided in 
relation to the depth of groundwater recorded in the vicinity of 
the proposal compared to proposed excavation depths to 
provide an estimate of the extent of dewatering required. 

Information regarding groundwater investigations, including 
existing environment, potential impacts, mitigation measures 
and next steps, is provided in Appendix F of this RtS. 

Appendix F of this RtS 
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2.1. Aboriginal Cultural Heritage Assessment 

Aboriginal heritage It is not clear at this point whether an Aboriginal Heritage 
Impact Permit (AHIP) is required for the proposed 
infrastructure. 
The impacts to Aboriginal cultural heritage cannot be quantified 
based on the information provided with the development 
application. Therefore, it is not possible to evaluate the 
adequacy or otherwise of the recommendations in the ACHAR, 
and Hunter Water recommends that approval should not be 
granted for the project until this information is provided and 
reviewed. 

As discussed in Section 7.4 of the EIS and the Aboriginal 
Cultural Heritage Assessment Report (ACHAR) (Appendix F of 
the EIS), if impacts to artefacts cannot be avoided an AHIP 
would be required for impact to, or salvage of, any surface 
and/or subsurface artefacts prior to the commencement of 
construction works. 
Test excavations have not been undertaken to date due to the 
sensitivity of the Proposal site and the approval requirements 
for intrusive investigations. As well as this, the alignment has 
not been finalised, therefore allowing flexibility during detailed 
design to avoid environmentally sensitive areas, including 
heritage, where reasonable and feasible.  

Section 7.4 of the EIS 
Appendix F of the EIS 

The ACHAR does not include any mapping of the survey units 
or sites identified. Without such mapping, it is not possible to 
evaluate whether the level of survey effort was adequate nor is 
it possible to understand the extent of the identified sites. 
Mapping of the site boundaries is provided in the EIS but must 
be included in the ACHAR. 

Mapping of survey units and sites identified is provided in 
Appendix C of the ACHAR (Appendix F of the EIS).  
Archaeological survey was undertaken across the Proposal 
site, with a description of each survey unit provided in Section 
4.10 of the ACHAR (Appendix F of the EIS). 
Mapping of the identified sites, KHW01 PAD and KHW02 PAD, 
is provided in the ACHAR and Section 7.4.1 of the EIS, 
however the mapping was redacted from the public version as 
is considered best practice when publicly exhibiting documents 
with sensitive Aboriginal heritage information. 
This mapping has been provided separately to HWC via email 
on 20 July 2020.  

Appendix F of the EIS 
Section 7.4.1 of the EIS 

The identified sites include an assessment that they are areas 
of Potential Archaeological Deposit. It is, however, unclear how 
these areas have specifically been defined. In addition, there is 
no evaluation of the archaeological potential of the Project Area 
outside the site boundaries. The ACHAR, therefore, does not 
clearly outline the basis upon which works may proceed in the 
portions of the Project Area outside the boundaries of the 
identified sites without requiring further assessment. 

Section 7.4.1 of the EIS Section 4.8 of the ACHAR (Appendix F 
of the EIS) defines the PADs. 
óProject areaô is not a term used in the EIS or any supporting 
specialist reports, therefore it is assumed HWC are referring to 
the Proposal site. Areas of archaeological potential and 
identified Aboriginal objects were identified and recorded during 
the survey. No other Aboriginal objects or areas of 
archaeological potential were identified within the remainder of 
the Proposal site. An assessment of archaeological potential 
outside of the Proposal site has not been included as this is out 
of scope for this assessment and would not be subject to 

Section 7.4.1 of the EIS 
Appendix F of the EIS 
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potential impacts from the Proposal, therefore is not required 
(i.e. works for the Proposal would be limited to the Proposal 
site). 

The two identified sites are an artefact scatter with associated 
area of Potential Archaeological Deposit and a Potential 
Archaeological Deposit with no surface expression. There is 
inadequate information within the ACHAR to characterise the 
extent and nature of the potential sub-surface expression of 
these sites. While it is noted that test excavation under the 
Code of Practice will be undertaken if the sites will be affected 
by the works, the fact that this test excavation has not yet 
occurred means that the level of potential harm from the 
Project cannot be clearly evaluated. 

Test excavations have not been undertaken to date due to the 
sensitivity of the Proposal site and the approval requirements 
for intrusive investigations. As well as this, the alignment (within 
the Proposal site) has not been finalised, therefore allowing 
flexibility during detailed design to avoid environmentally 
sensitive areas, including heritage, where reasonable and 
feasible.  
Impacts arising from the Proposal are provided in Section 7.4.2 
of the EIS and Section 7.3 of the ACHAR (Appendix F of the 
EIS). Mitigation measures to ensure that, where there would be 
impacts on Aboriginal heritage, are provided within Section 6 of 
this RtS.  

Section 7.4.2 of the EIS 
Appendix F of the EIS 
Section 6 of this RtS 

The lack of detailed design for the works introduces a 
substantial level of uncertainty to the approval. Based on the 
information provided in the ACHAR, the level of harm to 
Aboriginal objects could range from no apparent harm (noting 
the comment about inadequacy of evaluation of archaeological 
potential of the Project Area as a whole) to impacts within sites 
with intact sub-surface deposits (which can only be known once 
test excavation is completed). The impacts to Aboriginal 
heritage cannot, therefore, be quantified at this time, and it is 
not possible to evaluate the adequacy or otherwise of the 
recommendations. Hunter Water cannot assess whether 
approval can be granted for the project until this information is 
available. 

The impact assessment provided has considered a worst case 
scenario with mitigation measures tailored to this approach (as 
outlined in Section 11 of the EIS, and Section 6 of this RtS).   
The EIS and ACHAR have provided an assessment that covers 
various potential outcomes of detailed design, thereby allowing 
flexibility in design and the ability to avoid impacts to 
environmentally sensitive areas, including Aboriginal heritage, 
whilst still adequately assessing all potential impacts.  

A consistency review would be undertaken at the detailed 
design stage to ensure environmental impacts identified within 
the EIS are consistent with that presented by the detailed 
design. 

Section 11 of the EIS 
Section 6 of this RtS  

In the main text of the EIS, p146, paragraph 2, final sentence 
identifies that 'Area A' is part of the proposal site but was not 
surveyed during the assessment. This is an issue that should 
have been addressed prior to finalisation of the EIS. The 
mitigation measures in Section 7.4.3 imply that subsurface 
impacts will be required within site KHW02 and Area A (and 
may be required in KHW01 if impacts cannot be avoided). This 
is more specific than the ACHAR. If it is known that impacts will 
be required within KHW02, test excavations should be 

Area A was identified post-survey as a site that could be 
utilised if the alignment is altered during detailed design to 
minimise impact on potential European heritage artefacts 
should they be identified in archaeological investigations 
relevant to Kings House Complex. A conservative approach 
has been taken in the assessment and assumed that the same 
level of potential significance for Area A as the adjacent 
identified PAD. Should it be determined at detailed design that 

N/A 
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conducted as soon as possible to address the issues regarding 
the inadequate characterisation of the site. 

Area A would be impacted, it would be subject to test 
excavations as described above. 

2.2. Biodiversity, hydrology and water quality 

Biodiversity, 
hydrology and water 
quality 

Further detail is required regarding the potential impacts of the 
proposed development on biodiversity, including impacts to 
Irrawang Swamp and Groundwater Dependent Ecosystems. 

Detailed groundwater investigations in the vicinity of Irrawang 
Swamp, where GDEs are primarily located, have not been 
progressed to date due to the sensitivity of the adjoining area 
and the approval requirements for intrusive investigations.  
Information regarding groundwater investigations, including 
existing environment, potential impacts, mitigation measures 
and next steps, is provided in Appendix F of this RtS. 
A risk assessment has been prepared that considers the 
likelihood and consequence of potential impacts of the 
Proposal, including potential impacts on GDEs and Irrawang 
Swamp (Appendix B of this RtS).  

Appendix B and F of 
this RtS 

Further detail and assessment is also needed regarding 
potential impacts on hydrology and water quality, particularly 
those that relate to dewatering during construction and sewer 
discharges during operation of the Wastewater Pumping 
Station. 

A risk assessment has been prepared that considers the 
likelihood and consequence of potential impacts of the 
Proposal, including potential impacts of dewatering during 
construction and discharges during operation (Appendix B of 
this RtS). 

Appendix B of this RtS 

4.2.1 ï wastewater infrastructure ï Where would the flow relief 
structure be located? Will there be a directed overflow path? It 
is important that raw sewage is not directed to overflow into 
sensitive environments such as Irrawang Swamp or the 
wetland within Ross Wallbridge Reserve. 

Any concentrated sewer overflow from the pumping station 
would be controlled by being directed through the overflow 
relief structure to the second order stream (referred to as Kings 
Hill URA watercourse in the EIS) that lies east of the RDA site, 
which ultimately drains into Irrawang Swamp. A risk 
assessment has been prepared that considers the likelihood 
and consequence of potential impacts of the Proposal, 
including potential impacts of discharge from the overflow relief 
structure (Appendix B of this RtS). 
The WWPS and overflow relief structure would be designed and 
constructed in accordance with HWC specifications and in 
consultation with HWC. Generally, the design would include:  

• Alarms to notify of potential risk of overflow

• Additional storage capacity of the WWPS wet well (a
minimum of 8 hours storage would be included)

Section 6 of this RtS 
Appendix B of this RtS 
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• Potential bunding of the area immediately downstream of

the overflow relief structure to minimise impact to the
wetland

• Backup generators in case of power outages

HWC procedures for detailed design, including reviews, would 
be followed, and installation and management of the overflow 
relief structure would be undertaken in accordance with HWC 
standards (Section 6 of this RtS). 

Section 7.2.3: 

• Construction activities are mixed up with construction
impacts:

– Alteration of the topography and associated catchment
areas of the Proposal site ï This is an impact, not a
construction activity. The activity is trenching / excavation /
earthworks.

Section 7.2.3 of the EIS discusses the potential impacts 
associated with the Proposal.  
Construction activities that would be responsible for these 
potential activities is provided in Section 4.3 of the EIS. 

Section 4.3 and 7.2.3 of 
the EIS 

– Removal or modification of existing drainage, retention or
diversion structures ï This is an impact, not activity. What
is the activity that will result in the removal or modification
of existing drainage, retention or diversion structure?
Trenching, excavation / earthworks?

– Concentration of surface water flows ï Impact not activity.
What is the activity that will cause the concentration of
surface water flows?
Amend to 'Concentration of surface water flows, potentially
resulting in erosion and downstream sedimentation
impacts, particularly during heavy rainfall'.

– Use of water for construction activities such as dust
suppression, commissioning of the pipelines and
dewatering ï There are 3 different activities at this one dot
point with different impacts. List them as separate dot
points.
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• Need more detail around the risks of dewatering. What
volumes are expected to be dewatered? Is a dewatering
licence required?

A risk assessment has been prepared that considers the 
likelihood and consequence of potential impacts of the 
Proposal, including potential impacts of dewatering during 
construction (Appendix B of this RtS).  
Detailed groundwater investigations in low-lying areas where 
groundwater is anticipated (i.e. in the mapped wetland area) 
have not been progressed to date due to the sensitivity of the 
adjoining area and the approval requirements for intrusive 
investigations.  
Information regarding groundwater investigations, including 
existing environment, potential impacts, mitigation measures 
and next steps, is provided in Appendix F of this RtS. 
As stated in Section 5.3.7 of the EIS, an aquifer interference 
licence would be obtained in accordance with the Water 
Management Act 2000 as relevant. 

Appendix B and F of 
this RtS 
Section 5.3.7 of the EIS 

• Water from commissioning activities is not to be discharged
to directly to waterways or Irrawang Swamp. It is to be
captured, treated and released only once water quality
requirements are met.

Section 4.3.8 of the EIS discusses the commissioning of 
assets. It is stated that HWC protocols would be followed when 
undertaking commissioning activities, including discharge of 
water. 
HWC Procedure EP0112 ï Dechlorination of discharge water 
describes the steps required for release of water to the 
environment following works on the potable water network, 
including flow rates, typical chemical ranges and location of 
discharge. This procedure will be followed during 
commissioning of the Proposal. 

Section 4.3.8 of the EIS 

• The risks haven't been fully identified and assessed. The
construction activities producing the risks have been
identified, along with the locations at which the risks where
the risks would be greatest, but the risks themselves haven't
been identified. For example, what is the impact of
discharging chlorinated water used in commissioning to the
environment?

Section 7.2.3 of the EIS discusses the potential impacts 
associated with the Proposal.  
Construction activities that would be responsible for these 
potential activities is provided in Section 4.3 of the EIS. 
A risk assessment has been prepared that considers the 
likelihood and consequence of potential impacts of the 
Proposal (Appendix B of this RtS). 
With regard to the example given (discharge during 
commissioning of the pipeline), chlorinated water would not be 
released directly into the environment during commissioning. 
Section 4.3.8 of the EIS discusses the commissioning of 

Section 4.3 and 7.2.3 of 
the EIS 
Appendix B of This RtS 



Kings Hill Water and Wastewater Infrastructure 

37 

Aspect Issue Response Reference 
assets. HWC Procedure EP0112 ï Dechlorination of discharge 
water describes the steps required for release of water to the 
environment following works on the potable water network. This 
procedure would be followed during commissioning. 

• It is not just the footprint of the WWPS that will impact water
quality / quantity on the downstream environment, but all the
construction activities such as dewatering, commissioning of
the pipeline, trenching, etc. Need to properly assess all the
potential water and hydrology impacts, particularly those that
relate to dewatering. The risks of these activities haven't
been identified. For example, what are the risks posed to
groundwater by dewatering?

Construction activities are identified in Section 4.3 of the EIS. 
These activities have been considered throughout the impact 
assessment. 

Detailed groundwater investigations have not been progressed 
to date due to the sensitivity of the adjoining area and the 
approval requirements for intrusive investigations. Information 
regarding groundwater investigations, including existing 
environment, potential impacts, mitigation measures and next 
steps, is provided in Appendix F of this RtS. As stated in 
Section 5.3.7 of the EIS, an aquifer interference licence would 
be obtained in accordance with the Water Management Act 
2000 as required. 
Additionally, a risk assessment has been prepared that 
considers the likelihood and consequence of potential impacts 
of the Proposal, including potential water and hydrology 
impacts (Appendix F of this RtS). 
With regard to commissioning of the pipeline, chlorinated water 
would not be released directly into the environment during 
commissioning. Section 4.3.8 of the EIS discusses the 
commissioning of assets. HWC Procedure EP0112 ï 
Dechlorination of discharge water describes the steps required 
for release of water to the environment following works on the 
potable water network. This procedure would be followed 
during commissioning. 

Sections 4.3 and 5.3.7 
of the EIS 
Appendix F of this RtS 

• Need to describe the receiving environment affected by
discharge from the overflow relief structure. Will there be an
impact on aquatic habitats, wetlands? Also, need to identify
the release of chlorinated water to the environment, from
scour valves or pipe breaks, as a risk and assess the risk to
the receiving environment. The operation of scour valves
must not result in the release of chlorinated water directly to
waterways or wetlands.

A risk assessment has been prepared that considers the 
likelihood and consequence of potential impacts of the 
Proposal, including potential impacts of the overflow relief 
structure and discharge of chlorinated water in the event of 
failure during operation (Appendix B of this RtS).  

Appendix B of this RtS 
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• "The Proposal is not anticipated to have any significant
operational impacts on water quality and quantity as the
ground surface will be returned to its existing condition with
little aboveground infrastructure present." - This doesn't
address discharge of raw sewage or chlorinated water to the
environment during operation of the pipelines.

A risk assessment has been prepared that considers the 
likelihood and consequence of potential impacts of the 
Proposal, including potential impacts of the sewage and 
chlorinated water in the event of failure during operation 
(Appendix B of this RtS). 

Appendix B of this RtS 

Section 7.2.4 ï The CEMP is to include a scour management 
plan to prevent chlorinated water being released directly to the 
environment during commissioning. 

Chlorinated water would not be released directly into the 
environment during commissioning. Section 4.3.8 of the EIS 
discusses the commissioning of assets. Mitigation measure 2H 
(Section 6 of this RtS) states that commissioning of pipelines 
would be in accordance with HWC standards. Further, 
mitigation measure 3Q clarifies that HWC Procedure EP0112 ï 
Dechlorination of discharge water would be followed. 
HWC Procedure EP0112 ï Dechlorination of discharge water 
describes the steps required for release of water to the 
environment following works on the potable water network, 
including flow rates, typical chemical ranges and location of 
discharge. This procedure would be followed during 
commissioning of the Proposal. 

Section 4.3.8 of the EIS 
Section 6 of this RtS 

Section 7.2.4 "Any concentrated stormwater discharge or 
sewer overflow relief would be directed east" - East to where? 
What watercourse? Where does the watercourse flow to? 
Provide a figure showing the sewer overflow path. 

Any concentrated sewer overflow from the pumping station 
would be controlled by being directed through the overflow 
relief structure to the unnamed creek into the drainage channel 
that lies east of the RDA site, which ultimately drains into 
Irrawang Swamp. A risk assessment has been prepared that 
considers the likelihood and consequence of potential impacts 
of the Proposal, including potential impacts of discharge from 
the overflow relief structure (Appendix B of this RtS). 
The WWPS and overflow relief structure would be designed and 
constructed in accordance with HWC specifications and in 
consultation with HWC. HWC procedures for detailed design, 
would be followed, and installation and management of the 
overflow relief structure would be undertaken in accordance with 
HWC standards. 

Appendix B of this RtS 

EIS needs to fully assess the likely and potential impacts of 
dewatering on GDEs. Need to assess the risk of drawdown of 
groundwater on GDEs within the development site, as well as 
beyond the site boundary, such as within Irrawang Swamp. 

Groundwater drawdown is considered in the risk assessment in 
Appendix B of this RtS. 
Dewatering during construction may result in groundwater 
drawdown, which can result in changes to the soil water regime 

Appendix B of this RtS 
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and water chemistry, and subsequent impacts to vegetation and 
fauna communities. A prolonged period of drawdown can result 
in drying out of wetland ecosystems. Drawdown may also result 
in reductions in groundwater baseflow to connected surface 
water systems. 
During construction, excavation and trenching would be 
undertaken in a manner which limits the amount of inflow into the 
trench at any one time.  
These measures would minimise drawdown in surrounding 
areas and therefore minimise impact to GDEs and amount of 
dewatering required.  
Any groundwater removed during dewatering of the trench 
during construction would be recharged to the groundwater table 
where practicable, and only once water is confirmed to not be 
contaminated.  

Table 9-1 present and future projects: 

ñKings Hill Stormwater Channel/Interchange ï Application 
currently under assessmentò ï Project currently being 
assessed under Part 5 of EP&A Act. There isn't an 'application' 
as such. 

ñKings Hill Stormwater Channel/Interchange - REF expected to 
be on Public Display Q1 2020ò ï Incorrect  

The Kings Hill Channel and Interchange Reviews of 
Environmental Factors (REFs) are currently being assessed 
under Part 5 of the EP&A Act. Public display of the REFs is 
anticipated to be Q4 2020, however these are separate 
proposals which are managed by TfNSW (and therefore not 
within the control of the Applicant of this DA).  

N/A 

Table 9-2 cumulative impacts ï Add the following impacts: 
Alteration of the hydrological regime (wetting / drying cycles) in 
Irrawang Swamp, and Potentially adverse impacts from water 
pollutants (P, N, TSS) 

There is unlikely to be a significant impact on the hydrological 
wetting and drying regime of the Irrawang Swamp as a result of 
concurrent developments. As the Proposal would not contribute 
further to altering the hydrological regime, this has not been 
considered further. 
Potentially adverse impacts from water pollutants has been 
identified as a cumulative impact in Table 9-2 of the EIS. 
Additional impacts could be the result of pipe failure during 
operation. A risk assessment has been prepared that considers 
the likelihood and consequence of potential impacts of the 
Proposal, including potential impacts of the sewage and 
chlorinated water in the event of failure during operation 
(Appendix B of this RtS). 

Table 9-2 of the EIS 
Appendix B of this RtS 
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Table 10-2: Environmental risk assessment: 

The uncertainty around the impacts of dewatering on 
groundwater and GDEs, as well as the impacts of the directed 
sewer overflows doesn't justify a reduced risk category. 

The risks posed to groundwater and GDEs within and outside 
the development footprint need to be fully assessed. 

How will impacts to GDEs from dewatering be controlled? How 
will potential discharge of chlorinated water to the Coastal 
Wetland be controlled during commissioning? 

The uncertainty around GDE impacts doesn't justify a reduced 
risk category. 

A risk assessment has been prepared that considers the 
likelihood and consequence of potential impacts of the 
Proposal on GDEs and Irrawang Swamp (Appendix B of this 
RtS). 
Based on the outcomes of this risk assessment, a reduced risk 
category is justified. 

Appendix B of this RtS 

Biodiversity Development Assessment Report 

Biodiversity 
Development 
Assessment Report 

1.1.1.4 Construction methodology - "Construction in the vicinity 
of Adelaide St between William Bailey St and the Sleepy Hill 
Motor Inn, as well as construction through Newbury Park, 
would occur between March and August only." - Give reason 
for this timing 

As discussed in Section 8.2.3, Section 9 and Appendix E of the 
BDAR (Appendix D of the EIS), restrictions on the timing of 
construction in this area is to avoid indirect impacts to the Grey-
headed Flying-Fox camp located near the Proposal site during 
the breeding season. 

Sections 8.2.3 and 9 
and Appendix E of the 
BDAR (Appendix D of 
the EIS) 

1.4 Legislative context and SEARs - Table 1-1 - What is 
Section 0? 

This is an error. The text should read ñSections 7.1, 9 and 10ò. N/A 

1.4.6 SEPP 44 - Koala Habitat Protection - "an assessment of 
Koala habitat in accordance with SEPP 44 and the CKPoM has 
been undertaken" - Reference the new SEPP Koala Habitat 
Protection 2019 and note the savings provision in relation to 
DAs. 

It is noted that the State Environmental Planning Policy (Koala 
Habitat Protection) 2019 came into force on 1 March 2020. 
This SEPP does not apply to the Proposal as the BDAR was 
submitted prior to this date and the savings provision in Clause 
15 states:  A development application made, but not finally 
determined, before the commencement of this Policy in relation 
to land to which this Policy applies must be determined as if 
this Policy had not commenced. 

N/A 

3.9 AOBVs - "supplied from DPIE via email on 3/10/2019" - 
This is now 6 months old - any update? 

The Swift Parrot important habitat mapping has not been 
finalised by DPIE. 
It should be noted that there is a distinction between Areas of 
Outstanding Biodiversity Value (AOBVs), as defined under Part 
3 of the BC Act, and areas of óimportant habitatô for some 
fauna, which define areas of species credit habitat. There are 
not AOBVs declared for the Swift Parrot.   

N/A 
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4.6 Weeds - "six are declared as Priority Weeds for the Hunter 
region under the Biosecurity Act 2015." - Need to check the 
Hunter Regional Strategic Management Plan for weeds 
declared as Priority Weeds in the Hunter region. There may be 
some weeds listed for the Hunter region that aren't listed as 
State Priority Weeds. 

In addition to the six Priority Weeds identified in Table 4-10 of 
the BDAR (Appendix D of the EIS), three species recorded in 
the Proposal site are listed as óAdditional Species of Concernô 
in the Hunter Regional Strategic Management Plan: 

• Eragrostis curvula (African Lovegrass)

• Cinnamomum camphora (Camphor Laurel)

• Rosa rubiginosa (Sweet Briar)
These species have been included in the updated weed table 
in Appendix J of this RtS. The mitigation measures have been 
updated to manage these additional weeds (outlined in Section 
6 of this RtS).  

Table 4-10 of the 
BDAR (Appendix D of 
the EIS) 
Appendix J of this RtS 

Table 4-10 - Weed species recorded on the site - Add a column 
listing the weed management category for each weed species 
(i.e. prevention, eradication, containment, asset management, 
additional species of concern) as per the Hunter Strategic 
Weed Management 
Plan. 

This column has been added to the updated weed table in 
Appendix J of this RtS. 

Appendix J of this RtS 

Table 4-10 - Weed species recorded on the site - Add a column 
óOutcomes to demonstrate compliance with the GBDô and list 
the measures listed for each species as per the Hunter 
Regional Strategic Weed Management Plan 

This column has been added to the updated weed table in 
Appendix J of this RtS. 

Appendix J of this RtS 

Table 4-10 - African Olive - This is a high Priority weed for the 
Port Stephens control area. Please provide location details so 
that appropriate action may be taken to eradicate. 

African Olive was recorded in PQ05, PQ06 and PQ08: 

• PQ05: located in vegetation adjoining the northern section of
Rees James Road.

• PQ06: in degraded vegetation just south of the Grahamstown
Spillway

• PQ08: in the far north of the Proposal site.

N/A 

4.8 Fauna Habitat - Provide a description of the potential 
microbat roosting habitat associated with Irrawang and 
Grahamstown spillways 

Irrawang and Grahamstown spillways were inspected by 
Arcadis ecologists on 18 June 2020. Microbat habitat was 
identified in both spillways in culvert and bridge joins and mud 
nests but no microbats, nor signs of their occupation were 
visible. Culvert and bridge joins are shown in photos below. 

N/A 
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Joins and mud nests in culvert roof at Irrawang Spillway 

Bridge joins at Grahamstown Spillway 
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4.8 Fauna Habitat - Figure 4-5 - Need to identify roosting 
habitat associated with the Irrawang and Grahamstown 
spillway culverts 

Figure 4-5 of the BDAR (Appendix D of the EIS) identifies the 
location of Irrawang and Grahamstown spillways. These 
spillways were inspected by Arcadis ecologists on 18 June 
2020. Microbat habitat was identified in both spillways in culvert 
and bridge joins but no microbats, nor signs of their occupation 
were visible. 

Figure 4-5 of the BDAR 
(Appendix D of the EIS) 

4.9 Irrawang Swamp - "Irrawang Swamp supports potential 
habitat for at least eight locally threatened fauna species listed 
under the BC Act" - Should this be 'state threatened' rather 
than 'locally' threatened? If they're listed under the BC Act, 
they're threatened in NSW, not just local area. 

Yes, this should read óstate threatenedô rather than ólocally 
threatenedô. 

N/A 

5.2.1 Species Credit Species - "recorded a total of 10 individual 
Koalas (four females and six males) from within the study area 
for the SIS." - Were any of these records within, or in proximity 
to, the development footprint? If not then state this. 

Koala records from the Kings Hill Development Species 
Impacts Statement (RPS 2019) were not located within the 
Proposal site. Several faecal pellets were recorded in proximity 
to the northern end of the development footprint, approximately 
70m at closest point. No records of Koalas within the Proposal 
site were identified within the surveys undertaken for the 
Proposal.  

Kings Hill Development 
Species Impacts 
Statement (RPS 2019) 
Figure 4.79 

5.2.2. Ecosystem credit species - Were searches for Grey-
crowned Babbler nests undertaken? This species is known to 
nest in the vicinity of the project area. 

Nest searches were not conducted, but Grey-crowned Babblers 
were recorded. As these are ecosystem credit species, 
targeted surveys were not prescribed by the BAM.  

Section 5.2.2 of the 
BDAR (Appendix D of 
the EIS) 

6.2 Terrestrial threatened species and communities listed 
under the EPBC Act - "A habitat score of 6 has been 
calculated" - Need to state what a score of 6 means. As per the 
Referral Guidelines, a score greater than or equal to 5 indicates 
habitat critical to the survival of the Koala. See Figure 2 in 
Referral Guidelines. If less than 2 ha of habitat critical to the 
survival of the Koala requires clearing, referral is not 
recommended. If more than 2 ha requires clearing, then an 
assessment of whether the project will adversely affect habitat 
critical to the koala is required, as per Section 7 of the Referral 
Guidelines. 

The scoring and its relation to the referral guidelines is 
demonstrated in the table at the end of the SIC assessment in 
Appendix E of the BDAR (Appendix D of the EIS). 
The BDAR states that 1.5 ha of Koala habitat would be cleared, 
therefore a referral would not be triggered under the referral 
guidelines.   

Appendix E of the 
BDAR (Appendix D of 
the EIS) 

7.1 Measures to avoid and minimise impacts on native 
vegetation and habitat - "The Proposal would not create any 
barriers or hostile gaps requiring structures to allow species 
movements" - What about trenches / excavations? 

Trenching and excavation would be temporary in nature (i.e. 
only during construction periods for each section). This is not a 
permanent impact. As stated in Table 9-1 of the BDAR 
(Appendix D of the EIS), if any pits/trenches are to remain open 

Table 9-1 of the BDAR 
(Appendix D of the EIS) 
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overnight adjacent to native vegetation, they would be securely 
covered, where practicable. Alternatively, fauna ramps (logs or 
wooden planks) would be installed to provide an escape for 
trapped fauna. 

Table 7-2 Project consistency with the principles of the BAM to 
avoid and minimise prescribed biodiversity impacts - "avoid 
clearing non-native vegetation" - Is this meant to be 'avoid 
clearing native vegetation'? 

Table 7-2 of the BDAR (Appendix D of the EIS) relates to 
prescribed impacts only.  
Avoidance and minimisation of impacts on native vegetation 
and habitat is provided in Section 7.1 and Table 7-1 of the 
BDAR. 

Section 7.1, Table 7-1 
and Table 7-2 of the 
BDAR (Appendix D of 
the EIS) 

Table 7-2 - "The majority of the Proposal will be located in 
cleared land and avoid non-native vegetation." - Shouldn't 
native vegetation be avoided as well? 

Avoidance and minimisation of impacts on native vegetation 
and habitat is provided in Section 7.1 and Table 7-1 of the 
BDAR. 

Section 7.1 and Table 
7-1 of the BDAR
(Appendix D of the EIS)

Table 7-2 - "The majority of the Proposal will be located in 
cleared land and avoid non-native vegetation." - Water 
dependent plant communities (GDEs) not addressed. 

GDEs have been assessed in Section 8.9 of the BDAR 
(Appendix D of the EIS).   
A risk assessment has been prepared that considers the 
likelihood and consequence of potential impacts of the 
Proposal, including potential impacts of the Proposal of GDEs 
(Appendix B of this RtS). 

Section 8.9 of the 
BDAR (Appendix D of 
the EIS) 
Appendix B of the RtS 

Table 7-2 - "An alternative method of pipeline installation is 
under boringé..is onerous and expensive" - The use of the 
phrase 'onerous and expensive' is not appropriate to a 
biodiversity assessment. Constructability and costing issues 
are not part of the scope of the biodiversity assessment. 
Selection of the most appropriate construction methods, and 
therefore project costs, should be informed by the 
environmental assessment outcomes. 

Noted. N/A 

Table 7-2 - "The narrow footprint of the trench means impacts 
to non-native vegetation would be minor." - Is this meant to be 
native vegetation? 

Table 7-2 of the BDAR (Appendix D of the EIS) relates to 
prescribed impacts only.  
Avoidance and minimisation of impacts on native vegetation 
and habitat is provided in Section 7.1 and Table 7-1 of the 
BDAR. 

Section 7.1, Table 7-1 
and Table 7-2 of the 
BDAR (Appendix D of 
the EIS) 

Table 7-2 - "Alternative routes considered would have impacts 
on non-native vegetation" - Is this meant to be native 
vegetation? 

Table 7-2 of the BDAR (Appendix D of the EIS) relates to 
prescribed impacts only.  

Section 7.1, Table 7-1 
and Table 7-2 of the 
BDAR (Appendix D of 
the EIS) 
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Avoidance and minimisation of impacts on native vegetation 
and habitat is provided in Section 7.1 and Table 7-1 of the 
BDAR. 

Table 7-2 Design of project elements to minimise interactions 
with threatened and protected species and ecological 
communities - "The Proposal will be largely situated below 
ground and therefore avoid interactions with threatened 
species" - Do HBTs occur in the construction footprint? If so, 
they should be avoided by route design or construction method 
(eg under boring) to avoid removing habitat for threatened 
hollow-dependent fauna such as microbats, Squirrel Glider and 
Brush-tailed Phascogale. 

Hollow-bearing trees within the proposal site are largely 
unsuitable for threatened arboreal mammals. An impact 
assessment of HBT is provided in Section 8.1.2 of the BDAR 
(Appendix D of the EIS). A section of nest boxes and hollow-
bearing trees adjacent to 40 James Rees Road are the only 
trees with the potential to provide habitat for threatened 
arboreal mammals that are within the Proposal site.  
The avoidance of these trees is currently being investigated 
and would be determined during detailed design. As advised by 
Council in email dated 21 July 2020 (Appendix G of this RtS), 
should these trees be impacted, then further documentation is 
to be submitted to Council. It is understood this would be 
addressed through a condition of consent.  

Section 8.1.2 of the 
BDAR (Appendix D of 
the EIS) 
Appendix G of this RtS 

Table 7-2 Design of the project to maintain environmental 
processes critical to the formation and persistence of habitat 
features not associated with native vegetation - "The Proposal 
will be largely situated below ground and therefore avoid 
interactions with threatened species." - This response doesn't 
address the question which is referring to 'environmental 
processes' 

The only habitat features not associated with native vegetation 
that are likely to be impacted by the Proposal are existing 
constructed bridges and culverts, which are not formed through 
environmental processes. 

N/A 

Table 7-2 Design of the project to maintain hydrological 
processes that sustain threatened species and TECs - "Once 
the proposed pipelines have been constructed, disturbed areas 
would be rehabilitated generally to pre-existing condition (with 
the exception of the areas which included native vegetation). 
Given this, existing stormwater runoff quality, volumes and 
peak flows are not expected to be significantly impacted during 
the operational period thereby minimising hydrological impacts 
to adjacent threatened species habitat and TECs in Irrawang 
Swamp." - Hydrological processes include functioning of 
groundwater systems. The project will likely encounter 
groundwater and require dewatering. Need to assess the risk of 

A risk assessment has been prepared that considers the 
likelihood and consequence of potential impacts of the 
Proposal, including potential impacts dewatering, drawdown 
and GDEs (Appendix B of this RtS). 

Appendix B of this RtS 
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dewatering resulting in a drawdown outside the development 
footprint affecting GDEs in Irrawang Swamp. 

Table 7-2 Design of the project to avoid and minimise 
downstream impacts on rivers, wetlands and estuaries by 
control of the quality of water released from the site. - Need to 
consider the impact of commissioning the water pipeline. 
Super-chlorinated water is used to disinfect the pipeline and 
this needs to be captured and treated and not released directly 
to the environment, including Irrawang Swamp. Need to 
address potential impact of sediment-laden water leaving the 
development site during a storm / rain event and being 
conveyed to Irrawang Swamp and/or drainage lines leading to 
the wetland. 

Section 8.6 of the BDAR (Appendix D of the EIS) and Section 
4.3.8 of the EIS discusses the commissioning of assets. It is 
stated that HWC protocols would be followed when undertaking 
commissioning activities, including discharge of water. 
HWC Procedure EP0112 ï Dechlorination of discharge water 
describes the steps required for release of water to the 
environment following works on the potable water network, 
including flow rates, typical chemical ranges and location of 
discharge. It also includes options to discharge to water tankers 
and be taken off site. This procedure would be followed during 
commissioning of the Proposal. 

Section 8.6 of the 
BDAR (Appendix D of 
the EIS) 
Section 4.3.8 of the EIS 

8.1.2 Removal of threatened species habitat - "The removal of 
hollow-bearing trees would impact a range of fauna, largely 
birds and arboreal mammals, including the threatened Brush-
tailed Phascogale and Squirrel Glider." - If HBT removal will 
impact threatened species such as Brush-tailed Phascogale 
and Squirrel Glider, the trees should be under bored. 

Hollow-bearing trees within the development footprint are 
largely unsuitable for threatened arboreal mammals. A section 
of nest boxes and hollow-bearing trees adjacent to 40 James 
Rees Road are the only trees with the potential to provide 
habitat for threatened arboreal mammals that are within the 
development footprint.  
The avoidance of these trees is currently being investigated 
and would be determined during detailed design. As advised by 
Council in email dated 21 July 2020 (Appendix G of this RtS), 
should these trees be impacted, then further documentation is 
to be submitted to Council. It is understood this would be 
addressed through a condition of consent.  

N/A 

8.2 Indirect impacts on native vegetation and habitat - Need to 
assess impact of dewatering on GDEs 

A risk assessment has been prepared that considers the 
likelihood and consequence of potential impacts of the 
Proposal, including potential impacts of dewatering on GDEs 
and potential impact of discharge of sewage and chlorinated 
water (Appendix B of this RtS). 
Section 8.6 of the BDAR (Appendix D of the EIS) and Section 
4.3.8 of the EIS discusses the commissioning of assets. It is 
stated that HWC protocols would be followed when undertaking 
commissioning activities, including discharge of water. 

Appendix B of this RtS 
Section 8.6 of the 
BDAR (Appendix D of 
the EIS) 
Section 4.3.8 of the EIS 

8.2.1. Inadvertent impacts on adjacent native vegetation and 
habitat - Need to address potential impacts on GDEs in 
Irrawang Swamp from dewatering. Also, commissioning of 
water pipeline requires disinfection of pipe with potential risk of 
chlorinated water being released to the environment. 
There is also the risk of chlorinated water being released during 
a water main break and release of raw sewage during a sewer 
main break or WWPS failure/overflow. 
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Table 8-4 Summary of indirect impacts from inadvertent 
impacts on adjacent native vegetation and habitat - 
"Inadvertent impacts adjacent native vegetation could include 
accidental over- clearing. - Also, impacts to GDEs through 
dewatering 

HWC Procedure EP0112 ï Dechlorination of discharge water 
describes the steps required for release of water to the 
environment following works on the potable water network, 
including flow rates, typical chemical ranges and location of 
discharge. It also includes options to discharge to water tankers 
and be taken off site. This procedure would be followed during 
commissioning of the Proposal. Table 8-4 Summary of indirect impacts from inadvertent 

impacts on adjacent native vegetation and habitat - 
"Inadvertent impacts are likely to be minor and contained to the 
edge of development site" - Not necessarily, particularly if there 
are impacts to groundwater and GDEs 

Table 8-8 Prescribed biodiversity impacts specified by the 
Biodiversity Assessment Method - "No other human made 
structures to be impacted are likely to be inhabited by 
threatened species or TECs." - What about construction 
activities adjacent to Irrawang Spillway where Myotis was 
recorded? 

Irrawang and Grahamstown spillways were inspected by 
Arcadis ecologists on 18 June 2020. Microbat habitat was 
identified in both spillways in culvert and bridge joins but no 
microbats, nor signs of their occupation were visible.  
An aerial crossing is the preferred crossing method for 
Irrawang Spillway. The pipelines would be attached to existing 
above-ground spillway infrastructure (to be refined during 
detailed design). HWC indicated, in our meeting on 7 July 
2020, that this approach and underboring could be considered 
with a preferred option being finalised during detailed design.  
Underboring is proposed at Grahamstown spillway. The exact 
location of the underboring is yet to be determined, however 
entry pits would be located at a distance from the bridge and 
not directly adjacent to it.    
If any microbats were inhabiting the culvert or bridge during the 
works, they would be subject to indirect noise and vibration 
impacts and human and plant/vehicle traffic. Given the culvert 
and bridge are directly below the Pacific Highway, any species 
inhabiting them would be tolerant of high noise and vibration 
levels.  
A pre-construction check of the bridge and culvert would be 
undertaken for the presence of microbats. In the event they are 
found, a stop works procedure would be implemented in the 
vicinity of the bridge or culvert, DPIE would be contacted and 
management and or avoidance measures would be 
determined. This has been included as mitigation measure 3G 
in Section 6 of this RtS.  

Section 6 of this RtS 
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Table 8-8 - "impacts to water quality and hydrological 
processes are anticipated to be minor or negligible and 
localised" - Need to address impact of dewatering on GDEs in 
Irrawang Swamp? 

A risk assessment has been prepared that considers the 
likelihood and consequence of potential impacts of the 
Proposal, including potential impacts of dewatering on GDEs 
and potential impact of discharge of sewage and chlorinated 
water (Appendix B of this RtS). 

Appendix B of this RtS 

8.9 Groundwater dependent ecosystems - "Groundwater may 
be intercepted during construction or contaminated from 
wastewater leakage along the pipeline during operation. The 
nature and duration of impacts of either scenario are unknown 
and potential GDEs near the development site may be 
impacted." - This section is an inadequate assessment of the 
potential risks to GDEs within and adjacent to the development 
site. 

Table 8-11 Past, present and future projects - Need to add the 
following operational impacts relating to Kings Hill stormwater 
channel: Changes to the wetting / drying regime with Irrawang 
Swamp; and Potential impacts on the water quality within 
Irrawang Swamp. 
During construction of the channel there is the risk of silt-laden 
water being conveyed to the wetland. 

The predicted increases in dry season flows as a result of the 
proposed stormwater channel are considered to be within the 
range of tolerance for most vegetation communities. Increased 
peak flows were not considered likely to be a significant threat 
to vegetation, given these are predicted to coincide with 
existing seasonal inundation and saturation of soils. 
Consequently, impacts to TECs and threatened flora species 
within Irrawang Swamp as a result of flow changes are 
considered unlikely (Kings Hill Stormwater Channel Biodiversity 
Assessment, Arcadis 2019).  

MUSIC modelling undertaken for the proposed subdivision 
(Northrop 2016) predicted that the discharged stormwater (i.e. 
water entering the proposed stormwater channel) would 
achieve the water quality targets prescribed by the DCP.  

Kings Hill Stormwater 
Channel Biodiversity 
Assessment, Arcadis 
2019 

Table 9 Mitigation of Impacts - "Pre-clearance surveys would 
be undertaken to identify any breeding or nesting activities by 
native fauna in hollow-bearing trees and native" - Expand this 
measure to include the following: 
Include a pre-clearance procedure in the CEMP and implement 
it prior to clearing vegetation, as follows: 

• Determine and mark exclusion zones (identified EECs and
threatened species habitat).

Mitigation measures reviewed, accepted and included in 
Section 6 of this RtS with following amendments in italics and 
underlines: 

• Prior to commencement of clearing, a Fauna Ecologist is to
conduct a pre-clearance survey (including spotlighting and
stagwatching) of the hollow-bearing trees within the
construction corridor to ascertain whether hollows are being
used by hollow- dependent fauna such as possums, gliders,
microbats and forest owls.

Section 6 of this RtS 
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• Prior to commencement of clearing, a Fauna Ecologist is to
conduct a pre-clearance survey (including spotlighting and
stagwatching) of the construction corridor to ascertain
whether hollows are being used by hollow- dependent fauna
such as possums, gliders, microbats and forest owls.

• Prior to commencement of tree removal works, ensure that
suitable equipment is readily available for handling injured or
young fauna, i.e. gloves, handling bag (e.g. pillow case), box.

• The pre-clearance survey is to also include a diurnal
inspection of tree hollows to determine whether any are
being utilized by native bees. Where hollows are found to be
utilised by native bees, the hollow is to be relocated to a
reserve at least 10 km from the proposed works site to
prevent the species returning to the site.

• Immediately prior to tree-felling check the canopy of each
tree to ensure no nests or roosting fauna are present.

• If roosting fauna are detected, the tree is to be left until the
animal has relocated of its own accord (generally within 24 to
48 hours).
If a nest with dependent young is detected, contact Native
Animal Trust Fund / Hunter Wildlife Rescue on 0418 628 483
to arrange for the nestlings to be taken into care.

• A nominated site staff member is to act as a Koala spotter to
check the canopy of all trees requiring removal to ensure no
Koalas are present. If a Koala is present, the following steps
are to be undertaken:

– If a Koala is found within a tree that requires removal /
lopping, notify the Project Ecologist / Environmental
Management Representative and follow the following
procedure:

– Observe the Koala to ascertain whether it is showing signs
of Chlamydia i.e. wet bottom, red weepy eyes /
conjunctivitis.

– If Koala is showing signs of Chlamydia, contact Port
Stephens Koala on 1800 775 625 or 1800 PS Koalas to
arrange for the animal to be taken into care.

• Prior to commencement of tree removal works, ensure that
suitable equipment is readily available for handling injured or
young fauna, i.e. gloves, handling bag (e.g. pillow case), box.
Fauna are only to be handled by an experience ecologist or
wildlife handler.
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– If Koala is not showing signs of Chlamydia, leave tree for
24 to 48 hrs to allow the animal to move on.

– If the Koala has not moved on after 48 hrs, consult with the
Project Ecologist / Environmental Management
Representative for further advice.

– Locate nearby habitat suitable for the release of fauna that
may be encountered during the pre-clearing process or
habitat removal.

Table 9 Mitigation of Impacts - Add the following measures to 
the table: 

• Restrict movement of vehicles and machinery to designated
access roads and tracks, to prevent damage to vegetation
outside the construction corridor and to minimise the risk of
weed spread

• Priority weeds within the disturbance footprint are to be
removed, placed in a sealed bag or container and disposed
of at a waste management facility licenced to accept green
waste.

• Regular inspections of the disturbance footprint are to be
undertaken to identify and treat weeds.

• Pre-start check of catch-points for weed seeds / propagules
(such as trays, grills, tyres, etc.) on vehicles / machinery /
equipment is to be undertaken each day and all weed
material removed, placed in a sealed bag or container and
disposed of at a waste management facility licenced to
accept green waste.

Mitigation measures reviewed, accepted and included in Section 
6 of this RtS with following amendments in italics and underlines: 

• Priority weeds within the disturbance footprint are to be
removed in accordance with the control measures
prescribed in the weed profile for each species on the NSW
WeedWise website (https://weeds.dpi.nsw.gov.au/)

Section 6 of this RtS 

Table 9 Mitigation of Impacts - "Vehicles, equipment, materials 
and footwear are to be clean on entry (free of soil, mud and/or 
seeds) to minimise the introduction or spread of Phytophthora 
cinnamomi." - Amend to:  

• Vehicles, equipment, materials and footwear are to be clean
(free of soil, mud and/or seeds) on entry to and exit from the
construction corridor to minimise the introduction or spread of
weeds and / or Phytophthora cinnamomi.

Mitigation measure reviewed, accepted and included in Section 
6 of this RtS. 

Section 6 of this RtS 

https://weeds.dpi.nsw.gov.au/
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4.3 Heritage NSW ï Archaeology 
A formal submission comprising a letter (dated 6 April 2020) was received from NSW Heritage Council. Further clarification was sought via email, with a response 
received on 29 June 2020. Comments have been responded to in Table 4-3.  
Table 4-3 Response to Government Agency submission ï Heritage Council of NSW 

Aspect Issue Response Reference 

Heritage significance James Kings' 1830's Irrawang Pottery site 
was archaeologically excavated between 
1967 to 1976 by the University of Sydney. 
Those investigations confirmed the integrity of 
the site and were used by Anne Bickford to 
reassess the site's significance in 1993. 
Bickford's statement of significance for the 
Irrawang Pottery site identified it retained its 
national, state and local significance. Based 
on her analysis of the excavations undertaken 
she estimated there remained 75% of the site 
with archaeological research potential in 
1993. Her advice was to retain the evidence in 
situ, and conserve it. 

By contrast, the supporting Artefact SOHI 
2019 has relied on a 2010 assessment of 
significance from the 2010 LEP. It does not 
include a more detailed analysis nor does it 
refer to the assessment by Bickford in 1993. 
Consequently, the site is identified as being of 
local significance. 

Heritage NSW supports the detailed 
assessment conducted by Bickford in 1993 
and notes that the Irrawang Pottery site 
retains State heritage significance with 
ongoing historical archaeological research 
potential. 

Section 3.1.1 of the Statement of Heritage Impact (SOHI) 
(Appendix G of the EIS) refers to the Sydney University 
investigations and the Bickford 1993 assessment in detail. 
The assessment of significance and statement of significance 
presented in Section 6.3 of the SOHI has been reproduced from 
the State Heritage Inventory listings.  
There are two listings named ñIrrawang Pottery Siteò on the 
State Heritage Inventory (SHI) register. The listing of State 
significance specifically identifies the Irrawang Pottery Site 
(Archaeological Site) that is to the east of the Pacific Highway 
(as marked on an aerial provided in the listing).This site, 
identified on Figure 1 and 2 of the SOHI Addendum as ñIrrawang 
Pottery Siteò (Appendix  of this RtS), would not be impacted by 
the Proposal. This listing does not include the Kingôs House, 
Winery and Barn (Kingôs House Complex) that would potentially 
be impacted by the Proposal, therefore this listing of State 
significance was not used in this assessment.  
The Kings House Complex (i.e. the area that would potentially 
be impacted by the proposal) is locate within the curtilage of the 
listing of local significance, therefore this assessment of 
significance has been utilised for the Proposal.  
Figures 1 and 2of the SOHI Addendum (Appendix K of this RtS) 
shows the location of the Irrawang Pottery site and the Kings 
House Complex. 
The extent to which the Kings House Complex would be 
impacted would be determined through test excavations 
undertaken post approval (as is required due to other 
environmental constraints). Mitigation measures are provided 
within Section 6 of this RtS to include this. 

Section 3.1.1 of the SOHI 
(Appendix G of the EIS) 
Section 6 and Appendix K of 
this RtS 

AHIP requirement The supporting Artefact ACHAR 2019 advises 
aboriginal testing will also be required in the 

As discussed in the SOHI Addendum (Appendix K of this RtS), 
there are several secondary sources that provide evidence of 

Appendix K of this RtS 
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Aspect Issue Response Reference 
area of the Irrawang Pottery site, which would 
be an additional impact to the site in addition 
to the above noted pipeline impacts. 
Aboriginal testing would need to be conducted 
under an Aboriginal Heritage Impact Permit 
(AHIP) under the National Parks and Wildlife 
Act 1974. 

contact between residents of Irrawang and Aboriginal people, 
however the accounts are ambiguous and it is difficult to state 
conclusively whether the Proposal site has potential to contain 
contact archaeology.  

A meeting with Heritage NSW would therefore be pursued by 
the Applicant prior to determination of the DA. The primary aim 
of the meeting will be to establish the view of the Heritage NSW 
regarding the requirement for an AHIP during archaeological 
testing due to the potential presence of contact archaeology. 

The final approach to the test excavation program would be 
determined post approval.  

It is noted that DPIE are the administering authority with regard 
to requirements for the management of Aboriginal cultural 
heritage sites and objects. Comments received from the 
Biodiversity and Conservation Division (BCD) have been 
addressed in Table 4-4.  

Section 7.4.3 of the EIS 
Appendix F of the EIS 
Table 4-4 of this RtS 

(From email dated 29 June 2020): HNSW 
understood from reviewing the supporting 
information that the Irrawang Pottery site is 
likely to contain potential for Aboriginal post 
contact occupation and on that basis an 
Aboriginal Heritage Impact Permit (AHIP) for 
testing would be likely, most likely for the site 
known as AHIMS ID 38-4-2025 ï KHH02 
PAD, which we understand is located close to 
the Irrawang Pottery site. However the 
requirements for the management of 
Aboriginal cultural heritage sites and 
Aboriginal objects under the National Parks 
and Wildlife Act 1974 (NPW Act) is 
undertaken by our colleagues administering 
this part of the NPW Act, currently within the 
Department of Planning, Industry and 
Environment (DPIE). We recommend 
confirming any NPW Act requirements 
including regarding testing, with our 
colleagues. You can contact this section 
directly via the following email address: 
rog.hcc@environment.nsw.gov.au.   

Figures Section 5 of the SOHI states that the Irrawang 
Pottery site may be present in the boundary of 
the proposed pipeline, although the evidence 
was not confirmed by the survey conducted 
for the SOHI. Figure 24 (p31) shows areas of 
'archaeological potential' associated with the 
King Homestead and outbuildings in relation 

Section 5 of the SOHI (Appendix G of the EIS) does not discuss 
the Irrawang Pottery site, as it is not located within the Proposal 
site and would not be impacted by the Proposal. Rather, Section 
5 discusses the areas of archaeological potential associated 
with the Kingôs House Complex (what is referred to as the óKing 
Homesteadô in this comment).  

Section 5, Figure 5 and Figure 
24 of the SOHI (Appendix G of 
the EIS) 
Appendix K of this RtS 



Kings Hill Water and Wastewater Infrastructure 

53 

Aspect Issue Response Reference 
to the greater pipeline boundary. However, it 
would be more beneficial if this were aligned 
against Figure 5 (p16 of the SOHI) which 
indicates the general location of 
archaeological features of the Pottery site as 
recorded by Sydney University. 

Similarly, the Irrawang Pottery site is not identified on Figure 24 
as it is not located within the Proposal site and would not be 
impacted by the Proposal. Areas of high archaeological potential 
identified on Figure 24 are consistent with the locations of the 
field enclosures of the Kingôs House Complex identified on 
Figure 5 that may be impacted by the Proposal. 
For clarity, Figure 1 and Figure 2 is included in the addendum to 
the SOHI (Appendix K of this RtS) to show the location of areas 
of archaeological potential within the Proposal site relative to the 
location of the Irrawang Pottery site. 

Compliance with 
Heritage Council 
guidelines 

The Artefact SOHI 2019 includes a short 
section on 'project justification' in section 7.2, 
p38. It states that the pipeline cannot avoid 
the Irrawang Pottery site due to the competing 
impacts to Biodiversity and Aboriginal cultural 
heritage issues as well as the additional cost 
involved in extending the pipeline to avoid 
these sites. This was not conclusively 
demonstrated by the assessment. Heritage 
Council Guidelines for preparing a Statement 
of Heritage Impacts require an explanation of 
what other options have been considered and 
why they are not possible. The Artefact SOHI 
2019 is not consistent with this requirement. 

The SOHI has also not addressed what other 
alternative options were investigated for the 
program including through construction 
techniques like building the pipeline above 
ground in places, in order to limit disturbance 
to significant deposits (historical or Aboriginal 
or both) or underboring beneath these 
significant sites. 

Based on the assessment above, Heritage 
NSW advises the Artefact SOHI 2019 is not 
consistent with Heritage Council guidelines 
either as a SOHI or as an historical 
archaeological assessment. The project 

Section 3 of the EIS discusses the proposal justification, need 
and options considered. 
Further information regarding project justification and options 
considered has been provided in the addendum to the SOHI in 
accordance with the Heritage Council Guidelines for preparing a 
Statement of Heritage Impacts (Appendix K of this RtS). 

Section 3 of the EIS 
Appendix K of this RtS 
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Aspect Issue Response Reference 
should consider options to address the 
management of the Irrawang Pottery site in 
light of this advice. 

Recommended 
conditions of consent 

1. Prior to any ground disturbance works
occurring on site, the Applicant shall engage a
suitably qualified historical archaeologist to
undertake a detailed historical archaeological
assessment of the site. An archaeologist
familiar with significant early Colonial potters
and pottery sites would be preferred. The
Assessment shall comply with Heritage
Council of NSW guidelines including but not
limited to Assessing Significance for Historical
Archaeological Sites and Relics 2009 and
Archaeological Assessments 1996. This
assessment should identify what relics are
likely to be present, assess their significance
(also considering previous archaeological
studies) and consider the impacts from the
proposal on the resource. A program of
archaeological testing/investigation to adjust
the alignment of the pipeline away from
significant archaeological relics should form
part of this program.

The Applicant agrees with this condition being included within 
the conditions of consent for DA 16-2020-81-1 (the Proposal). 
The archaeological assessment presented in the SOHI 
(Appendix G of the EIS) was undertaken by suitably qualified 
historical archaeologists with between 13 and 20 yearsô 
experience. Their CV is attached as Appendix K of this RtS.  
The following information is presented in the SOHI: 

• Section 5 ï identification of relics that are likely to be present

• Section 6 ï assessments of the significance of relics
identified

• Section 7 ï potential impacts the Proposal may have on
identified relics.

A program of archaeological testing is provided in Section 9.2 of 
the SOHI. The program would be conducted in accordance with 
a Section 139 (s139) exception which would be submitted to the 
NSW Heritage (Department of Premier and Cabinet) under the 
Heritage Act 1977 post approval of the Proposal.  
Based on the results of the s139 exception archaeological 
testing, a preferred alignment would be selected within the 
construction footprint that would seek to avoid impacts to 
significant archaeological remains where feasible and 
reasonable. 

Appendix K of this RtS 
Section 5, 6, 7 and 9.2 of the 
SOHI (Appendix G of the EIS) 

2. The Applicant will need to obtain an
approved s140 Application under the Heritage
Act 1977 prior to any ground disturbing
activities commencing. That application must
clearly outline all mitigation measures
proposed to avoid harm of any significant
deposits associated with the Irrawang Pottery
site. The application must include appropriate
strategies to manage avoidance of State

The Applicant agrees with this condition being included within 
the conditions of consent for DA 16-2020-81-1 (the Proposal). 
As described in Section 9.2 of the SOHI (Appendix G of the 
EIS), should it be determined during the s139 exception 
archaeological testing that there would be impacts to relics as a 
result of the Proposal, a Section 140 (s140) permit issued by 
NSW Heritage under the Heritage Act 1977 would be obtained 
prior to the commencement of works. 

Section 9.2 of the SOHI 
(Appendix G of the EIS) 
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Aspect Issue Response Reference 
significant archaeology associated with the 
Irrawang Pottery site. 

3. Prior to the issue of the occupation
certificate by Council and/or the Principal
Certifying Authority, the Applicant shall supply
a copy of written correspondence from the
Heritage Council of NSW or its delegate
confirming that their requirements under any
Heritage Act 1977 approval have been
satisfied.

The Applicant does not agree with this condition being included 
within the conditions of consent for DA 16-2020-81-1 (the 
Proposal). 
As the Proposal includes no habitable buildings, it is unlikely that 
an occupation certificate is not considered necessary.  

N/A 
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4.4 DPIE Biodiversity and Conservation Division 
A formal submission comprising a letter (dated 16 April 2020) was received from DPIE BCD. Comments have been responded to in Table 4-4. 
Table 4-4 Response to Government Agency submission ï DPIE Biodiversity and Conservation Division 

Aspect Issue Response Reference 

AHIP application BCD requires the following General Terms of 
Approval to be included as consent conditions for 
the proposal: 
 The proponent must make an application to the 
Biodiversity and Conservation Division (BCD) 
of the Department of Planning, Industry and 
Environment, within three years of development 
consent being granted, for an Aboriginal 
Heritage Impact Permit (AHIP) to authorise 
óharmô to the registered Aboriginal sites/objects 
that will be affected by the development. In 
doing so, the proponent must refer to the 
following documents: 

• Guide to investigating, assessing and
reporting on Aboriginal cultural heritage in
NSW (DECCW 2011).

• Aboriginal Cultural Heritage Consultation
Requirement for Proponents (DECCW 2010).

• Code of Practice for the Archaeological
Investigations of Aboriginal Objects in New
South Wales (DECCW 2010).

The Applicant agrees with this condition being included 
within the conditions of consent for DA 16-2020-81-1 (the 
Proposal). N/A 

 If the proponent submits an AHIP application 
within three years of development consent 
being granted, the proponent will be required to 
provide additional information to support the 
AHIP application. The additional information will 
include, but not be limited to, sub-surface test 
excavation methods and results from both PAD 
sites. A separate AHIP application may also be 
required to undertake test excavations at 38-4-
2025 PAD if the site is determined to be an 
area known or suspected to be a conflict or 

The Applicant agrees with this condition being included 
within the conditions of consent for DA 16-2020-81-1 (the 
Proposal). 
Should an AHIP be required, additional information 
(including sub-surface test excavation methods and results) 
would be provided to support the AHIP application.  

Section 7.4.3 of the EIS 
Appendix F of the EIS 
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Aspect Issue Response Reference 
contact site. Further information will be required 
for any AHIP application in addition to the 
information provided for the General Terms of 
Approval request. 

RAP consultation  The proponent must maintain consultation with 
the registered Aboriginal parties (RAPs) at least 
every six months, from the date of development 
consent being granted and during the 
Aboriginal cultural heritage assessment 
process. 

The Applicant agrees with this condition being included 
within the conditions of consent for DA 16-2020-81-1 (the 
Proposal). 
Consultation with RAPs undertaken for the Proposal is 
discussed in Section 6.4.1 of the EIS and in the ACHAR 
(Appendix F of the EIS).  
A letter was sent to RAPs on 14 July 2020 (Appendix L of 
this RtS) providing an update on the status of the Proposal. 
Consultation with RAPs would be maintained throughout the 
further proposed investigations regarding the Proposal and 
Aboriginal heritage. 

Section 6.4.1 of the EIS 
Appendix F of the EIS 
(Appendix L of this RtS) 

Harm to Aboriginal 
sites/objects 

 The proponent must not harm any Aboriginal 
sites/objects until the proponent has an 
approved AHIP from BCD. 

The Applicant agrees with this condition being included 
within the conditions of consent for DA 16-2020-81-1 (the 
Proposal). 
It is acknowledged in Section 7.4.3 of the EIS and the 
ACHAR (Appendix F of the EIS) that an AHIP would be 
required for any works that would harm Aboriginal 
sites/objects. 

Section 7.4.3 of the EIS 
Appendix F of the EIS 
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4.5 Transport for NSW 
A formal submission comprising a letter (dated 28 April 2020) was received from TfNSW. Comments have been responded to in Table 4-6. 
Table 4-5 Response to Government Agency submission ï Transport for NSW 

Aspect Issue Response Reference 

Design The watermain crossing of Adelaide Street (Chainage 1015 ï 1102) 
is to be underbored and encased/sleeved, with minimum cover 
depth to encasement 1.5 metres. 

The Applicant agrees with this condition being included within the 
conditions of consent for DA 16-2020-81-1 (the Proposal). 
This would be considered during detailed design. 

N/A 

The watermain installation in Adelaide Street to Richardson Road 
(Chainage 1102 ï 1835) to be in accordance with TfNSW M209, 
which references Street Opening Conference Guideline for cover 
depth in footpath (TfNSW preference is min. 0.6m cover). 

The Applicant agrees with this condition being included within the 
conditions of consent for DA 16-2020-81-1 (the Proposal). 
This would be considered during detailed design. 

N/A 

Watermain & sewermain installation along the Pacific Highway is to 
be in accordance with TfNSW M209, which references Street 
Opening Conference Guideline for cover depth in footpath (TfNSW 
preference is min. 0.6m cover). 

The Applicant agrees with this condition being included within the 
conditions of consent for DA 16-2020-81-1 (the Proposal). 
This would be considered during detailed design. 

N/A 

Licencing and 
approvals 

As works are required on Adelaide Street (MR104) and the Pacific 
Highway (H10), TfNSW will require the developer to enter into a 
Works Authorisation Deed (WAD) with TfNSW. TfNSW would 
exercise its powers and functions of the road authority, to undertake 
road works in accordance with Sections 64, 71, 72 and 73 of the 
Roads Act 1993, as applicable, for all works under the WAD. 

The Applicant does not agree with this condition being included within 
the conditions of consent for DA 16-2020-81-1 (the Proposal). 
As discussed in Section 5.3.6 of the EIS, and stated in mitigation 
measure 0A, an approval under Section 138 of the Roads Act 1993 
would be obtained for construction works located on public road 
reserves. It was also confirmed by Council (email dated 4 March 
2020, provided in Appendix G of this RtS) that consent would be 
managed through the s138 process. 
Further, it is understood that a WAD is required for roadworks on a 
State road and/or when installing traffic control signals. Underboring 
is proposed for Adelaide Street, therefore no roadworks would be 
required on this State road. No other works on State roads are 
proposed. The Pacific Highway road reserve has been included 
within the impacted lots, however if works are necessary in this 
area, all works would be undertaken on the western side of the 
fence line away from the road itself, and access would be from 
adjacent HWC land and not the Pacific Highway. No traffic control 
signals are proposed to be installed. Therefore, a WAD is not 
considered necessary for  the proposed works. 

Section 5.3.6 
of the EIS 
Appendix G of 
this RtS 
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Aspect Issue Response Reference 

All road works under the WAD shall be completed prior to issuing 
any Subdivision Certificate for the development. 

The Applicant does not agree with this condition being included within 
the conditions of consent for DA 16-2020-81-1 (the Proposal). 
As per above response, a s138 would be sought for construction of 
the Proposal.  
As mentioned in Section 2.3 of the EIS, it is not intended that 
subdivision would be sought as part of the Proposal. Rather, the 
infrastructure would be located within easements through existing 
lots owned by various landowners. 

All works associated with the subject development shall be 
undertaken at full cost to the developer and at no cost to TfNSW. 

The Applicant agrees with this condition being included within the 
conditions of consent for DA 16-2020-81-1 (the Proposal). N/A 

TfNSW highlights that in determining the application under Part 4 of 
the Environmental Planning & Assessment Act, 1979 it is the 
consent authority's responsibility to consider the environmental 
impacts of any road works which are ancillary to the development, 
such as (inter alia) removal of trees, relocation of utilities, 
stormwater management, etc. This includes any works which form 
part of the proposal and/or any works which are deemed necessary 
to include as requirements in the conditions of development 
consent. Depending on the level of environmental assessment 
undertaken to date and the nature of the works, the Council may 
require the developer to undertake further environmental 
assessment for any ancillary road works. 

The EIS has been prepared to incorporate all works required for the 
Proposal, therefore no further environmental assessment for 
ancillary road works would be required. 
A consistency review  would be undertaken prior to construction to 
ensure environmental impacts identified within the EIS are 
consistent with that presented by the detailed design. 

N/A 

The proponent shall ensure there is an approved Road Occupancy 
Licence (ROL) for the works. 

The Applicant partially agrees with this condition being included 
within the conditions of consent for DA 16-2020-81-1 (the Proposal). 
This would only be relevant to roads affected by the proposal. As a 
result, we suggest the following wording: 

• The proponent shall ensure there is an approved Road
Occupancy Licence (ROL) for the works, as relevant.

N/A 
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4.6 Ausgrid 
A formal submission comprising a letter (dated 27 April 2020) was received from Ausgrid. Comments have been responded to in Table 4-7. 
Table 4-6 Response to Government Agency submission - Ausgrid 

Aspect Issue Response Reference 

Supply of 
electricity 

It is recommended for the developer to engage an electrical 
consultant/contractor to complete an Connection Application via 
https://www.ausgrid.com.au/Connections/Get-connected for the 
connection of the opposed development to the adjacent electricity 
network infrastructure. An assessment will be carried out based on 
the information provided which may include whether or not the 
existing network can support the expected electrical load of the 
development. For some developments, a substation may be 
required on-site. 

If an upgrade to the electricity network is necessary, the timeframe 
between the submission of the connection application and 
availability to connect the development will vary and may be 
exposed to a lengthy design and construction period. The 
submission of the Connection Application will allow us to begin 
planning and processing the connection and hopefully minimise any 
delays. 

This would be considered during detailed design once electrical load 
requirements are known. N/A 

Proximity to 
existing 
network assets 

There are existing overhead electricity network assets in the Streets 
/ footpath, adjacent to the development, if during construction 
excavations are within a 1m:1m (45  zone of influence) from any 
pole Ausgrid will need to hold the pole during the time the 
excavation is open & adjacent to our asset. 

Workcover Code of Practice 2006 ï Work Near Overhead 
Powerlines outlines the minimum safety separation requirements 
between these mains / poles to plant & equipment within the 
development throughout the construction process. It is a statutory 
requirement that these distances be maintained throughout 
construction. 

It is recommended that Ausgrid is contacted on (02) 49 519 479 to 
discuss compliance issues regarding the relevant Workcover Code 
of Practice 2006 ï Work Near Overhead Powerlines. 

This would be considered during detailed design and construction. N/A 

https://www.ausgrid.com.au/Connections/Get-connected
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Aspect Issue Response Reference 

Clearance to 
óas 
constructedô 
development 
assessed to be 
compliant 

The existing overhead mains may require relocating should the 
minimum safety clearances be compromised during construction, 
this relocation work is generally at the developers cost. 

Minimum safety clearances for personnel and vehicles are not 
anticipated to be compromised during construction of the Proposal. 
The Workcover Code of Practice 2006 ï Work Near Overhead 
Powerlines would be considered during detailed design and 
construction of the Proposal. 

N/A 

Underground 
mains 

The works described in your notification are also in the vicinity of 
underground electricity assets. In addition to DBYD searches I 
recommend for you to conduct a ground search to locate electricity 
assets immediately prior to commencing work to check for updates 
of installed utilities. 

Please refer to Ausgridôs Network Standard 156 - Working near or 
around underground cables which can be found on Ausgridôs 
website at www.ausgrid.com.au and Workcover Documentï óWork 
Near Underground Assetsô. 

Any alterations to Ausgridôs underground electricity mains will be 
Contestable Works and funded by Developer. 

This would be considered during detailed design and construction. N/A 

Existing 
electrical 
easements 

A title search of the development site should be completed to check 
for existing electricity easements. If easements are present, Ausgrid 
must assess the proposed activity within the easement. Please 
direct the developer to Ausgridôs website, www.ausgrid.com.au to 
download our ñLiving with Electricity Easementsò brochure. 

A title search has been completed for the Proposal site to identify 
existing electrical easements. This would be considered during 
detailed design and construction, and consultation would be 
ongoing with Ausgrid should any easements be impacted. 

N/A 

http://www.ausgrid.com.au/
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5 RESPONSE TO COMMUNITY SUBMISSIONS 
This section provides a summary of the submission raised by a member of the 
community. As described in Section 3, one submission was received from a member of 
the public. This submission has been responded to in Table 5-1. 
Table 5-1 Response to community submission 

Aspect Issue Response Reference 

Noise 
impacts 

Concern raised 
regarding increase in 
Pacific Highway traffic 
noise due to the 
removal of vegetation 
at the construction 
compound adjacent to 
residential properties 
on Rees James Road. 
Site rehabilitation has 
been requested. 

Removal of vegetation in the 
area of concern would be 
minimal, with approximately 
0.77 ha identified to be cleared. 
The area identified for use as a 
construction compound is 
identified as cleared grassland 
in Figure 7-3 of the EIS. While 
there are occasionally scattered 
trees and shrubs in areas 
mapped as cleared grassland, 
ongoing maintenance activities 
such as slashing and mowing 
prevent the regeneration of 
trees and shrubs in these 
areas. 
Further, the approximately 40-
metre-wide strip of vegetation 
on the embankment adjacent to 
the Pacific Highway would not 
be impacted by the Proposal, 
therefore no impacts on noise 
suppression are anticipated. 
A rehabilitation plan would be 
prepared by a suitably qualified 
ecologist or bush regeneration 
specialist in consultation with 
Council and landowners. 
Details of planting and weed 
management would be 
determined prior to operation. 

Figure 7-3 of 
the EIS 
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Kings Hill Water and Wastewater Infrastructure 

6 COMPILATION OF MITIGATION MEASURES 
The EIS for the Proposal identified a range of environmental impacts and recommended 
management and mitigation measures to avoid, to remedy and to mitigate these 
impacts (refer to Sections 7 and 8 of the EIS).  

These mitigation measures have been revised in response to the following: 

• Submissions received during the public exhibition period, in particular comments
raised by HWC including incorporating specific updates suggested to mitigation
measures

• Additional information submitted as part of this RtS

• Editorial changes (reordering for ease of reading).

For ease of reference, mitigation measures which have been altered have been shown 
with a grey shading. For simplicity minor editorial changes (such as reorder or minor 
wording changes) have not been identified. It is envisaged that separate Conditions of 
Consent would be prepared and that these mitigation measures would be implemented 
along with the Conditions of Consent (subject to approval). 

The updated Compilation of Mitigation Measures for the Proposal is provided in Table 
6-1.

The óimplementation stageô column of Table 6-1 details the timing as to when the 
specific mitigation measures would be undertaken. For example, a CEMP may be 
prepared prior to construction, but would not be óimplementedô until the construction 
phase. 

For the purpose of this Compilation of Mitigation Measures, the following definitions 
apply to the terms used in the implementation phase column: 

• Pre-construction phase ï initial stage of physical works for the Proposal, which are
not included within the definition of construction

• Construction phase ï either prior to, or during construction of all physical works for
the Proposal

• Operation phase ï either prior to, or during the operation of the Proposal.
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Table 6-1 Updated compilation of mitigation measures 

No. Mitigation measure Implementation 
stage 

0. General environmental management

0A Pre-construction requirements for the Proposal include: 

Finalise the detailed design of the Proposal 

Undertake intrusive geotechnical and groundwater investigation as part of detailed design 

An Arborist Report is to be prepared by a suitable qualified arborist 

Undertake Detailed Site Investigation (DSI) as required under SEPP 55 ï Remediation of Land 

Apply and obtain approval under s138 of the Roads Act 1993 for construction works located on public road reserves 

Apply and obtain approval for ódredging and reclamationô as required under Clause 201 of the Fisheries Management Act 1994 

Apply and obtain approval under s91 of the Water Management Act 2000 for works that involve óaquifer interferenceô 

Apply and obtain ócontrolled activity approvalô as required under s91 of the Water Management Act 2000 

Apply and obtain an Aboriginal Heritage Impact Permit (AHIP) under s90 of the National Parks and Wildlife Act 1974, if required 

Apply and obtain s139 exemption for archaeological test excavation and/or s140 permit under the Heritage Act 1977, as required 

Pre-construction 

0B Detailed design would be undertaken in accordance with HWC specifications and provided to HWC for comment.  Pre-construction 

0C A consistency review would be undertaken to ensure environmental impacts identified within the EIS are consistent with the detailed 
design.  

Pre-construction 

0D A Construction Environmental Management Plan (CEMP) would be prepared to manage impacts on the environment during the 
construction phase. This would address management of the following: 

Contamination and acid sulphate soils 

Soil erosion, surface water and groundwater 

Flora and fauna preservation and protection 

Heritage (including unexpected finds during excavations) 

Waste management 

Air (odour and dust) emissions 

Noise and vibration 

Construction 



Kings Hill Water and Wastewater Infrastructure 

65 

No. Mitigation measure Implementation 
stage 

Traffic and access 

Bushfire management 

Hazard and risk management 

Community consultation. 

0E The design and operation of the Proposal would be in accordance with the conditions in the current Raymond Terrace Waste Water 
Treatment Works (WWTW) Environmental Protection Licence (EPL) (No. 217). This EPL includes both the WWTW and the associated 
reticulation system that is owned and operated by HWC. 

Operation 

1. Soils and contamination

1A Whilst there is a low risk of contamination, given that some potential onsite sources of contamination have been identified (i.e. potential 
fill, acid sulfate soils and presence of herbicides and pesticides), a protocol for managing contamination (if it is uncovered) is to be detailed 
within the CEMP. 

Construction 

1B In order to confirm that contamination will not pose a risk to human health or the environment, the following measures should be 
undertaken: 

 A DSI of the site soils prior to any excavation works to confirm that risk to human health or the environmental is removed or
minimised within the Proposal site. The DSI should be completed in accordance with the NSW OEH (2011) Guidelines for
Consultants Reporting on Contaminated Sites and the NEPC (2013); and/or

 Having an experienced contaminated land professional present on the Proposal site throughout the excavation works to screen the
soils and manage the stockpiling of excavated materials.

Construction 

1C All materials requiring removal from the Proposal site will need to be classified in accordance with the NSW EPA (2014) Waste 
Classification Guidelines. This material should only be transported from the Proposal site to an appropriately licensed landfill for disposal 
or to an appropriately licenced recycling facility which is licenced to receive this material, and waste disposal dockets kept for ócradle to 
graveô waste tracking purposes. 

Construction 

1D The Acid Sulfate Soil Management Plan (ASSMP) (prepared as part of this RtS) would be utilised (and updated as necessary) as part of 
the CEMP for any Classed 3 category soils to be excavated within the Proposal site. 

Construction 

2. Water and hydrology

2A Detailed topographic survey would be undertaken during detail design to ensure any constructability issues and impacts on the existing 
drainage, catchment areas and topography are identified and minimised as far as practicable. 

Pre-construction 
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2B The proposed wastewater pumping station (WWPS) would require on-site detention to mitigate peak flows to existing conditions in 
accordance with the Port Stephens DCP requirements. Additional water quality treatment may also be required. This would be determined 
during detailed design based on the size and configuration of the aboveground footprint in accordance with Port Stephens Council 
requirements. 

Pre-construction 

2C Staging and timing of works are particularly important when working in higher risk areas for impacts such as near concentrated flow paths 
(existing or temporary), watercourses and riparian corridors, spillways, the existing pit and pipe drainage network and areas below the 
flood planning level. Construction activities will be staged and timed (where possible) to limit the area and duration of disturbance, as well 
as avoid wet weather periods. 

Construction 

2D Any concentrated sewer overflow from the pumping station would be controlled by being directed through the overflow relief structure to 
the second order stream (referred to as Kings Hill URA watercourse in the EIS) that lies east of the RDA site, which ultimately drains into 
Irrawang Swamp. 

Construction 

2E The WWPS and overflow relief structure would be designed and constructed in accordance with HWC specifications and in consultation 
with HWC. Generally, the design would include:  

 Alarms to notify of potential risk of overflow

 Additional storage capacity of the WWPS wet well (a minimum of 8 hours storage would be included)

 Potential bunding of the area immediately downstream of the overflow relief structure to minimise impact to the wetland

 Backup generators in case of power outages.

Construction 

2F Any concentrated stormwater discharge would be directed east. Stormwater outlets to the watercourse would be strategically positioned 
to minimise the potential for localised scouring due to point discharge with scour protection provided where required. 

Construction 

2G A Soil and Water Management Plan (SWMP) and Erosion and Sediment Control Plan (ESCP), or equivalent, would be incorporated into 
the Construction Environmental Management Plan (CEMP) for the construction of the Proposal. The SWMP and ESCP would be 
developed in accordance with the principles and requirements of the óBlue Bookô. The ESCP will be progressively updated to reflect the 
changing nature of the Proposal site as construction activities progress. The following aspects would be addressed within the SWMP and 
ESCP: 

 Appropriate sediment and erosion controls to be implemented prior to soil disturbance

 Demarcation of vegetation clearing boundaries, sensitive areas and vegetation within vicinity of the construction footprint that is to be
retained prior to construction, clearing or stripping works commencing

 Stormwater management to avoid flow overexposed soils

 Location of stockpiles to be outside of localised depressions, overland flow paths, riparian corridors and areas below the flood
planning level as far as practicable

Construction 



Kings Hill Water and Wastewater Infrastructure 

67 

No. Mitigation measure Implementation 
stage 

 Inspection of all erosion and sedimentation control works prior to and post rainfall events

 Reinstatement of disturbed areas is to be undertaken as soon as practicable progressively throughout the phased works to minimise
disturbed areas exposed to the forces of erosion at any one time

 Wheel wash or rumble grid systems installed at exit points to minimise dirt on roads

 Construction traffic restricted to delineated access tracks and maintained until construction complete

 Pre-start checks, as well as maintenance in accordance with manufacturers requirements to be undertaken on equipment to
minimise the potential for leaks and spills from vehicles

 Storage of materials on-site to be minimised

 Suitable waste receptacles to be provided and maintained

 Storage of any fuels, oils, lubricants, chemicals and Dangerous Goods and similar products will be stored in accordance with
appropriate standards with emergency spill kits maintained on-site.

 Wet weather monitoring protocol including Grahamstown Dam water levels as well as predicted rainfall events

 Site boundary controls will be implemented (e.g. sediment fencing, earth banks, mulch bunds, swales and table/diversion drains)
around the perimeter of the site, as early in the construction process as possible

 Temporary construction erosion and sediment control measures that would be implemented prior to construction of the Proposal
include sediment fences, temporary sediment ponds, shaker grids and/or wash down areas at all vehicle access points, and
sandbags (or similar) for protection of all existing stormwater infrastructure

 In addition, the SWMP will include the protocol and specific mitigation measures related to the pipeline commissioning in accordance
with HWC requirements

 Inspection and monitoring of erosion and sediment control measures, pipeline performance, watercourses and downstream water
quality will be undertaken regularly throughout the construction period and following large rainfall events.

2H The commissioning of the pipelines, ongoing inspection of the pipelines and management of the WWPS overflow relief would be in 
accordance with HWC standards. 

Operation 

2I For a period of six (6) months following construction, regular monitoring will be undertaken for the Proposal site rehabilitation, pipeline 
performance, watercourses and downstream water quality. Any scour, vegetation or water quality issues that arise would be investigated 
and rectified.       

Operation 

3. Biodiversity
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3A Where fauna species are identified in vegetation to be cleared, animals would be removed and relocated to adjacent bushland prior to 
felling. If this is not possible, the tree would be sectionally dismantled or soft felled under the supervision of an ecologist or wildlife carer, 
before relocating the animal. 

Pre-construction 

3B Pre-clearance surveys would be undertaken as follows: 

Determine and mark exclusion zones (identified EECs and threatened species habitat). 

 Prior to commencement of clearing, a Fauna Ecologist is to conduct a pre-clearance survey (including spotlighting and stagwatching)
of the hollow-bearing trees within the construction corridor to ascertain whether hollows are being used by hollow- dependent fauna
such as possums, gliders, microbats and forest owls.

 Prior to commencement of tree removal works, ensure that suitable equipment is readily available for handling injured or young
fauna, i.e. gloves, handling bag (e.g. pillow case), box. Fauna are only to be handled by an experience ecologist or wildlife handler.

 The pre-clearance survey is to also include a diurnal inspection of tree hollows to determine whether any are being utilized by native
bees. Where hollows are found to be utilised by native bees, the hollow is to be relocated to a reserve at least 10 km from the
proposed works site to prevent the species returning to the site.

 Immediately prior to tree-felling check the canopy of each tree to ensure no nests or roosting fauna are present.

 The pre-clearance survey is to also include a diurnal inspection of tree hollows to determine whether any are being utilized by native
bees. Where hollows are found to be utilised by native bees, the hollow is to be relocated to a reserve at least 10 km from the
proposed works site to prevent the species returning to the site.

 Immediately prior to tree-felling check the canopy of each tree to ensure no nests or roosting fauna are present.

 If roosting fauna are detected, the tree is to be left until the animal has relocated of its own accord (generally within 24 to 48 hours).
If a nest with dependent young is detected, contact Native Animal Trust Fund / Hunter Wildlife Rescue on 0418 628 483 to arrange
for the nestlings to be taken into care.

 A nominated site staff member is to act as a Koala spotter to check the canopy of all trees requiring removal to ensure no Koalas are
present. If a Koala is present, the following steps are to be undertaken:

– If a Koala is found within a tree that requires removal / lopping, notify the Project Ecologist / Environmental Management
Representative and follow the following procedure:

– Observe the Koala to ascertain whether it is showing signs of Chlamydia i.e. wet bottom, red weepy eyes / conjunctivitis.

– If Koala is showing signs of Chlamydia, contact Port Stephens Koala on 1800 775 625 or 1800 PS Koalas to arrange for the
animal to be taken into care.

Pre-construction 
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– If Koala is not showing signs of Chlamydia, leave tree for 24 to 48 hrs to allow the animal to move on.

– If the Koala has not moved on after 48 hrs, consult with the Project Ecologist / Environmental Management Representative for
further advice.

 Locate nearby habitat suitable for the release of fauna that may be encountered during the pre-clearing process or habitat removal.

3C Prior to clearing, all hollow-bearing trees would be marked by an ecologist so that they are retained and avoided by contractors. Their 
location would be recorded using a GPS. 

Pre-construction 

3D A two stage clearing process for the removal of hollow-bearing trees would occur. Pre-construction 

3E The pipeline trench would be microsited to avoid tree driplines. If tree driplines cannot be avoided, measures would be put in place in 
accordance with AS4970-2009 Protection of trees on development sites. 

Pre-construction 

3F A pre-start-up check for sheltering native fauna of all infrastructure, plant and equipment and/or during relocation of stored construction 
materials would be undertaken.  

Pre-construction 

3G A pre-construction check of the bridge and culvert would be undertaken for the presence of microbats. In the event they are found, a stop 
works procedure would be implemented in the vicinity of the bridge or culvert, DPIE would be contacted and management and or avoidance 
measures would be determined. 

Pre-construction 
and Construction 

3H Hollow-bearing tree removal and disturbance of the tree drip line of any hollow-bearing trees would be avoided. Pre-construction 
and Construction 

3I Appropriate sediment and erosion controls would be installed prior to the commencement of earthworks and construction, around the 
impact area, to reduce run-off into adjoining vegetation and downstream to the Coastal Wetland.  

Pre-construction 
and Construction 

3J Soil or mulch stockpiles would be located away from key stormwater flow paths to limit potential transport of these substances into 
waterways and Irrawang Swamp.  

Pre-construction 
and Construction 

3K A Flora and Fauna Management Plan would be prepared and implemented as part of the CEMP. It will include, but not be limited to: 

 plans showing areas to be cleared and areas to be protected, including exclusion zones, protected habitat features and revegetation
areas

 pre-clearing survey requirements

 procedures for unexpected threatened species finds and fauna handling

 procedures addressing relevant matters specified in the Policy and guidelines for fish habitat conservation and management (DPI
Fisheries, 2013)

Construction 
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 protocols to manage weeds and pathogens.

3L Site inductions for construction staff will include a briefing on the potential presence of threatened species and their habitat adjacent to 
the Proposal site, their significance and locations and extents of no-go zones. 

Construction 

3M Clearance of native vegetation would be minimised as far as is practicable. Construction 

3N The limits of vegetation clearing would be marked on plans and on site with signed fencing so that clearing activities are constrained to 
approved areas only. 

Construction 

3O Eucalypts in Newbury Park and Boomerang Park adjacent to the subject land would be protected during construction. Construction 

3P If any pits/trenches are to remain open overnight adjacent to native vegetation, they would be securely covered, if possible. Alternatively, 
fauna ramps (logs or wooden planks) would be installed to provide an escape for trapped fauna. 

Construction 

3Q Discharge of water into watercourses and overland flow paths that drain to Irrawang Swamp during commissioning of pipes would be 
avoided. HWCôs Procedure EP0112 ï Dechlorination of discharge water would be followed.  

Construction 

3R Where possible, earthworks would be undertaken during dry weather conditions. Clearing of vegetation should be avoided during overland 
flow events. 

Construction 

3S Works at the Kings Hill URA watercourse would be undertaken during periods of no flow so that fish passage is not blocked. Construction 

3T Stabilisation of disturbed areas would be undertaken as soon as practicable after disturbance. Construction 

3U Construction activities within 250 metres of the Grey-headed Flying-fox Camp as shown in Figure 7-8 (Section 7.3.3 of this EIS) would 
only occur between March and July. 

Construction 

3V Reasonable and feasible noise mitigation measures would be implemented when any works occur within 250 metres of the Grey-headed 
Flying-fox Camp (between March and July) and would include the installation of temporary noise barriers where construction activities 
result in generating noise above average background levels (as outlined in Section 2.4 of the Noise and Vibration Assessment at Appendix 
N). 

Construction 

3W The Grey-headed Flying-fox camp would be monitored at regular intervals (daily) by a suitably qualified ecologist during any construction 
activities occurring within 250 metres of the camp (between March and July) to detect any stress response signs. Noise monitoring would 
occur concurrently. If a stress response is detected, works would cease and mitigation measures would be reviewed/amended. 
Construction activities within 100 metres of the Grey-headed Flying-fox camp as shown in Figure 7-8 (Section 7.3.3 of this EIS) generating 

Construction 
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noise above average background levels (as outlined in Section 2.4 of the Noise and Vibration Assessment at Appendix N) would be limited 
to a maximum of 2.5 hours in any 12 hour period, preferably at  sunrise or sunset or during the night. 

3X Equipment used for treating weed infestation would be cleaned prior to undertaking work in the Proposal site to minimise the likelihood of 
transferring any exotic plant material and soil.  

Construction 

3Y Soil stripped and stockpiled from areas containing known weed infestations would be stored separately and is not to be moved to areas 
free of weeds. 

Construction 

3Z Vehicles, equipment, materials and footwear are to be clean on entry (free of soil, mud and/or seeds) on entry to and exit from the proposal 
site to minimise the introduction or spread of weeds and / Phytophthora cinnamomi. 

Construction 

3AA Restrict movement of vehicles and machinery to designated access roads and tracks, to prevent damage to vegetation outside the 
construction corridor and to minimise the risk of weed spread. 

 

Construction 

3AB Priority weeds within areas disturbed are to be removed in accordance with the control measures prescribed in the weed profile for each 
species on the NSW WeedWise website (https://weeds.dpi.nsw.gov.au/). 

Construction 

3AC Regular inspections of the areas disturbed are to be undertaken to identify and treat weeds. Construction 

3AD Pre-start check of catch-points for weed seeds / propagules (such as trays, grills, tyres, etc.) on vehicles / machinery / equipment is to be 
undertaken each day and all weed material removed, placed in a sealed bag or container and disposed of at a waste management facility 
licenced to accept green waste. 

Construction 

3AF Construction traffic (within the proposal site) would be kept to 40 kph or less speed limit to minimise impacts on Koalas.   Construction 

3AG Species selection for any revegetation works within the Proposal site would include species commensurate with the mapped Plant 
Community Type (PCT). 

Operation 

3AH Regular maintenance checks are to occur along the pipelines to prevent leaks. Operation 

4. Aboriginal heritage  

4A A program of test excavation under the Code of Practice will be undertaken at AHIMS ID 38-4-2023 - KHW01 (if impacts cannot be 
avoided), AHIMS ID 38-4-2025 - KHW02 and Area A (adjacent to AHIMS ID 38-4-2025 - KHW02) prior to commencement of earthworks 
in these areas to determine if there are subsurface artefacts present and to determine their extent. Any newly identified sites will be 
submitted to AHIMS. 
Further discussion would be undertaken with Heritage NSW to confirm the most suitable approach to testing (for AHIMS ID 38-4-2025 - 
KHW02) prior to test excavations been undertaken. 

Pre-construction 

https://weeds.dpi.nsw.gov.au/
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4B If impact to any artefacts cannot be avoided, an Aboriginal Heritage Impact Permit (AHIP) will be sought from the heritage division of DPIE 
for surface salvage of artefacts and/or subsurface archaeological excavation. Any AHIP works will be undertaken in accordance with DPIE 
requirements.  

Pre-construction 

4C A portion of AHIMS ID 38-4-2025 - KHW02 and Area A is in close proximity to a historic archaeological site. Due to the overlap, the 
methodology for archaeological test excavation will take into consideration the protection of relics under the Heritage Act 1977 and the 
conditions of any s139 exemption and/or s140 permit issues for investigation and/or impact to historic archaeological remains. Non-
Aboriginal relics cannot be impacted under an AHIP and historical archaeological investigations cannot impact Aboriginal Objects. Hence, 
historic heritage and AHIP approvals will need to be held concurrently to allow for the excavation of Aboriginal and non-Aboriginal contexts. 

Pre-construction 

4D If works do not impact AHIMS ID 38-4-2023 - KHW01, site boundaries for the scatter and PAD will be delineated by temporary fencing or 
other visual markers. A heritage consultant is to be on site to determine where the fencing will be installed. Fencing will remain until 
completion of construction. 

Pre-construction 
and Construction 

4E A heritage induction will be provided to all onsite personnel so that they are aware of their obligations under the National Parks and Wildlife 
Act 1974 with respect to archaeological artefacts or human remains, including óstop-workô conditions applicable in the event that any 
identified or suspected heritage artefacts or human remains are discovered at any time. 

Construction 

4F In the event identified or suspected historical artefacts or human remains are detected at any time, all disturbance work should immediately 
cease within 20 metres of the find and temporary protective fencing erected around this óno-go zoneô pending further management advice 
from the heritage division of DPIE. If the find consists of or includes human remains, the NSW Police Department and NSW Coronerôs 
office would be contacted. 

Construction and 
Operation 

5. Non-Aboriginal heritage

5A A program of archaeological test excavation will be undertaken either prior to approval or at detailed design to identify if relics are present 
and if there is a possibility of avoiding them by refining the pipeline alignment. The archaeological test excavation program will be 
conducted in accordance with a Section 139 (s139) exception issued by NSW Heritage (Department of Premier and Cabinet) under the 
Heritage Act 1977. The application for the s139 exception will be supported by the Statement of Heritage Impact (SoHI) and a standalone 
excavation methodology (Archaeological Research Design [ARD]). The excavation methodology will include detailed assessment of 
potential archaeological remains, archaeological potential mapping, and detailed significance assessment. 

Pre-construction 

5B An updated heritage report will be prepared that provides a final assessment of impacts to significant archaeological remains that may 
result from installation of the pipeline. The updated heritage report will provide recommendations for further approvals and archaeological 
investigation that may be required. 

Pre-construction 

5C Where there will be impacts to relics as a result of construction of the Proposal, a Section 140 (s140) permit issued by NSW Heritage 
under the Heritage Act 1977 must be in place prior to commencement of works. Archaeological salvage excavation may also be required 
under the s140 permit prior to commencement of pipeline installation works 

Pre-construction 
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5D Any archaeological remains identified through background research and the s139 archaeological test excavation program in the immediate 
vicinity of the works area will be identified and mapped in the CEMP and physically cordoned off during works to prevent any inadvertent 
impacts. 

Pre-construction 
and Construction 

5E A qualified arborist will prepare a report as part of detailed design, post approval and as relevant, to determine whether there will be 
impacts to the root zones of the heritage listed trees in Boomerang Park. Advised additional mitigation measures from this report are to 
be implemented as required. 

Pre-construction 
and Construction 

5F Based on the results of the s139 archaeological testing, the final pipeline alignment may be refined to avoid as much impact as possible 
to significant archaeological remains. Depending on the results of the s139 archaeological testing a call-out procedure and/or 
archaeological monitoring may be required during construction works.  

Pre-construction 
and Construction 

5G A heritage induction will be provided to all onsite personnel so that they are aware of their obligations under the Heritage Act 1977. Construction 

5H A stop work procedure for unexpected heritage finds will be included in the CEMP for the Proposal to ensure the appropriate management 
of historic heritage finds. This involves the obligation to stop ground disturbing works in the area of the find, contacting the project heritage 
consultant, implementing management strategies as directed by the heritage consultant and/or heritage division of DPIE (formerly OEH) 
and recommencing works in that area only once clearance has been obtained from the heritage consultant and/or DPIE. 

Construction 

5I Vibration impacts to heritage items must not exceed the recommended screening level of 7.5 millimetres per second. Vibration monitoring 
occurs during works in the vicinity of heritage items is recommended. Vibration monitoring and inspection by a structural engineer who is 
familiar with heritage structures should be undertaken (where required) if the predicted ground-borne vibration levels exceed the 
anticipated rating and/or cause impacts to significant fabric. 

Construction 

6. Waste management

6A Measures to mitigate the effect of the construction waste streams would be incorporated into the Proposalôs CEMP, including the following 
information: 

 Characterisation of construction waste streams

 Procedures to manage construction waste streams, including handling, storage, classification, reuse and tracking

 Mitigation measures for avoidance and minimisation (including reuse) of waste materials

 Roles and responsibilities for ensuring compliance with the mitigation measures

 Training, monitoring, reporting and reviewing requirements to ensure compliance with the mitigation measures.

Pre-construction 
and Construction 

6B The major sources of waste during operation would be limited to maintenance works. Where feasible and reasonable, waste would be 
managed, reused and recycled in accordance with the Waste Avoidance and Resource Recovery Strategy 2014-2021.  

Operation 
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7. Air quality and odour

7A Implementation of dust protection measures during construction activities, such as solid screens or barriers around dust generating 
activities. Other measures include covering or fencing stockpiles to prevent wind erosion. 

Construction 

7B Construction vehicles would comply with relevant vehicle emission standards, where applicable. Speed limits would also be established 
and enforced. 

Construction 

7C Vehicles entering and leaving the Proposal site are to be covered and secured to prevent escape of materials during transport. Construction 

7D Reinstatement of areas impacted during the construction of the Proposal and rehabilitation works would be undertaken progressively 
during the construction phase, as soon as practicable. 

Construction 

7E Dust suppression (water cart), and wheel wash/shakedown will be implemented during construction works. Details on these measures will 
be included in the CEMP. 

Construction 

7F Air quality monitoring is not considered necessary for the Proposal. However, it may be undertaken to assure that the impacts are as 
predicted within the Air Quality Assessment at Appendix M. 

Construction 

7G Mitigation and management measures identified for construction activities would be impended during operation and maintenance activities, 
where necessary and applicable. 

Operation 

7H Maintenance activities would involve the use of cutting, grinding or sawing equipment fitted or in conjunction with suitable dust suppression 
techniques, such as water sprays or local extraction, e.g. suitable for local exhaust ventilation systems. 

Operation 

7I Any potential operational impacts can be managed through good design and adherence to HWC standards, including the use of odour 
control units which can assist in ensuring that odour emissions are maintained at the minimum during routine operation and maintenance. 

Operation 

7J Ongoing air quality/odour monitoring is not considered necessary. However, an air quality and odour complaints log should be kept, 
allowing identification of any issues which may arise and require rectification. 

Operation 

8. Noise and vibration

8A Operational noise emissions from all potential sources in the context of the final position of the WWPS would be assessed at detailed 
design to ensure that compliance with the NPI criteria is achieved. 

Pre-construction 

8B During construction works it is recommended that best practice management strategies, where feasible and reasonable, are applied to 
manage any potential noise impacts. A Construction Noise and Vibration Management Plan (CNVMP) will be developed as part of the 
CEMP. The CNVMP will contain the following measures:  

Construction 
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 Construction activities will be generally undertaken between the nominated construction hours, between 7:00am-6:00pm Monday to 
Friday, and 8:00am-1:00pm Saturday, with no work on Sundays or public holidays  

 If works must occur out of hours for justified reasons (e.g. worker safety or reduction of impact on traffic), preference would be given 
to day and/or evening time works (i.e. between 7 am and 10 pm). Noise intrusive works would be completed before 10 pm where 
feasible to do so. Additionally, a site specific out of hours assessment of impacts would be required in order to determine appropriate 
noise and vibration mitigation measures. Potential noise receivers would be notified within ten (10) days prior any construction 
activity in accordance with HWC requirements 

 Where practicable, particularly noisy construction works will be staged with consideration to the least sensitive time of day for the 
closest receivers, providing respite periods as necessary ï particularly during works adjacent to surrounding receivers 

 Where practicable, equipment and work areas will be strategically positioned to reduce the noise emission to noise sensitive 
receivers. 

 Construction machinery will be well maintained and equipment not in use would be shut down 

 All plant would be properly maintained and low vibration alternatives for plant would be implemented where practicable. Plant that 
have high and low vibration operating settings should be run on the lowest effective vibration setting  

 Where vibration intensive works are required to be undertaken within the specified minimum working distances, vibration monitoring 
should be undertaken to ensure acceptable levels of vibration are satisfied 

 Construction within the 250 metre radius of the Grey-headed Flying-fox camp should be limited to the months of March to July to 
minimise potential impacts on the camp. If this cannot be achieved, noise monitoring and acoustic barriers are recommended to 
mitigate construction noise impacts as outlined in the Noise and Vibration Impact Assessment at Appendix N of the EIS. 

 A noise and vibration complaints log should be kept, allowing identification of any issues which may arise and require rectification. 

8C Operational noise from the WWPS would be managed through the use of the design requirements established within Section 5.6.13 of 
the Hunter Water Corporation Water and Sewer Design Manual (Water Pumping Stations). The Proposal would implement HWCôs acoustic 
control measures to ensure compliance with NPI criteria. 

Operation 

9. Traffic and transport  

9A A preliminary Construction Traffic Management Plan (CTMP) has been provided as part of the Transport Impact Assessment. This 
preliminary TMP provides a guide to be used for the final CTMP. 

Construction  

9B The preparation of a final CTMP should be developed in relation to the requirements provided by the Roads and Maritime Services Traffic 
Control at Work Sites Manual Technical Manual (2018). Consultation is required with Council, NSW Police and nearby schools during 

Construction 
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development of the final CTMP, addressing concerns such as (but not limited to) access locations, Council owned assets, the surrounding 
environment, and other transport modes. 

9C Access along the road network through work sites will be provided for emergency service vehicles. Construction 

9D Temporary circulation roadways to the compounds should be designed to accommodate the swept path of the largest design vehicle using 
the facility plus the specified clearances from the vehicle body to vertical obstructions and other vehicles. This should be in line with 
AS2890.2 Off Street Commercial Vehicle Facilities. 

Construction 

9E Construction compound accesses would be designed with the assumption that the construction traffic heavy vehicles accessing the 
compounds would consist of Heavy Rigid Vehicles (HRVs). This would include the provision of a temporary access pavement and no lane 
lines or right-turn arrows marked on the minor road pavement for a basic right turn treatment. It should be noted that site constraints such 
as utilities should be taken into consideration during design stages which would ultimately inform the required access arrangements. 

Construction 

9F Signage where required, should be displayed during both daytime and at night with the retroreflective material used for the signs meeting 
the necessary requirements. Advisory truck turning signage shall be installed at the compound area access locations where heavy vehicle 
turn movements would occur, including the use of any advisory variable message signs for slow-moving heavy vehicles. 

Construction 

9G The final CTMP should also indicate how the impact to pedestrians would be managed to ensure safety. Construction traffic operators 
should be made aware of pedestrian movements within a detailed CTMP clearly indicating crossing locations, walkable desire lines and 
peak time of pedestrian movement. 

Construction 

9H It is not expected that the frequency and service times of public bus services would be impacted by construction traffic. However, it is 
proposed that the wider community and public transport service providers and users be notified in advance of expected construction 
activities and durations. 

Construction 

9I Parking on local residential street is to be avoided. To manage parking, the final CTMP would designate available parking locations to be 
used during construction activities. 

Construction 

9J Traffic management measures be put in place for the duration of construction to manage delays at the Pacific Highway/Laydown Access 
Road intersection such as avoiding travel of staff during peak background traffic hours and should be detailed in a final CTMP prior to 
construction. 

Construction 

10. Bushfire

10A Safe work procedures during construction would include means to limit smoking within bushfire risk areas to predetermined safer areas, 
appropriate signage, maintenance of plant and equipment, operator awareness program and bushfire policy for Hot Work operations and 
ignition prevention, or fuel reduction in Hot Work areas. 

Construction 
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10B A Hot Work Permit would be required if Hot Work is undertaken in the open within a hazardous area, or if a Total Fire Ban (TOBAN) is in 
force, regardless of whether the Hot Work is in a hazardous area or not. It would be prohibited to carry out any Hot Work activity in the 
open during a TOBAN, unless authorised under an exemption issued by Rural Fire Service (RFS). 

Construction 

10C The contractor would include Safe Work Method Statement and Procedure Policies that address bushfire safety during construction (e.g. 
human activity and hot work). 

Construction 

10D The aboveground components in the WWPS are to be constructed with the following material to withstand ember attack and radiant heat 
impact: 

 Aboveground pipes, vent shafts, and services and equipment enclosures would be made from non-combustible material

 Any wiring would be installed in non-combustible conduit or enclosed metal services gantry trays

 The electrical connection box and switch board enclosures would be ember proof. There should be no gaps greater than 2
millimetres into the internal side of the enclosures

 Electrical transmission lines would be located underground and installed with short pole spacing (30 metres), unless crossing gullies,
gorges or riparian areas

 BAL 29 Construction under AS3959 ï 2009 or 2018 óConstruction of buildings in bushfire prone areasô may be used as a guide only.

Construction 

10E Interim asset protection zones (APZs) would ensure defendable space is maintained until Kings Hill URA is fully developed. In this regard, 
APZs are recommended with a minimum of 12 metres to the north, west and south, and 29 meters to the east of the WWPS footprint 
(refer to Figure 7-33 in Section 7.10.3 of this EIS). These APZs would be located within R2 zoned land and outside any environmental 
conservation zones. APZs around the vent shafts pipes are unnecessary as the risk of ignition is considered low around those components. 

Construction 

10F Access to the WWPS for fire vehicles would be provided in accordance with the specifications in the Bushfire Assessment Report, which 
include: 

 A minimum carriageway width of 4 metres

 Passing bays every 200 metres that are 20 metres long by 2 metres wide, making a minimum trafficable width of 6 metres at the
passing bay

 A minimum vertical clearance of 4 metres to any overhanging obstructions, including tree branches

 Access must provide loop around the WWPS compound or a suitable turning area

 Curves must have a minimum inner radius of 6 metres and are minimal in number to allow for rapid access and egress

 The minimum distance between inner and outer curves is 6 metres

 The crossfall is not more than 10 degrees

 Maximum grades for sealed roads do not exceed 15 degrees and not more than 10 degrees for unsealed roads

Construction and 
Operation  
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No.  Mitigation measure Implementation 
stage 

 An RFS compatible lock is provided within any locked gate system. 

10G The contractor would include Safe Work Method Statement and Procedure Policies that address bushfire safety during operation and 
maintenance of plant and equipment. 

Operation 

10H Management of the landscaped areas within the Proposal site would be undertaken to reduce bushfire risk. Operation  

11. Hazard and risk 

11A Hazards associated with the construction of the Proposal would be managed through the implementation of a CEMP. In addition, 
construction will be undertaken in accordance with the Work Health and Safety (WHS) Act 2011.  

Construction  

11B During construction, fuels, glues, sealants and other hazardous goods would be stored on site, in accordance with relevant specifications 
to ensure these substances do not spill into the surrounding environment during refuelling activities, transport and delivery. 

Construction 

11C The chlorine injection point will be designed and managed in accordance with HWC Standard Technical Specification ï Chemical Storage 
and Delivery Systems (STS 670) and the relevant Australian Standards and legislation requirements (e.g. POEO Act).  

Operation 

12. Landscape and visual amenity 

12A Where feasible and reasonable, structures and materials in the construction compounds, such as stockpiles and machinery, would be 
sited to minimise temporary visual impacts occurring during construction works. 

Construction  

12B The Proposal site would be kept in clean and orderly state to minimise any visual impacts that may arise during construction activities. Construction 

12C Suitable material and finishes, including those which are non-reflective and blend with the surrounding landscape, would be selected for 
the aboveground components of the Proposal (i.e. WWPS and ventilation stacks). Materials and finishes of these components would be 
selected at detailed design to ensure low visual intrusion on surrounding areas. 

Operation 
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7 CONCLUSION 
PM No. 1 Pty Ltd (the Applicant) is seeking approval for the development of a water and 
wastewater supply pipeline and a wastewater pumping station (WWPS) (the Proposal) 
to support the development of the Kings Hill Urban Release Area (URA), north of 
Raymond Terrace, New South Wales (NSW). The Environmental Impact Statement 
(EIS) for the Proposal was publicly exhibited between 1 April and 28 April 2020. 

This RtS has been prepared to address comments raised by both government agencies 
and the community during the public exhibition of the EIS, as well as during further 
clarifications with agencies. This RtS provides further information and justification for 
the Proposal in order to respond to and address the submissions received.  

The mitigation measures provided within the EIS have been updated to respond to the 
submission received (refer to Section 6 of this RtS). Overall, the assessment identifies 
that the Proposal would, subject to the implementation of updated mitigation measures, 
result in no substantial environmental impacts in addition to those identified within the 
EIS. 
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1 INTRODUCTION 

1.1 Background 
In 2010, the New South Wales Government rezoned land at Kings Hill Urban Release Area (URA), located 
north of Raymond Terrace within the Port Stephens Local Government Area (LGA). Previously zoned as 
rural land, the URA would support a mix of general residential and mixed use. The URA is expected to 
comprise in excess of 3,500 residential dwellings constructed over a twenty five-year period. 

PM No. 1 Pty Ltd (the Applicant) is seeking approval under the Environmental Planning and Assessment Act 
1979 (EP&A Act) for the development of a water and wastewater supply pipeline and a Wastewater Pumping 
Station (the Proposal) to support the development of the Kings Hill URA. The Proposal is located between 
Raymond Terrace in the south, and Kings Hill URA in the north.  

An Environmental Impact Statement (EIS) (Arcadis, 2019a) was prepared and placed on public exhibition 
from 18 August 2017 to 16 October 2017. Submissions were received from government, agencies, 
organisations and the public in response to the Proposal. A Response to Submission (RtS) report has been 
prepared in response to submissions received during the exhibition period (Arcadis, 2020).  

The EIS states that most of the Proposal site is located within an area classified as a Class 5 Acid Sulfate 
Soils (ASS). The Port Stephens Local Environmental Plan 2013 (PSLEP) considers Class 5 ASS as having 
the lowest probability of encountering ASS. The Proposal site also marginally intersects a Class 3 category 
soil at the northern portion of the Proposal site, therefore there is a potential for ASS to be encountered, 
disturbed, exposed and/or drained during excavation works.  

Following the submission of the EIS, Port Stephens Council (Council) has requested that under Clause 
7.1(3) of the Port Stephens Local Environmental Plan 2013 (PSLEP 2013), an Acid Sulfate Soil Management 
Plan (ASSMP, this Plan) must be prepared and submitted to Council prior to development consent being 
granted. The Port Stephens Council Development Control Plan (DCP) Part B3.1 also requires the 
preparation of an ASSMP to ensure that a development does not disturb, expose or drain ASS and cause 
environmental damage. 

1.2 Purpose of this ASSMP 
This Plan has been prepared to address Clause 7.1(3) of the PSLEP 2013 which requires the preparation of 
an ASSMP to be prepared and provided to the consent authority prior to development consent being 
granted. A review of the PSLEP 2013 shows that the Proposal site is largely situated in a Class 5 category, 
however, does also marginally intersect a Class 3 category at its northern portion (refer to Section 4). 

The Preliminary Site Investigation (PSI) (Appendix H) of the EIS states that a Class 3 category is described 
as ñWorks more than 1 metre below natural ground surface present an environmental risk; Works by which 
the water table is likely to be lowered more than 1 metre below natural ground surface, present an 
environmental risk.ò  

Due to the presence of a Class 3 category within the Proposal site, there is potential for acid sulfate soils to 
be encountered, disturbed, exposed and/or drained during excavation works. An ASSMP would therefore be 
required for areas of suspected ASS/PASS. This ASSMP is not relevant to other areas.  

This ASSMP would form part of the Proposalôs Environmental Management System (EMS) and may be 
appended to the Construction Environmental Management Plan (CEMP).  
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1.3 Proposal Description 
Water and wastewater infrastructure would be developed to service the first stage of development of Kings Hill 
URA. Key components of the Proposal include: 

• A water pipeline approximately 6.7 kilometres in length that would connect to existing Hunter Water 
Corporation (HWC) infrastructure in the south and Kings Hill URA in the north 

• A wastewater pipeline approximately 4.2 kilometres in length that would connect to existing HWC 
infrastructure in the south and the wastewater pumping station (WWPS) to be constructed within Kings 
Hill URA in the north 

• A WWPS within Kings Hill URA, including a hardstand area for vehicular access during operation 
• Temporary compound areas to be utilised during construction. 

The water and wastewater pipelines would follow the same alignment, with the pipes laid on top of and 
surrounded by single sized aggregate embedment material in parallel trenches approximately 600 millimetres 
and 900 millimetres wide, respectively. The trenches would be a maximum of six metres deep and would be 
situated approximately 600 millimetres apart. 

An overview of the Proposal is shown in Figure 1-1. The alignment, built form, construction and operation of 
the Proposal is described in further detail in Sections 4.1.1 to 4.4 of the EIS, and within the RtS. 

The Proposal includes the connection of the URA to the existing water and wastewater services. The proposed 
pipelines terminate at the south of the URA. Further development of water and wastewater infrastructure (i.e. 
additional or upgraded infrastructure) would be required to service Kings Hill URA as additional stages are 
developed. This further development of water and wastewater infrastructure does not comprise part of the 
Proposal, i.e. is subject to future approval.  
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Figure 1-1 Overview of the Project (from EIS, Arcadis 2019a) 
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1.4 What is Acid Sulfate Material? 

1.4.1 Overview 
The National Strategy for the Management of Coastal Acid Sulfate Soils (1999) provides a definition for acid 
sulfate soils (and like materials) which is repeated in most other Acid Sulfate Material (ASM) and ASS 
management guidelines in Australia. As such this is considered the definitive definition and applies here in 
relation to the Proposal. 

ññAcid Sulfate Soilò is the common name given to naturally occurring soil and sediment containing iron 
sulfides, principally the mineral iron pyrite, or containing acidic products of the oxidation of sulfides. When 
sulfides are exposed to air, oxidation takes place and sulfuric acid is ultimately produced when the soilôs 
capacity to neutralize the acidity is exceeded.  It is this sulfuric acid that can cause significant socio-
economic and environmental impacts if not managed appropriately.  As long as the sulfide soils remain 
undisturbed (i.e. under the water table or in an anerobic state) oxidation is severely limited and the soils are 
quite harmless and can remain so indefinitely. 

Whilst ASS tends to be concentrated around coastal and estuarine environments, there is potential for ASM 
to occur further inland where prehistoric sea levels deposited sulphides through marine deposition. All forms 
of ASM in all environments and landforms have the potential to cause significant harm to the surrounding 
environment if disturbed. 

1.4.2 Acid Sulfate Soil (ASS) and Potential Acid Sulfate Soils (PASS) 
ASS is comprised of both Actual and Potential Acid Sulfate Soils (PASS). Both of these may be found in the 
same soil profile. 

Actual ASS are soils with highly acidic soil layers (pH 4 or less), resulting from the oxidation of iron sulfide in 
the soil. Visually, these soils may be recognized by the presence of: 

• Pale yellow mottles (refer to Figure 1-2)  

• Coatings of jarosite (refer to Figure 1-3) 

• Dieback of vegetation (scalding) 

• Presence of acid tolerant vegetation such as the common reed (Phragmites australis), She Oak 
(Casuarina glauca) and Native Waterlily (Nymphaea gigantea). 

ASS tends to be concentrated in low-lying areas with elevations generally below 5 m Australian Height 
Datum (AHD). It also tends to occur predominantly around coastal and estuarine environments, such as 
mangroves, swamps, saltmarshes, floodplains and coastal flats. Although considerably rarer, inland ASS can 
occur in sediments that were once derived from marine sediments. 

PASS are soils which contain iron sulfides or sulfidic material at lower concentrations, that have not been 
exposed to air and oxidised. The pH of these soils in their undisturbed state is usually 4 or more (and may be 
neutral (7) or even slightly alkaline (7-8)). PASS soils are generally associated with lower probability areas 
and generally overlooked as can visually appear benign based on initial screening. 

Due to the sulfidic ores that reside within them ASS and PASS cannot be classified as Virgin Excavated 
Natural Material (VENM) or Excavated Natural Material (ENM) under the NSW Environment Protection 
Agency (EPA) Waste Classification Guidelines. 
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Figure 1-2 Example of excavated material containing ASS 

 
Figure 1-3 Jarosite on rock 

1.4.3 Causes 
The following are a list of possible causes of impacts of construction within sediments containing PASS 
materials: 

• Excavation of PASS material.  Oxidation of this material can result in acid leachate 

• Discharge of sub-surface water as a result of settlement producing acid leachate where it flows through 
oxidised ASS 

• Embankment settlement will depress the underlying material with respect to the water table.  In some 
circumstances heave at the toe of the embankment by displacement may raise PASS material above the 
water table 

• Oxidation of pyrite in imported fill material. 
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1.4.4 Potential Impacts 
Potential impacts of the introduction of sulfuric acid contained within ASS/PASS into the surrounding 
environment can include in the following: 

• Toxifying nearby soil by stripping essential elements and/or dissolving heavy metals 

• Reducing farm productivity and altering natural vegetation communities 

• Damage to infrastructure- road base, pipelines and foundations  

• Death or stunted growth of aquatic flora and fauna 

• Large scale fish kills and fish disease 

• Impact on aquaculture 

• Mass mortalities of microscopic organisms 

• Increased light penetration due to water clarity 

• Loss of acid-sensitive crustaceans 

• Destruction of fish eggs 

• Loss of habitat 

• Persistent iron coatings 

• Alterations to water plant communities 

• Invasion by acid-tolerant water plants 

• Reduced spawning success due to stress 

• Chemical migration barriers 

• Reduced food resources 

• Dominance of acid-tolerant plankton species 

• Changes in food chain and web 

• Higher water temperatures due to increased light penetration 

• Increased availability of toxic elements 

• Reduced availability of nutrients. 

However, due to the small area that the Proposal site intersects with Class 3 Soils, the geological setting of 
the Proposal and the implementation of this Plan, it is unlikely that any of these impacts will occur as a result 
of the Proposal. 

1.5 Environmental Management System 
Following determination of the Proposal a Contractor will be appointed by the Proponent to undertake the 
construction works. In accordance with the EIS mitigation measures 0B and 1D and CEMP and ASSMP will 
be prepared by the contractor to manage impacts on the environment during the construction phase. The 
CEMP and Sub-plans will form part of the contractorôs EMS. Upon appointment the Contractor may (as 
required) prepare a more detailed ASSMP (for areas of suspected ASS/PASS) based on the framework 
provided by this Plan. 
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2 STATUTORY REQUIREMENTS 

2.1 Legal and Other Obligations 
Details about the legislation, planning instruments and guidelines considered during development of this plan 
are listed in Table 2-1 below. 
Table 2-1 Relevant legislation 

Legislation Details Relevance to the Proposal 

Environmental Planning 
and Assessment Act 
1979 (EP&A Act) 

The EP&A Act and EP&A Regulation 
provide the regulatory framework for 
planning approval and environmental 
assessment in NSW. The EP&A Act 
sets out how land in NSW is to be 
developed and managed, including the 
process for making environmental plans 
and requirements for development 
assessment. 

Approval is being sought for the Proposal 
under the EP&A Act. 
Conditions of Consent must be adhered to 
during construction of the proposal. 

Contaminated Land 
Management Act 1997 
(CLM Act) 

The general intention of the CLM Act is 
to establish a process for investigating 
and (where appropriate) remediating 
the land that the EPA considers to be 
contaminated significantly enough to 
require regulation.  

A preliminary investigation of contamination 
has been undertaken for the Proposal and is 
provided at Appendix H of the EIS. The PSI 
prepared by Arcadis (2019b) found that there 
was a low likelihood of contamination being 
present within the Proposal site. 

Fisheries Management 
Act 1994 (FM Act) 

The objectives of the FM Act include:  
(a)  to conserve fish stocks and key 

fish habitats;  
(b) to conserve threatened species, 

populations and ecological 
communities of fish and marine 
vegetation; and  

(c)  to promote ecologically sustainable 
development, including 

Under Clause 201 of the FM Act, a permit is 
required for dredging and reclamation. The 
Proposal would require dredging and 
reclamation at the Kings Hill URA watercourse, 
where trenching is required for pipeline 
installation triggering the requirement for a 
permit. As prescribed under Clause 219 of the 
FM Act, fish passage must not be blocked.  
 

Protection of the 
Environment Operations 
Act 1997 and 
Amendment 2005 (POEO 
Act) 

POEO Act establishes a regulatory 
framework for the protection and 
restoration of the environment. It 
provides a mechanism for licensing for 
certain activities, listed in Schedule 1 of 
the POEO Act. 
 

The current Raymond Terrace Waste Water 
Treatment Works (WWTW) Environment 
Protection Licence (EPL) (No. 217) includes 
both the WWTW and the associated 
reticulation system that is owned and operated 
by Hunter Water Corporation (HWC). The 
current Raymond Terrace WWTW EPL (No. 
217) includes an annual maximum discharge 
of 1,000 to 5,000 megalitres and a daily 
maximum discharge of 90,000 kilolitres. The 
daily quantity of wastewater transferred 
through the proposed WWPS would be 
approximately 1,420 megalitres of wastewater 
per year and 3,890 kilolitres per day, which is 
covered under the current EPL.  
Therefore, a separate EPL under Schedule 1 
of the POEO Act would not be required for the 
Proposal. However, the design and operation 
of the Proposal would be in accordance with 
the conditions in the current Raymond Terrace 
WWTW EPL (No. 217). 
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Legislation Details Relevance to the Proposal 

Water Management Act 
2000 (WM Act) 

The object of the WM Act is to provide 
for the sustainable and integrated 
management of the water sources of 
the State for the benefit of both present 
and future generations.  
 

Interaction with groundwater is considered 
likely due to the depth of the excavation 
required for the installation of the pipes. Any 
temporary or permanent interaction would be 
confirmed following geotechnical studies 
during detailed design. Where dewatering 
would be required as a result of trenching or 
underboring activities, it would be undertaken 
to limit discharge of groundwater to the 
environment and maintain safe construction 
work environment. An aquifer interference 
licence would be obtained in accordance with 
the WM Act as relevant. 
As discussed above, the Proposal would 
involve watercourse crossings for the 
installation of the pipelines, which include 
second order streams such as the Kings Hill 
URA watercourse, and watercourses 
associated with Irrawang Spillway and 
Grahamstown Spillway. Therefore, the 
Proposal also has the potential to be 
considered a ócontrolled activityô and require a 
ócontrolled activity approvalô under Section 91 
of the WM Act. 

 

2.2 Port Stephens Local Environmental Plan 2013 
This PSLEP 2013 establishes development standards for the Port Stephens Local Government Area (LGA) 
in accordance with the relevant standard environmental planning instrument under section 3.20 of the EP&A 
Act. Table 2-2 below details the relevant clauses, in relation to ASS, from the PSLEP 2013 to the Proposal. 
Table 2-2 Relevant clauses from the PSLEP 2013 

Clause Details How addressed 

Clause 7.1(3) Development consent must not be granted under this clause for the carrying 
out of works unless an acid sulfate soils management plan has been prepared 
for the proposed works in accordance with the Acid Sulfate Soils Manual and 
has been provided to the consent authority. 

This Plan 

2.3 Port Stephens Council Development Control Plan 2020 
Part B3 of the Port Stephens Council DCP applies to developments that are located on land that contains 
ASS. Objective B3.1 ï Acid Sulfate Soils aims to ensure that development does not disturb, expose or drain 
acid sulfate soils and cause environmental damage. Table 2-3 below details the relevant part from the DCP 
to the Proposal. 
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Table 2-3 Relevant Part from the DCP 

Part Details How addressed 

B3.1 Acid Sulfate 
Soils 

Development located on Acid Sulfate Soils (ASS) as identified on the Acid 
Sulfate Maps of the Local Environmental Plan adheres to the Local 
Environmental Plan requirements by taking one of the following three 
paths: 

1. Accept that ASS is present and prepare a development application and 
an ASS management plan as set out in the NSW ASS Manual; or 

2. Provide a framework for the on-going management and monitoring of the 
impacts throughout the development, in your ASS management plan. 
There is no set formula for managing ASS and each case must depend on 
the particular circumstance. Please refer to the NSW ASS Manual for 
details; or 

3. Undertake a preliminary assessment as set out in the NSW ASS Manual, 
to determine whether ASS is present and whether the proposed works are 
likely to disturb or oxidise these soils or lower the water table 

This Plan 

 

2.4 The Acid Sulfate Soil Manual 
The Acid Sulfate Soils Management Advisory Committee (ASSMAC) was established in 1994 to coordinate 
the whole of government response to ASS issues. The Acid Sulfate Soils Manual (the Manual) was 
developed by ASSMAC to provide best practice in planning, assessment and management of activities in 
areas containing ASS. Section 6.2 of the Manual sets out a minimum structure that an ASSMP should follow. 
Table 2-4 below demonstrated compliance with the structure set out in the Manual. 
Table 2-4 ASSMP structure required by the Manual 

ASSMP Section Details How addressed 

Overview of existing 
environment 

An overview of existing environmental attributes of the site and 
surrounds 

Section 4 

Overview of proposed 
works 

An overview of the proposed works Section 1.3 

Description of mitigation 
strategies 

A description of ASS mitigation strategies to minimise impacts 
from: 
• Disturbance 
• Excavated soils 
• Any acid leachate produced. 

Section 5 

Monitoring program A monitoring program for soils and the surface and subsurface 
water quality outlining: 
• Parameters to be monitored 
• Monitoring locations 
• Monitoring frequency 
• Analysis to be conducted 
• Laboratory conducting analysis 
• Procedures to be implemented if monitoring indicates that 

thresholds are being exceeded 
• Reporting procedures to the relevant authorities and the 

community (if appropriate). 

Section 6 

Description of pilot 
program (if relevant) 

A description of the pilot project or field trial (if new mitigation 
strategies are being used or a pilot is required by the determining 
authority). 

N/A 
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ASSMP Section Details How addressed 

Contingency measures A description of any contingency procedures to be implemented at 
the site to deal with unexpected events or in the event of failure of 
management procedures including a Remedial Action or 
Restoration Action Plan related to: 
• Any failure to implement any proposed ASS management 

strategies 
• Any mitigation strategies being ineffective so that the project 

fails to meet agreed standards or performance levels. 

Section 7 

2.5 EIS environmental mitigation measures 
The EIS identified a number of environmental mitigation measures to be implemented to ensure that impacts 
to the environment are minimised. Table 2-5 below details requirements from the EIS relevant to this 
ASSMP. 
Table 2-5 Required for this ASSMP from the EIS 

Environmental 
mitigation measure 

Details How addressed 

0A A Construction Environmental Management Plan (CEMP) would be 
prepared to manage impacts on the environment during the 
construction phase. This would address management of the following:  

• Contamination and acid sulphate soils  

This Plan 

1D An Acid Sulfate Soil Management Plan (ASSMP) would be prepared 
as part of the CEMP for any Classed 3 category soils to be excavated 
within the Proposal site.  

This Plan 
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3 ROLES AND RESPONSIBILITIES 
All personnel undertaking construction activities for the Proposal are responsible for the implementation of 
this ASSMP and have the responsibility to stop works if there is potential for a safety or environmental 
incident to occur. The key roles and responsibility for the pipelines construction are outlined in Table 3-1. 
Please note, the roles provided below are a guide only. The Contractor may decide to amend or update the 
roles detailed below and will ensure that the responsibilities listed are adequately delegated. 
Table 3-1: Key roles and responsibilities 

Role  Responsibility 

Project Manager/ 
Construction Manager 

• Ensure Environmental Work Method Statements (EWMSs) include the relevant 
controls in relation to ASS 

• Ensure that subcontractors comply with this Plan. 

Environment Coordinator 
(or delegate) 

• Keep this Plan up to date, including results from any ASS testing 

• Ensure all relevant personnel are aware of their responsibilities under this Plan 

• Investigate and test (if necessary) on reports of PASS from site inspections or from 
site personnel 

• Provide training to personnel relating to spoil and fill management. 

Project Engineer • Ensure implementation of this Plan 

• Organise the appropriate storage of agricultural lime on the Proposal site 

• Monitoring of environmental controls 

• Limit the need for groundwater dewatering, particularly in areas where ASS/PASS 
may be present 

• Coordinate the pH testing of excavated material 

• Advise the Environment Manager on the potential for ASS 

• Coordinate the completion of the ASS Checklist (to be developed by the Contractor) 

• Where possible avoid the excavation and interaction with ASS/PASS 

• Ensure imported material does not exhibit ASS/PASS traits 

• If reusing ASS or PASS on site, clarify its ability for reuse and document treatment 
and validation results. 

Superintendent/ Foreman • Facilitate the implementation of this Plan and ensure site controls used onsite are in 
accordance with this 

• Limit the need for groundwater dewatering, particularly in areas of ASS/PASS 

• Follow the direction of the Project Engineer with regards to the mixing rates of 
agricultural lime 

• Ensure the mixing of agricultural lime (if required) is undertaken in an appropriate 
location away from waterways and drainage lines 

• Where ASS/PASS is present on site and stockpiled, ensure adequate bunding is 
provided around ASS stockpiles at all times 

• Ensure adequate resources are available at all times to manage the implementation 
of this Plan 

• Where possible avoid the excavation and interaction with ASS 

• Advise the Environmental Coordinator on the potential for ASS. 
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Role  Responsibility 

All Personnel, including 
Subcontractors 

• All personnel, including subcontractors, are required to comply with the 
requirements of this Plan 

• All personnel are to attend appropriate training in relation to ASS issues 

• Advise your Supervisor/Manager as soon as possible if you believe ASS materials 
have been exposed. 

3.1 Training and Awareness  
All employees and contractors working within areas of suspected ASS/PASS will undergo a project induction 
(which includes environmental aspects) and environmental training in relation to management of ASS and 
implementation of this Plan. 

Records will be kept of all personnel undertaking the site induction and training, including the contents of the 
training, date and name of trainer/s. 

3.1.1 Monitoring training 
The Proponent will ensure that all site personnel, contractors and sub-contractors working within areas of 
suspected ASS/PASS undergo site specific induction training, which has been developed with an emphasis 
on understanding and managing risks associated with the ASS. 

Training will be conducted by the Proponent, and if required, external experts will be engaged to provide the 
specialist training.   

Minimum training requirements will be included in the CEMP.  A record of all training undertaken will be 
maintained on site.  
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4 EXISTING ENVIRONMENT  
The existing soils and contamination for the proposal site is described in detail in Section 7.1 and Appendix 
H of the EIS. This section describes the existing environment applicable to ASS.  

4.1 Existing Acid Sulfate Soil Environment 
As outlined in Table 7-1 below, a review of the PSLEP 2013 shows that the Proposal site is largely situated 
in a Class 5 Acid Sulfate Soil category, however, does also marginally intersect a Class 3 category at its 
northern portion. Figures showing these acid sulfate soils along the Proposal site are provided in Appendix H 
of the EIS. 
Table 4-1 PSLEP ASS categories within the Proposal site 

Class of Land Works 

Class 3 Works more than 1 metre below the natural ground surface.  

Works by which the watertable is likely to be lowered more than 1 metre below the natural ground 
surface.  

Class 5 Works within 500 metres of adjacent Class 1, 2, 3 or 4 land that is below 5 metres AHD  and by 
which the watertable is likely to be lowered below 1 metre AHD on adjacent Class 1, 2, 3 or 4 land.  
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Figure 4-1 below shows ASS mapping in the Proposal site. 
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Given the small area of the site intersects Class 3 soils, the probability of ASM at the Proposal site is relatively low (refer 

to  

Figure 4-1). This indicates that should ASM is encountered it will most likely be PASS rather than ASS 
material, as such in-situ field assessment of the higher probability areas to eliminate the presence of PASS 
is recommended.   

4.2 Potential ASS Impacts  
As defined in the NSW EPA Waste Classification Guidelines Part 4: Acid Sulfate Soils (2014), acid sulfate 
soils are those naturally occurring sediments and soils which contain sulfides, mainly iron sulfide and iron 



Kings Hill Water and Wastewater Infrastructure ï Acid Sulfate Soil Management Plan 

16 

disulfide or their precursors. Exposure of these sulfides in the soil to oxygen ï often as a result of drainage or 
excavation ï can produce sulfuric acid, which may have a significant impact on the environment. Leaching of 
sulfuric acid into waterways can cause serious water quality problems, resulting in fish kills and damage to 
infrastructure, such as floodgates and bridges. 
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Figure 4-1 Sheet 1 ASS mapping in the Proposal study area  

  



Kings Hill Water and Wastewater Infrastructure ï Acid Sulfate Soil Management Plan 

18 

 

 
Figure 4-1 Sheet 2 ASS mapping in the Proposal study area 
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5 MANAGEMENT OF ACID SULFATE SOIL 

5.1 Avoiding land where Acid Sulfate Soil occurs 
As detailed in the Manual, avoiding land where known high levels of ASS occur within the Proposed site is 
the most environmentally responsible management action. Fortunately, as shown in 

 
Figure 4-1 the vast majority of the Proposal site falls within low risk ASS areas. 
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5.2 Avoid disturbance of Acid Sulfate Soil if present on land 
As detailed in the Manual, avoiding disturbance of land if ASS is known to be present on land is an effective 
management strategy. For areas of known ASS/PASS the following avoidance management measures could 
be considered: 

• Undertake in-situ ASS/PASS assessment in areas of suspected ASS/PASS to determine the presence of 
ASS/PASS prior to commencement of works  

• Undertake shallow soil disturbance where possible so as not to disturb ASS 

• Redesign drainage where possible so as not to disturb ASS 

• Avoid activities which result in fluctuation of groundwater where possible 

• Cover ASS with clean fill where possible so as not to disturb 

• Set aside known ASS areas where possible so as not to disturb 

• Disturb only the lowest levels of ASS where possible. 

5.3 Testing for Acid Sulfate Soil 
Testing to determine Acid Sulfate Material in areas where suspected ASS/PASS is identified though desktop 
assessment will be carried out by a suitably qualified person. ASS/PASS will be identified based on field 
testing/laboratory testing ï specifically pHF and PhFOX analysis. It may be necessary to cease excavation of 
the suspect material and manage any material already excavated from that area according to this Plan until 
further testing confirms the status of the material.  

No material which exhibits the characteristics of being acid sulfate or potentially acid sulfate will be brought 
onto the Proposal site. Generally, earthworks operations will be performed such that ASS and PASS are 
segregated from non acid producing materials. 

5.3.1 Desktop and Visual Assessment 
Desktop assessment of PASS or ASS begins using the Environmentally Sensitive Area Maps (e.g. 
https://www.environment.nsw.gov.au/eSpade2Webapp) which identify all areas of ASS/PASS based on 
geological maps and surface elevation.  

Visual assessment will only identify materials with high a high ASS potential and as the visual indicators are 
the oxidised soils themselves. Considering the pipeline alignment is in generally a low risk area and the 
occurrence of ASM will most likely be PASS, visual inspection is not robust enough for ASS detection and 
therefor reliance of field testing and further laboratory testing is recommended. However it is also important 
to be able to recognise indicators of actual acid sulfate soils to prevent further acidification of land and 
waterways. These indicators include: 

• Cloudy green-blue water 

• Excessively clear water 

• Iron stains 

• Poor pasture 

• Scalded soil 

• Yellow jarosite 

• óRotten eggô smell 

• Waterlogged soil 

• Corrosion of concrete and/or steel structures  

• Oily-looking surface iron bacterial scum 

• Dark grey soils. 

https://www.environment.nsw.gov.au/eSpade2Webapp
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5.3.2 Field Test 
Field sampling and testing should be conducted by a suitable qualified person to ensure appropriate handing 
of oxidising chemicals, equipment and or sampling collection methodology. 

Field screening involves field or laboratory testing the pH of soil with distilled water (pHF) and with an 
oxidising agent, hydrogen peroxide (pHFOX). This process is either performed in the field or by the laboratory 
as a screening tool to determine if further analysis is required. 

Appendix 1 of the Manual recommends procedures and equipment that should be used to perform Field 
testing along with sampling duration (up to 4hrs for pHFOX), and field sheets. An alternative method is to have 
the field tests conducted by a NATA accredited laboratory.  

Field pHF  

pHF readings of 4 or less (<4), indicate that actual acid sulfate soils are present with sulfides having been 
oxidised in the past, resulting in acid soils and acidic soil pore water. Readings greater than 4 but less than 
5.5 are acid and may be the result of some previous or limited oxidation of sulfides, but is not confirmatory of 
actual acid sulfate soils; therefore further laboratory testing  is required to confirm the presence of ASS. 

It should be noted that substantial exchangeable/soluble aluminium and hydrogen ions usually exist at these 
pH values.  Other factors such as excessive fertilizer use, organic acids or strong leaching can cause pH 
values greater than 4 but less than 5.5.  

Field pHFOX (after oxidisation) 

pHFOX readings indicate the pH after oxidisation and is generally an indicator that PASS material is present. 
Similar to pHF readings, less than 3 indicate a strong reaction to oxygen and have a high level of certainty of 
PASS, readings between 3 - 5 require laboratory analysis confirm the presence of PASS, greater than 5 
indicate a low potential for PASS material.  

Similarly to PHF materials with a high sand content, high shell or carbonate content can have varied results 
and further laboratory analysis is recommended. 

5.3.3 Laboratory Test 
Following confirmed field assessment and or visual assessment of ASS/PASS, samples should be sent to a 
National Association of Testing Authorities (NATA) accredited laboratory for verification of ASS/PASS. 
Assessment by a suitably qualified person is required to interpret the results. 

There are two types of tests than can be performed with both able to provide results comparable to the 
ASSMAC guidelines for Acid Sulphate Soils. These tests include: 

• Suspension Peroxide Oxidation Combined Acidity and Sulphur (SPOCAS)   

• % Sulphur Chromium (%SCr). 

Laboratory results will also inform treatment methods (refer to Section 5.5). 
Table 5-1 ASS/PASS Analysis action criteria - ASSMAC 

Type of Material 
 

Action Criteria 
1-1000 tonnes disturbed 

Action Criteria if more than 1000 
tonnes disturbed 

Texture 
range. 
McDonald et al. 
(1990) 

Approx. clay 
content 

(%<0.002 mm) 

Sulfur trail % 
S oxidisable 
(oven-dry 
basis) e.g. 
STOS or SPOS 

Acid trail mol 
H+/ tonne 
(oven-dry 
basis) e.g., 
TPA or TSA 

Sulfur trail % 
S oxidisable 
(oven-dry 
basis) e.g. 
STOS or SPOS 

Acid trail mol 
H+/ tonne 
(oven-dry 
basis) e.g., 
TPA or TSA 

Coarse 
Texture 
Sands to loamy 
sands 

<5 0.03 18 0.03 18 

Medium 
Texture 5-40 0.06 36 0.03 18 
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Type of Material 
 

Action Criteria 
1-1000 tonnes disturbed 

Action Criteria if more than 1000 
tonnes disturbed 

Sandy loams to 
light clays 

Fine Texture 
Medium to 
heavy clays 
and silty clays 

>40 0.1 62 0.03 18 

 

5.4 Stockpiling 
ASS/PASS will be managed / treated and covered as soon as practicable. When stockpiling of ASS/PASS is 
unavoidable, the Manual recommends the following requirements must be complied with: 

• Place excavated materials in low permeability bunded areas 

• The bund shall be lined with a clay lining mixed with neutralizing agent (agricultural lime) 

• Minimise surface area exposed to oxidization ï consider the use of capping if stockpiling more than a few 
weeks 

• Collector drains must collect all leachate or rainfall from the stockpile area and transfer it to a basin or 
sump for monitoring and treatment of acid runoff 

• Install upslope diversion banks to prevent water run-on 

• The stockpile site must be at least 50 m from the nearest waterway. 

5.5 Treatment of ASS with Agricultural Lime 
When disturbed, and following confirmation from laboratory testing, ASS/PASS must be treated with 
agricultural lime to neutralize the acidifying effects of the soil. An ASS/PASS treatment cell(s) should be 
established as demonstrated in Figure 5-1. Following receipt of laboratory testing results and agricultural 
lime dosing rate can be developed as per Table 5-2 provided in the ASS Manual. In addition, suspension 
peroxide oxidation combined acidity and sulfur (SPOCAS) results will also provide a sample specific lime 
dosing rate based on the acid trail within the samples provided for analysis.  

The agricultural lime shall be evenly distributed over the earthworks layer to be treated at the dosage rate as 
outlined below: 

1. Lime the base of the stockpile pad with a 5 mm thick layer of fine grade-1 agricultural lime 

2. Spread excavated ASS onto the pad in layers 10 ï 30 cm thick 

3. Apply lime as per Table 5-2 of lime per tonne of soil excavated. Note: windy conditions should be 
avoided for safety and efficiency; 

4. Cultivate lime into the ASS layer well, preferably using a rotary hoe. Ensure an even homogenous 
mix of soil and lime is created before spreading the next soil layer;  

5. Repeat steps 2 ï 4 as required.  

Following liming, the pHF of the treated soils is to be monitored twice a day for one week to ensure there is 
adequate lime application. Neutralised soil is to be in the pH range of 5.5 to 8.5. If pH is below this level 
additional amounts of lime should be added and incorporated to bring the soil to the range of 5.5 to 8.5. 
Analysis of soil pHF is to be undertaken weekly thereafter if there is no significant change. 

The stockpile treatment pad is to be formed with soils of low permeability in the base and surrounding control 
bunding. External water sources to be diverted away from the treatment cell. Drainage lines within and from 
the treatment pad to be formed from impermeable material, draining to an adequately sized control sump for 
treatment/extraction of leachate.  An Erosion and Sediment Control Plan (ESCP) should be developed for 
the dedicated ASS material treatment site.  



Kings Hill Water and Wastewater Infrastructure ï Acid Sulfate Soil Management Plan 

23 

 
Figure 5-1 ASS lime treatment cell design 

Final validation sampling of treated soils will be conducted at the completion of treatment to determine if the 
neutralisation process has been successful. Validation sampling will be conducted in accordance with the 
ASS Manual. 
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Table 5-2 Agricultural Lime Dosing Rate ï based on soil analysis (taken from Table 6.2 of the ASS Manual) 
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6 INSPECTIONS AND MONITORING 
Inspection and monitoring in relation to ASS should include: 

• Potential areas where ASS/PASS is identified though the desktop assessment should be in-situ assessed 
for ASS/PASS prior to development works 

• Undertaking regular site inspections in accordance with the Contractorôs CEMP to be conducted by the 
Environment Coordinator and/ or Project Engineer 

• Undertaking Acid Sulfate Materials Checklists (to be developed by the Contractor) if ASS is suspected or 
disturbed. To be conducted by the Environment Manager and/ or Project Engineer 

• Daily visual site inspections conducted by the Superintendent/ Foreman and Environment Coordinator / 
Advisor 

• All personnel will make their JV supervisor aware if they think ASS have been encountered and/ or 
exposed. Monitoring and maintaining records for the ASS treatment area/s  

• Regular inspection of all permanent and temporary erosion and sediment control works in accordance 
with the CEMP. 

The Contractorôs CEMP will outline the requirements for all environmental inspections, monitoring, and 
auditing for the Proposal.  

6.1 Regular visual monitoring 
Regular visual monitoring of ASS/PASS areas and surrounds shall be undertaken to identify signs of ASS 
oxidation. This monitoring should include detecting: 

• Unexplained scalding, degradation or death of surrounding vegetation 

• Unexplained death or disease in aquatic organisms 

• Formation of the mineral jarosite and other acidic salts in exposed or excavated soils  

• Areas of green-blue water or extremely clear water indicating high concentrations of aluminium 

• Rust coloured deposits on plants and on the banks of drains, water bodies and watercourses indicating 
iron precipitates 

• Black to very coloured waters indicating de-oxygenation. 

6.2 ASS Monitoring Program 
A detailed ASS monitoring program will be developed by the Contractor within areas of suspected 
ASS/PASS and will include: 

• Monitoring locations 

• Monitoring frequency 

• Analysis to be conducted.  
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7 CONTIGENCY MEASURES 
If ASS/PASS is identified, appropriate actions must be taken to ensure the ASS/PASS is not able to oxidise 
in the field. For example: 

• If ASS/PASS is identified to occur in the vicinity of your work area, choose a construction method that 
avoids the need to disturb ASS/PASS.  

• If avoidance of ASS/PASS is not possible, notify environment staff of upcoming works at least 5 days 
prior to commencement of activities.  

Any material that does not conform to the expected or tested levels and exhibits high likelihood of ASS will 
be either left in place, excavated soil will be isolated and a suitable treatment method devised as detailed in 
Section 5.  

Further contingency measures will be developed by the Contractor as required. 
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8 DISPOSAL OF ACID SULFATE SOIL 
ASS/PASS soils cannot be classified as VENM or ENM due to the sulfidic ores that reside within. In addition, 
naturally acidic soils below 4.5 pH absent of ASS/PASS do not meet the ENM/VENM classification.  

Assessment of the soils in regard to Potential Contaminants of Concern (PCoC) and background pH at the 
Proposal site need to be considered and waste classification based on contamination concentrations and pH 
accordingly. 

Assessment of the NSW EPA Waste Classification Guidelines for offsite disposal options including correct 
sample density for waste classification. 

A suitable waste handling facility will need to be found that will accept the material based on the ASS/PASS 
classification and or the neutralised waste classification provided by a suitably qualified contaminated land 
consultant. 

If on-site treatment and reuse is not possible and off-site disposal is required, procedures outlined within the 
waste Classification Guidelines, Part 4: Acid Sulfate Soils (NSW EPA 2014) shall be implemented. This 
includes the following: 

• Keep potential ASS wet at all times during excavation and subsequent handling, transport and storage 
until they can be disposed of safely.  

• ASS must be received at the proposed disposal point within 16 hours of being dug up. 

• Potential ASS may be disposed of in water below the permanent water table, provided: 

• This occurs before they have had a chance to oxidise, i.e. within 24 hours of excavation 

• They meet the definition of VENM under the Protection of the Environment Operations Act 1997, even 
though they contain sulfidicores or soils. 

• Landfills shall be appropriately licensed to receive ASS 

• NSW Department of Planning, Industry and Environmentôs (DPIE) Environment Line has details on 
facilities able to accept this waste: phone 131 555. 

• PASS must be disposed of within 8 hours of their receipt at a landfill and kept wet at all times until their 
burial at least 2 metres below the lowest historical level of the water table at the disposal site. 

• Documentation must be provided to the occupier of the landfill for each truckload of PASS received, 
indicating that the soilôs excavation, transport and handling have been in accordance with the ASS 
Manual, thus preventing the generation of acid. 

• The disposal siteôs licence will outline what documentation needs to be kept and for how long. 

• Soil that has dried out, undergone any oxidation of its sulfidic minerals, or which has a pH of less than 5.5 
must be treated by neutralisation and disposed of at a landfill that can lawfully accept it. 
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9 REVIEW AND IMPROVEMENT 

9.1 Review and Improvement 
Review and improvement of this Plan (as required) will be in accordance with the Contractorôs CEMP. 
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Registered office: Level 16, 580 George Street, Sydney NSW 2000, Australia   ABN 76 104 485 289 
 
Kings Hill Water and Wastewater Infrastructure Risk Assessment Memorandum 

Date 22/07/2020 
To Ryan Falkenmire (Port Stephens Council) 
From Rachel Perry (Arcadis) 
Copy to Adam Smith (APP), Westley Owers (Arcadis) 
Subject Kings Hill Water and Wastewater Infrastructure (DA 16-2020-81-1) Risk Assessment 
  
 

Introduction 
This memorandum has been provided in response to requests for additional information received by PM 
No. 1 (the Applicant) with regard to the environmental impact assessment undertaken to date for the 
Kings Hill Water and Wastewater Pipeline Environmental Impact Statement (EIS) (DA 16-2020-81-1) 
(the Proposal). In particular, further information regarding ecological impacts associated with 
groundwater interaction and the Irrawang Swamp, a Coastal Wetland under the State Environmental 
Planning Policy (Coastal Management) 2018 (Coastal Management SEPP), has been requested. 

It is difficult to quantify the potential ecological impacts resulting from some elements of the Proposal 
given the high variability of potential magnitude of impact. This risk assessment has been prepared to 
consider the likelihood and consequence of potential environmental impacts of the Proposal and 
address how the application of certain measures during construction and operation contribute to 
mitigating these associated risks. Potential impacts assessed include:  

• Groundwater drawdown and dewatering during construction 

• Barriers to groundwater flow during operation 

• Pipe failure during operation (i.e. sewage or chlorinated water entering the environment) 

• Emergency discharge from the wastewater pumping station (WWPS) overflow relief structure. 

Analysing and evaluating the risks 
Each risk statement was assessed based on its likelihood and consequence to determine a qualitative 
rating using the risk management framework shown below. Table 1 shows the likelihood scale and Table 
2 shows the consequence scale applied to the risk assessment process.  

Once qualitative likelihood and consequence ratings were assigned to each risk, the inherent risk 
evaluation was completed and priority level assigned (Table 3). Relevant controls and mitigation 
measures that would be in place for the construction and operation of the Proposal were identified, and 
the residual risk was evaluated. 

The potential impacts, inherent risk, proposed controls and residual risk is presented in Table 4. 
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Table 1 Likelihood scale 

Likelihood Description Score 

Almost certain (>50%) The impact is common and expected to occur in most 
circumstances A 

Likely (25%-50%) The impact has occurred before and will probably occur again B 

Possible (10%-25%) The impact could occur at some time C 

Unlikely (5%-10%) The impact is not likely to occur D 

Rare (<5%) The impact would only occur in exceptional circumstances E 

 
Table 2 Consequence scale 

Consequence Description Score 

Insignificant Negligible impacts to biodiversity values 1 

Minor Minor and transient impacts to biodiversity values 2 

Moderate Moderate, localised and/or short-term impacts to biodiversity 
values  3 

Major Significant, long-term impacts to biodiversity values that extend 
beyond the project site 4 

Extreme Permanent, severe impacts to biodiversity values in the region 5 

 

Table 3 Matrix of likelihood and consequence for prioritisation of risks 

Consequence 

Likelihood 

E - Rare D - Unlikely C - Possible B - Likely A - Almost 
certain 

5 - Extreme Moderate (12) High (19) Extreme (20) Extreme (24) Extreme (25) 

4 - Major Moderate (10) High (15) High (18) Extreme (21) Extreme (23) 

3 - Moderate Moderate (6) Moderate (9) High (14) High (17) Extreme (22) 

2 - Minor Low (3) Moderate (5) Moderate (8) High (13) High (16) 

1 - Insignificant Low (1) Low (2) Moderate (4) Moderate (7) Moderate (11) 
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Table 4 Risks and controls 

Risk 
description Potential Impacts 

Inherent risk 
Controls 

Residual risk 

C L IR C L RR 

Groundwater 
drawdown 
during 
excavation of 
the trench 

Drawdown of the water table can cause 
wetlands to become recharge instead of 
discharge zones, altering the soil water regime 
and water chemistry, which then influences the 
vegetation and fauna communities. A prolonged 
period of drawdown can result in drying out of 
the ecosystem over time (Serov et al., 2012).  
Drawdown may also result in reductions in 
groundwater baseflow to connected surface 
water systems. 

3 C 14 

During construction, excavation and trenching 
would be undertaken in a manner which limits the 
amount of inflow into the trench at any one time.  
These measures would minimise drawdown in 
surrounding areas and therefore minimise impact to 
GDEs and amount of dewatering required.  
Any groundwater removed during dewatering of the 
trench during construction would be artificially 
recharged to the groundwater table where 
practicable and only once water is confirmed to not 
be contaminated.  

3 D 9 

Pipe failure 
during operation 
(i.e. sewage or 
chlorinated 
water entering 
the 
environment) 

The scale and intensity of impacts is difficult to 
quantify given the variability of potential 
magnitude of failure. Potential impacts to GDEs 
in a major event could include: 
For sewage leaks:  

• Changes to composition and structure of 
vegetation communities 

• Increased risk of weed incursion due to higher 
nutrient levels 

• Degradation of aquatic habitat from reduced 
water quality 

• Introduction of pathogens to wildlife 

For chlorinated water leaks:  

• Water quality impacts, with potentially toxic 
effects on micro-organisms, fish and other 
aquatic animals, frogs and reptiles 

 

 

4 C 18 

The pipes would be designed and constructed in 
accordance with Hunter Water Corporation (HWC) 
standard technical specifications and in 
consultation with HWC engineers 
To prevent or avoid failure, pipes would be 
monitored and maintained in accordance with 
HWCôs asset management and maintenance 
program.  
In the unlikely event of pipe failure, incidents would 
be managed by following HWCôs pollution incident 
response management plan that should generally 
include: 

• Notification of the problem (e.g. alarms notifying 
of pressure drop, odour complaint, incident 
noticed by HWC personnel or member of the 
public) 

• Assess and declare an incident 

• Communications with relevant parties (such as 
surrounding sensitive receivers, Port Stephens 
Council and the EPA) 

4 E 10 
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Risk 
description Potential Impacts 

Inherent risk 
Controls 

Residual risk 

C L IR C L RR 
• Establish control and manage the incident, 
including establishing emergency environmental 
controls and repairs 

Conduct an incident investigation and determine if 
another event is likely to occur in the area. 

Barrier to 
groundwater 
flow  
 

The risk of creating a long-term barrier to 
groundwater flow is considered to be inhrently 
low, as groundwater in this area would generally 
travel below the pipeline.  

Barriers to groundwater flow could potentially 
result in changes to the seasonal inundation 
patterns across Irrawang Swamp and drying out 
of wetlands.   

3 D 9 
Bedding material and refilling of the trench would 
be gravel or pre-existing soils or another medium, 
to aid the flow of groundwater around the pipes. 

3 E 6 

Discharge from 
the WWPS 
overflow relief 
structure.  

Release of sewage to aquatic habitats and 
wetlands, including TECs, causing potential 
eutrophication of the environment. 

4 D 15 

Any concentrated sewer overflow from the pumping 
station would be controlled by being directed 
through the overflow relief structure.  
The WWPS and overflow relief structure would be 
designed and constructed in accordance with HWC 
specifications and in consultation with HWC. 
Generally, the design would include:  

• Alarms to notify of potential risk of overflow 

• Additional storage capacity of the WWPS wet 
well (a minimum of 8 hours storage would be 
included) 

• Potential bunding of the area immediately 
downstream of the overflow relief structure to 
minimise impact to the wetland 

• Backup generators in case of power outages 

Installation and management of the overflow relief 
structure would be undertaken in accordance with 
HWC standards. 

4 E 10 
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Conclusion 
Risk and adaptation measures for variable potential ecological impacts of the Proposal were identified, 
with three high risks and one moderate risk if no controls or mitigation measures were implemented, 
However, a range of adaptive responses would be incorporated into the design, construction and 
operation of the Proposal, thereby reducing the likelihood of potential impacts. All potential impacts 
have been reduced to moderate residual risk rating and are considered unlikely to occur or would only 
occur in extreme circumstances and would be adequately managed. 
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 THREATENED SPECIES TABLES 



Threatened flora 

Name 
 

BC 
Act 

EPB
C Act 

IBRA 
subregion 

Habitat requirements 
Associated 
PCTs 

No. of 
records 
(Bionet 
10km 
buffer) 

Habitat 
presence 

Targeted 
surveys 

Recorded 
Consider for 
further 
assessment? 

Acacia 
bynoeana 

(Bynoeôs Wattle)   
V E Hunter 

Occurs from Morisset 
south to the Southern 
Highlands and west to 
the Blue Mountains. It 
grows mainly in heath 
or dry sclerophyll forest 
on sandy soils and 
seems to prefer open, 
sometimes disturbed 
sites such as trail 
margins and recently 
burnt areas. 

1600 

1619 
0 

Low. 

The 
development 
site is outside 
the known 
distribution of 
the species.  

The 
development 
site does not 
support 
preferred habitat 
for the species. 

Nil No 

No. 

The development 
site is outside the 
current known 
geographic range 
of the species.  

The areas of 
habitat within the 
Hunter subregion 
are substantially 
degraded to the 
point where the 
species is 
unlikely to utilise 
the development 
site. 

Angophora 
inopina  

(Charmhaven 
Apple)  

V V 
Hunter and 
Karuah 
Manning 

Occurs in the 
Hunter/Central Rivers 
Catchment, endemic to 
the Central Coast 
region of NSW, in open 
woodland with a dense 
shrub understorey on 
deep white sandy soils 
over sandstone. Occurs 
in vegetation 
communities of 
Eucalypt and 
Angophora. 

1619 1 

Low.  

The 
development 
site does not 
support 
preferred habitat 
for the species. 

Targeted 
surveys 
conducted for 
the KHURA SIS 
(RPS 2020) 
within area of 
PCT 1590 in 
the north of the 
development 
site adjoining 
SIS study area. 

No 

No.  

BAM-C lists 
geographic 
limitations as 
within Singleton 
and Cessnock 
LGAs. 



Name 
 

BC 
Act 

EPB
C Act 

IBRA 
subregion 

Habitat requirements 
Associated 
PCTs 

No. of 
records 
(Bionet 
10km 
buffer) 

Habitat 
presence 

Targeted 
surveys 

Recorded 
Consider for 
further 
assessment? 

Asperula 
asthenes  

(Trailing 
Woodruff) 

V V Hunter 

Found in scattered 
locations from 
Bulahdelah north to 
near Kempsey, with 
several records from 
the Port Stephens / 
Wallis Lakes area / 
Forster. The species 
generally occurs in 
damp sites along river 
banks. 

1619 1 

Low.  

The 
development 
site does not 
support 
preferred habitat 
for the species. 

Nil No 

No.  

The areas of 
PCT 1619 within 
the development 
site are 
substantially 
degraded to the 
point where the 
species is 
unlikely to utilise 
the development 
site. 

Callistemon 
linearifolius 

(Netted Bottle 
Brush) 

V - 
Hunter and 
Karuah 
Manning 

Occurs from Georges 
River to the 
Hawkesbury River in 
Sydney, north to the 
Nelson Bay area. 
Grows in dry sclerophyll 
forest. 

1590 4 

Moderate.  

There are 
records of the 
species in the 
locality and the 
development 
site supports 
marginal 
preferred habitat 
for the species. 

Targeted 
searches 
conducted 
during current 
surveys 

No 

No. 

Targeted 
searches for this 
species did not 
identify it. 

Cryptostylis 
hunteriana 

(Leafless 
Tongue Orchid) 

V V 
Hunter and 
Karuah 
Manning 

Recorded from the 
Gibraltar Range south 
to Victoria, chiefly in 
coastal districts but also 
extends on to 
tablelands. Does not 
appear to have well 
defined habitat 
preferences and is 
known from a range of 

1590 

1619 
0 

Low.  

The 
development 
site does not 
support 
preferred habitat 
for the species. 

Targeted 
seasonal 
surveys 
conducted for 
the KHURA SIS 
(RPS 2020) 
within area of 
PCT 1590 in 
the north of the 
development 

No 

No.  

The areas of 
PCT 1619 within 
the development 
site are 
substantially 
degraded to the 
point where the 
species is 



Name 
 

BC 
Act 

EPB
C Act 

IBRA 
subregion 

Habitat requirements 
Associated 
PCTs 

No. of 
records 
(Bionet 
10km 
buffer) 

Habitat 
presence 

Targeted 
surveys 

Recorded 
Consider for 
further 
assessment? 

communities, including 
swamp-heath and 
woodland. 

site adjoining 
SIS study area. 

unlikely to utilise 
the development 
site. 

Cynanchum 
elegans 

(White-flowered 
Wax Plant) 

E E 
Hunter and 
Karuah 
Manning 

Restricted to the east 
coast of NSW, inland to 
Merriwa. Occurs on 
margins of dry 
rainforest, also littoral 
rainforest, open forest 
and woodland, and 
scrub. 

1590 

1600 
1 

Low.  

The 
development 
site does not 
support 
preferred habitat 
for the species. 

Targeted 
surveys 
conducted for 
the KHURA SIS 
(RPS 2020) 
within PCTs in 
the north of the 
development 
site adjoining 
SIS study area. 

No 

No. 

The areas of 
PCT within the 
development site 
are substantially 
degraded to the 
point where the 
species is 
unlikely to utilise 
the development 
site. 

Diuris 
flavescens 

(Pale Yellow 
Doubletail) 

CE CE Karuah 
Manning 

Grows in grassy tall 
eucalypt forest with 
Kangaroo Grass and 
Blady Grass on brown 
clay soil. Known only 
from the Wingham-
Tinonee area. 

1600 0 

Low. 

The 
development 
site is well 
outside the 
known 
distribution of 
the species.  

The 
development 
site does not 
support 
preferred habitat 
for the species. 

Nil No 

No.  

The development 
site is well 
outside the 
current known 
distribution of the 
species (closest 
record is about 
100 km away).  

The areas of 
PCT within the 
development site 
are substantially 
degraded to the 
point where the 
species is 
unlikely to utilise 



Name 
 

BC 
Act 

EPB
C Act 

IBRA 
subregion 

Habitat requirements 
Associated 
PCTs 

No. of 
records 
(Bionet 
10km 
buffer) 

Habitat 
presence 

Targeted 
surveys 

Recorded 
Consider for 
further 
assessment? 

the development 
site. 

Diuris praecox 

(Rough Double 
Tail) 

V V 
Hunter and 
Karuah 
Manning 

Occurs between 
Bateau Bay and Smiths 
Lake. Grows on hills 
and slopes of near-
coastal districts in open 
forests with a 
grassy/dense 
understory. May not be 
visible throughout the 
year as it only produces 
leaves and flowering 
stems in Winter. 

1600 

1619 
0 

Low.  

The 
development 
site does not 
support 
preferred habitat 
for the species. 

Targeted 
surveys 
conducted for 
the KHURA SIS 
(RPS 2020) 
within area of 
PCT 1600 in 
the north of the 
development 
site adjoining 
SIS study area. 

No 

No. 

BAM-C lists 
geographic 
limitations as 
Newcastle LGA.  

Eucalyptus 
glaucina 

(Slaty Red Gum) 
V V 

Hunter and 
Karuah 
Manning 

Found on north coast of 
NSW and Casino as 
well as from Taree to 
Broke and west of 
Maitland. Grows in 
grassy woodland and 
dry eucalypt forest in 
deep, moderately fertile 
and well-watered soils. 

1590 0 

Low.  

The 
development 
site does not 
support 
preferred habitat 
for the species. 

Targeted 
surveys 
conducted for 
the KHURA SIS 
(RPS 2020) 
within area of 
PCT 1590 in 
the north of the 
development 
site adjoining 
SIS study area. 

The current 
survey included 
detailed floristic 
assessment of 
areas of PCT 
1590; the 
species is 
distinctive and 

No 

No.  

The development 
site is outside the 
current known 
range of the 
species (closest 
recent record 
over 14 km to the 
west).  

 



Name 
 

BC 
Act 

EPB
C Act 

IBRA 
subregion 

Habitat requirements 
Associated 
PCTs 

No. of 
records 
(Bionet 
10km 
buffer) 

Habitat 
presence 

Targeted 
surveys 

Recorded 
Consider for 
further 
assessment? 

would likely 
have been 
detected if 
present.  

Eucalyptus 
parramattensis 
subsp. 
decadens 

V V Karuah 
Manning 

One population occurs 
in Kurri Kurri and 
Mulbring-Abedare in 
'Kurri Sand Swamp 
Woodlands' whilst the 
second population 
occurs in the Tomago 
Sandbeds in 'Tomago 
Swamp Woodland'. 
Populations occur in 
dry sclerophyll 
woodland with dry 
heath understorey and 
as an emergent in dry 
or wet heathland. 
Flowers November-
January. 

1600 1391 

Low.  

The 
development 
site does not 
support 
preferred habitat 
for the species. 

Targeted 
surveys 
conducted for 
the KHURA SIS 
(RPS 2020) 
within area of 
PCT 1600 in 
the north of the 
development 
site adjoining 
SIS study area. 

 

No No.  

Grevillea 
guthrieana 

(Guthrie's 
Grevillea) 

E E Karuah 
Manning 

Grows along creeks 
and cliff lines in 
eucalypt forest, on 
granitic or sedimentary 
soil. Known from the 
north coast of NSW, at 
Booral near Bulahdelah 
and on the Carrai 
Plateau, south-west of 
Kempsey. 

1590 0 

Low.  

The 
development 
site is well 
outside the 
known 
distribution of 
the species.  

The 
development 
site does not 

Nil No 

No.  

The development 
site is outside the 
current known 
range of the 
species ï the 
southernmost 
record is over 30 
km away. 

The areas of 
PCT within the 



Name 
 

BC 
Act 

EPB
C Act 

IBRA 
subregion 

Habitat requirements 
Associated 
PCTs 

No. of 
records 
(Bionet 
10km 
buffer) 

Habitat 
presence 

Targeted 
surveys 

Recorded 
Consider for 
further 
assessment? 

support 
preferred habitat 
for the species. 

development site 
are substantially 
degraded to the 
point where the 
species is 
unlikely to utilise 
the development 
site. 

Grevillea 
parviflora subsp. 
parviflora 

(Small-flower 
Grevillea) 

V V 
Hunter and 
Karuah 
Manning 

Distributed through 
Sydney Basin with 
populations in Picton, 
Appin, Bargo and the 
Cessnock-Kurri Kurri 
area of the Hunter. 
Grows in sandy or light 
clay soils over thin 
shales, with lateritic 
ironstone gravels and 
nodules. Occurs in 
heath and shrubby 
woodland or open 
forest and often in 
open, slightly disturbed 
sites such as along 
tracks.  

1590  

1600  

1619 

10 

Low.  

The 
development 
site does not 
support 
preferred habitat 
for the species. 

Targeted 
surveys 
conducted for 
the KHURA SIS 
(RPS 2020) 
within areas of 
PCT in the 
north of the 
development 
site adjoining 
SIS study area. 

No 

No. 

The areas of 
PCT within the 
development site 
are substantially 
degraded to the 
point where the 
species is 
unlikely to utilise 
the development 
site. 

 

Melaleuca 
groveana 

(Grove's 
Paperbark) 

V - Hunter 

Widespread, scattered 
populations in coastal 
districts north of Yengo 
NP to south-east QLD. 
Also found near 
Torrington. Grows in 
heath and shrubland, 
often in exposed sites 
in low coastal hills, 

1619 0 

Low.  

The 
development 
site does not 
support 
preferred habitat 
for the species. 

Nil. No 

No.  

The areas of 
PCT 1619 within 
the development 
site are 
substantially 
degraded to the 
point where the 



Name 
 

BC 
Act 

EPB
C Act 

IBRA 
subregion 

Habitat requirements 
Associated 
PCTs 

No. of 
records 
(Bionet 
10km 
buffer) 

Habitat 
presence 

Targeted 
surveys 

Recorded 
Consider for 
further 
assessment? 

escarpment ranges and 
tablelands on 
outcropping granite, 
rhyolite and sandstone 
on rocky outcrops and 
cliffs. Can also occur in 
dry shrubby open forest 
and woodlands. 

species is 
unlikely to utilise 
the development 
site. 

Ozothamnus 
tesselatus V V Hunter 

Restricted to a few 
locations in an east-
west zone south of 
Bunnan and between 
west Bylong and east 
Ravensworth. Grows in 
eucalypt woodland.  

1590 

1600 
0 

Low. 

The 
development 
site is well 
outside the 
known 
distribution of 
the species.  

Nil No 

No. 

The areas of 
habitat within the 
Hunter subregion 
are substantially 
degraded to the 
point where the 
species is 
unlikely to utilise 
the development 
site. 

Persoonia 
pauciflora 

(North Rothbury 
Persoonia) 

CE CE Hunter 

The species has an 
extremely restricted 
distribution, with all but 
one of the plants in the 
only known population 
occurring within a 2.5 
km radius at North 
Rothbury in the 
Cessnock local 
government area. 
Found in dry open 
forest or woodland 
dominated by Corymbia 

1590 

1600 
0 

Low. 

The 
development 
site is well 
outside the 
known 
distribution of 
the species. 

Nil No 

No. 

BAM-C lists 
geographic 
limitations as 
within 10 km of 
North Rothbury.  



Name 
 

BC 
Act 

EPB
C Act 

IBRA 
subregion 

Habitat requirements 
Associated 
PCTs 

No. of 
records 
(Bionet 
10km 
buffer) 

Habitat 
presence 

Targeted 
surveys 

Recorded 
Consider for 
further 
assessment? 

maculata, Eucalyptus 
fibrosa and/or E. crebra 
and supporting a 
moderate to sparse 
shrub layer and grassy 
groundcover. The 
majority of the 
population is known to 
occur on silty 
sandstone soils derived 
from the Farley 
Formation. 

Pomaderris 
queenslandica 

(Scant 
Pomaderris) 

E - Karuah 
Manning 

Widely scattered but 
not common in north-
east NSW and 
Queensland. Known 
from several locations 
on the NSW north coast 
and a few locations on 
the New England 
Tablelands and North 
West Slopes, including 
near Torrington and 
Coolata. Found in moist 
eucalypt forest or 
sheltered woodlands 
with a shrubby 
understorey, and 
occasionally along 
creeks. 

1600 0 

Low.  

The 
development 
site is well 
outside the 
known 
distribution of 
the species. 

The 
development 
site does not 
support 
preferred habitat 
for the species. 

Targeted 
surveys 
conducted for 
the KHURA SIS 
(RPS 2020) 
within area of 
PCT 1600 in 
the north of the 
development 
site adjoining 
SIS study area. 

No 

No. 

The development 
site is outside the 
current known 
range of the 
species ï the 
southernmost 
record is over 30 
km away. 

The areas of 
PCT 1600 within 
the development 
site are 
substantially 
degraded to the 
point where the 
species is 
unlikely to utilise 
the development 
site. 



Name 
 

BC 
Act 

EPB
C Act 

IBRA 
subregion 

Habitat requirements 
Associated 
PCTs 

No. of 
records 
(Bionet 
10km 
buffer) 

Habitat 
presence 

Targeted 
surveys 

Recorded 
Consider for 
further 
assessment? 

Prostanthera 
cineolifera 

Singleton Mint 
Bush 

V V Hunter 

Restricted to only a few 
localities near Scone, 
Cessnock and St 
Albans. Grows in open 
woodlands on exposed 
sandstone ridges; 
usually found in 
association with 
shallow or skeletal 
sands. 

1590 

1600 
0 

Low.  

The 
development 
site does not 
support 
preferred habitat 
for the species. 

Nil No 

No. 

The areas of 
habitat within the 
Hunter subregion 
are substantially 
degraded to the 
point where the 
species is 
unlikely to utilise 
the development 
site. 

Pterostylis 
chaetophora V - 

Hunter and 
Karuah 
Manning 

In NSW the species is 
known from 18 sites 
between Taree and 
Kurri Kurri, extending 
towards Tea Gardens 
and the Upper Hunter. 
The species also 
occurs in Columbey NP 
and Wingen Maid NP. 
Preferred habitat is 
seasonally moist, dry 
sclerophyll forest with a 
grass and shrub 
understorey. 

1590 

1600 

1619 

5 

Low.  

The 
development 
site does not 
support 
preferred habitat 
for the species. 

Targeted 
surveys 
conducted for 
the KHURA SIS 
(RPS 2020) 
within areas of 
PCT in the 
north of the 
development 
site adjoining 
SIS study area. 

No 

No. 

The areas of 
PCT within the 
development site 
are substantially 
degraded to the 
point where the 
species is 
unlikely to utilise 
the development 
site. 

Rhizanthella 
slateri 

(Eastern 
Australian 

V E Karuah 
Manning 

Habitat requirements 
are poorly understood 
and no particular 
vegetation type has 
been associated with 
the species, although it 
is known to occur in 

1590 0 

Low. Although 
habitats for the 
species are 
poorly 
understood, due 
to the low flora 
habitat values of 

Nil No 

No. 

The areas of 
PCT within the 
development site 
are substantially 
degraded to the 



Name 
 

BC 
Act 

EPB
C Act 

IBRA 
subregion 

Habitat requirements 
Associated 
PCTs 

No. of 
records 
(Bionet 
10km 
buffer) 

Habitat 
presence 

Targeted 
surveys 

Recorded 
Consider for 
further 
assessment? 

Underground 
Orchid) 

sclerophyll forest. In 
NSW, currently known 
from fewer than 10 
locations, including 
near Bulahdelah, the 
Watagan Mountains, 
the Blue Mountains, 
Wiseman's Ferry area, 
Agnes Banks and near 
Nowra. 

the development 
site the species 
is unlikely to 
occur.   

point where the 
species is 
unlikely to utilise 
the development 
site. 

 

Rutidosis 
heterogama 

(Heath 
Wrinklewort) 

V V Karuah 
Manning  

Recorded from 
Cessnock to Kurri Kurri 
with outlying 
occurrences at Howes 
Valley. On the Central 
Coast it is located from 
Wyong to Newcastle 
with north coast 
populations between 
Wooli and Evans Head. 
It also occurs on the 
New England 
Tablelands. Grows in 
heath on sandy soils 
and moist areas in 
open forest and 
possibly along 
disturbed roadsides. 

1590  

1600  

1619 

 

Low.  

The 
development 
site does not 
support 
preferred habitat 
for the species. 

Targeted 
surveys 
conducted for 
the KHURA SIS 
(RPS 2020) 
within areas of 
PCT in the 
north of the 
development 
site adjoining 
SIS study area. 

No 

No. 

The development 
site is outside the 
current (disjunct) 
known range of 
the species. 

The areas of 
PCT within the 
development site 
are substantially 
degraded to the 
point where the 
species is 
unlikely to utilise 
the development 
site. 

Tetratheca 
juncea 

(Black-eyed 
Susan) 

V V 
Hunter and 
Karuah 
Manning  

Confined to the local 
government areas of 
Wyong, Lake 
Macquarie, Newcastle, 
Port Stephens, Great 
Lakes and Cessnock. 

1590 

1619 
0 

Low.  

The 
development 
site does not 
support 

Targeted 
surveys 
conducted for 
the KHURA SIS 
(RPS 2020) 
within area of 

No 

No. 

The areas of 
PCT within the 
development site 
are substantially 



Name 
 

BC 
Act 

EPB
C Act 

IBRA 
subregion 

Habitat requirements 
Associated 
PCTs 

No. of 
records 
(Bionet 
10km 
buffer) 

Habitat 
presence 

Targeted 
surveys 

Recorded 
Consider for 
further 
assessment? 

Usually found in low 
open forest/woodland 
with a mixed shrub 
understorey and grassy 
groundcover but has 
also been recorded in 
heathland and moist 
forest. 

preferred habitat 
for the species. 

PCT 1600 in 
the north of the 
development 
site adjoining 
SIS study area. 

degraded to the 
point where the 
species is 
unlikely to utilise 
the development 
site. 

Thesium 
australe 

(Austral 
Toadflax) 

V V Karuah 
Manning 

Found in small 
populations scattered 
across eastern NSW, 
the coast, and the 
Northern and Southern 
Tablelands. 
Populations occur in 
grassland on coastal 
headlands or grassland 
and grassy woodland 
away from the coast. 
Grows with Kangaroo 
Grass. 

1600  

1619 
0 

Low.  

The 
development 
site does not 
support 
preferred habitat 
for the species. 

Nil No 

No. 

The areas of 
PCT within the 
development site 
are substantially 
degraded to the 
point where the 
species is 
unlikely to utilise 
the development 
site. 

  



Threatened fauna 
Species credit species 
1 ï denotes species also identified in predicted species credit report (ecosystem credit species) 

Name 

 

BC 

Act 
EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Targeted 
surveys Recorded 

Consider for 
further 
assessment? 

Wallum Froglet 

(Crinia tinnula) 
V - Hunter 

Occurs from the 
Queensland border 
south to Kurnell. The 
species is found only in 
acid paperbark swamps 
and sedge swamps of 
the coastal ówallumô 
country. 

1619 63 

No. 

The development 
site does not 
support preferred 
habitat for the 
species. 

Nil No No ï habitat 
absent 

Green and 
Golden Bell Frog  

(Litoria aurea) 
E V 

Hunter 
and 
Karuah 
Manning 

This species occurs in 
fragment patches near 
coastal locations from 
Vic to south of the 
NSW-QLD border. For 
breeding it uses a wide 
range of waterbodies, 
including both natural 
and man-made 
structures, such as 
marshes, dams, and 
stream sides, and 
ephemeral wetlands. 

1590 

1600 

1619 

21 

No. Site 
substantially 
degraded such 
that species is 
unlikely to occur.  

Small areas of 
ephemeral 
drainage/seeps 
are overrun with 
weeds such as 
Blackberry and 
have low diversity 
of vegetation. 
Limited shelter 
sites nearby. 
Habitat is 
suboptimal. No 
individuals have 
been recorded in 

Nil No 

No ï habitat 
substantially 
degraded such 
that species is 
unlikely to occur 



Name 

 

BC 

Act 
EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Targeted 
surveys Recorded 

Consider for 
further 
assessment? 

the adjacent 
Irrawang Swamp. 
Closest known 
population is in 
Newcastle 8.5 km 
from the 
development site.  

Green-thighed 
Frog  

(Litoria 
brevipalmata) 

V - 

Hunter 
and 
Karuah 
Manning 

Green-thighed Frogs 
occur in a range of 
habitats from rainforest 
and moist eucalypt 
forest to dry eucalypt 
forest and heath, 
typically in areas where 
surface water gathers 
after rain. It prefers 
wetter forests in the 
south of its range, but 
extends into drier 
forests in northern 
NSW and southern 
Queensland. 

1590 

1600 

1619 

0 

No.  

The development 
site does not 
support preferred 
habitat for the 
species. 

Nil No No ï habitat 
absent 

Mahonyôs 
Toadlet  

(Uperoleia 
mahonyi) 

E - Hunter  

Current observations 
indicate Mahonyôs 
Toadlet inhabits 
ephemeral and semi-
permanent swamps 
and swales on the 
coastal fringe of its 
range. Known records 
occur in heath or 
wallum habitats almost 
exclusively associated 
with leached (highly 

1619 15 

No.  

The development 
site does not 
support preferred 
habitat for the 
species. 

Nil No No ï habitat 
absent 



Name 

 

BC 

Act 
EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Targeted 
surveys Recorded 

Consider for 
further 
assessment? 

nutrient impoverished) 
white sand. Commonly 
associated with acid 
paperbark swamps, 
Mahonyôs Toadlet also 
is known to occur in 
wallum heath, swamp 
mahogany-paperbark 
swamp forest, heath 
shrubland and Sydney 
red gum woodland. 
Recent studies suggest 
intact vegetation 
adjacent to and within 
water bodies is an 
important habitat 
feature for this species. 

Regent 
Honeyeater  

(Anthochaera 
phrygia) 1 

CE CE 

Hunter 
and 
Karuah 
Manning 

Occurs mostly in box-
ironbark forests and 
woodland and prefers 
wet, fertile sites such 
as along creek flats, 
broad river valleys and 
foothills. 

1590 

1600 
2 

No.  

The development 
site does not 
support breeding 
habitat (species 
credits).  

Nil No No ï habitat 
absent 

Bush Stone-
curlew 

(Burhinus 
grallarius) 

E - 

Hunter 
and 
Karuah 
Manning 

Found throughout most 
of Australia. Inhabits 
open forests and 
woodlands with a 
sparse grassy 
groundlayer and fallen 
timber. 

1590 

1600 

1619 

0 

No.  

Site substantially 
degraded such 
that species is 
unlikely to occur. 

10 person 
hours 
spotlight 
surveys 
(November 
and 
December 
2018, August 
2019) 

No 

No ï habitat 
substantially 
degraded such 
that species is 
unlikely to occur 



Name 

 

BC 

Act 
EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Targeted 
surveys Recorded 

Consider for 
further 
assessment? 

Gang-gang 
Cockatoo  

(Callocephalon 
fimbriatum) 1 

V - 

Hunter 
and 
Karuah 
Manning 

In spring and summer, 
generally found in tall 
mountain forests and 
woodlands, particularly 
in heavily timbered and 
mature wet sclerophyll 
forests. In autumn and 
winter, the species 
often moves to lower 
altitudes in drier, more 
open eucalypt forests 
and woodlands, 
particularly box-gum 
and box-ironbark 
assemblages, or in dry 
forest in coastal areas 
and often found in 
urban areas. Favours 
old growth forest and 
woodland attributes for 
nesting and roosting. 

1590 

1600 

1619 

0 

No. 

The development 
site does not 
support breeding 
habitat (species 
credits). 

Nil No No ï habitat 
absent 

Glossy Black-
Cockatoo  

(Calyptorhynchus 
lathami) 1 

V - 

Hunter 
and 
Karuah 
Manning 

Occurs in eucalypt 
woodland and forest 
with Allocasuarinas. 
Nests in tree hollows. 

1590 

1600 

1619 

19 

No.  

The development 
site does not 
support breeding 
habitat (species 
credits).    

Nil  No ï habitat 
absent 

Emu population 
in the New South 
Wales North 
Coast Bioregion 

E - 

Hunter 
and 
Karuah 
Manning 

This population is 
isolated and largely 
restricted to coastal 
and near-coastal areas 
from Ballina to Evans 
Head and Red Rock 

1590 

1619 
3 

No. 

The development 
site does not 
support preferred 
habitat. Species is 

Nil  

No ï habitat 
substantially 
degraded such 
that species is 
unlikely to occur 



Name 

 

BC 

Act 
EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Targeted 
surveys Recorded 

Consider for 
further 
assessment? 

and Port 
Stephens LGA 

(Dromaius 
novaehollandiae) 

and west to the 
Bungawalbin area. 
Occur in a range of 
open lowland habitats 
including grasslands, 
heathland, shrubland, 
open and shrubby 
woodlands, forest, and 
swamp and sedgeland 
communities. Forages 
for seeds, fruits and 
invertebrates. Nest 
comprises a platform of 
grass, twigs, leaves 
and bark on the 
ground. 

only associated 
with PCTs 1590 
and 1619 which 
are in a poor and 
highly modified 
condition with 
minimal 
connectivity. 

White-bellied 
Sea-Eagle  

(Haliaeetus 
leucogaster) 1 

V - 

Hunter 
and 
Karuah 
Manning 

In NSW it is 
widespread along the 
east coast, and along 
all major inland rivers 
and waterways. Occurs 
in coastal areas such 
as bays and inlets, 
beaches, reefs, 
lagoons, estuaries and 
mangroves; and at, or 
in the vicinity of 
freshwater swamps, 
lakes, reservoirs, 
billabongs and 
saltmarsh. 

1590 

1600 

1619 

184 

No. 

No nests identified 
(species credits 
apply to breeding 
habitat only). 

Searches for 
nests over 6 
days in 
November 
and 
December 
2018 and 
August 2019 

No No ï habitat 
absent 

Little Eagle  V - Hunter 
and 

The Little Eagle is 
distributed throughout 
the Australian mainland 

1590 

1600 
2 No. Searches for 

nests over 2 
No No ï habitat 

absent 
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BC 
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EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
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Habitat presence Targeted 
surveys Recorded 

Consider for 
further 
assessment? 

(Hieraaetus 
morphnoides) 1 

Karuah 
Manning 

occupying habitats rich 
in prey within open 
eucalypt forest, 
woodland or open 
woodland. Sheoak or 
acacia woodlands and 
riparian woodlands of 
interior NSW are also 
used. 

1619 No nests identified 
(species credits 
apply to breeding 
habitat only). 

days in 
August 2019 

Swift Parrot  

(Lathamus 
discolor) 1 

E CE 

Hunter 
and 
Karuah 
Manning 

The Black Bittern has a 
wide distribution, from 
southern NSW north to 
Cape York and along 
the north coast to the 
Kimberley region. 
Inhabits both terrestrial 
and estuarine wetlands, 
generally in areas of 
permanent water and 
dense vegetation. 
Where permanent 
water is present, the 
species may occur in 
flooded grassland, 
forest, woodland, 
rainforest and 
mangroves. 

1590 

1619 
8 

No.  

Draft important 
areas for the Swift 
Parrot have been 
mapped by DPIE 
in Boomerang 
Park and Newbury 
Park. The mapped 
important areas 
overlap with the 
development site, 
however in the 
overlapping areas, 
there are no 
eucalypts/potential 
feed trees 
(species credits do 
not apply). 

Nil No No ï habitat 
absent 

Square-tailed 
Kite  

(Lophoictinia 
isura) 1 

V - 

Hunter 
and 
Karuah 
Manning 

Found in a variety of 
timbered habitats 
including dry 
woodlands and open 
forests. Shows a 
particular preference 

1590 

1600 

1619 

7 

No. 

No nests identified 
(species credits 
apply to breeding 
habitat only). 

Searches for 
nests over 4 
days in 
November 
and 

No No ï habitat 
absent 
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BC 
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EPBC 
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IBRA 
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further 
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for timbered 
watercourses. Breeding 
is from July to 
February, with nest 
sites generally located 
along or near 
watercourses, in a fork 
or on large horizontal 
limbs. 

 

December 
2018 

Barking Owl  

(Ninox 
connivens) 1 

V - 

Hunter 
and 
Karuah 
Manning 

Inhabits woodland and 
open forest, including 
fragmented remnants 
and partly cleared 
farmland. Sometimes 
able to successfully 
breed along timbered 
watercourses in heavily 
cleared habitats (eg 
western NSW) due to 
the higher density of 
prey on these fertile 
riparian soils. Roosts in 
shaded portions of tree 
canopies, including tall 
midstorey trees with 
dense foliage such as 
Acacia and Casuarina 
species. Requires very 
large permanent 
territories in most 
habitats due to sparse 
prey densities. 

1590 

1600 

1619 

0 

No. 

No suitable 
hollows for 
breeding identified 
in development 
site (species 
credits do not 
apply). 

10 person 
hours 
spotlight 
surveys 
(November 
and 
December 
2018, August 
2019) 

No No ï habitat 
absent 
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BC 
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IBRA 
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Powerful Owl  

(Ninox strenua) 1 
V - 

Hunter 
and 
Karuah 
Manning 

In NSW, the Powerful 
Owl is widely 
distributed throughout 
the eastern forests from 
the coast inland to 
tablelands. It inhabits a 
range of vegetation 
types, from woodland 
and open sclerophyll 
forest to tall open wet 
forest and rainforest 
requiring large tracts of 
forest or woodland 
habitat but can occur in 
fragmented landscapes 
as well. Powerful Owls 
nest in large tree 
hollows (at least 0.5 m 
deep), in large 
eucalypts (diameter at 
breast height of 80-240 
cm) that are at least 
150 years old.   

1590 

1600 

1619 

17 

No. 

Potential foraging 
habitat present. 
No suitable 
hollows for 
breeding identified 
in development 
site (species 
credits do not 
apply). 

 

10 person 
hours 
spotlight 
surveys 
(November 
and 
December 
2018, August 
2019) 

No No ï habitat 
absent  

Eastern Osprey  

(Pandion 
cristatus (syn. P. 
haliaetus)) 1 

V M Hunter  

Favours coastal areas, 
especially the mouths 
of large rivers, lagoons 
and lakes. Feeds on 
fish over clear, open 
water. Breeds from July 
to September in NSW. 
Nests are made high 
up in dead trees or in 
dead crowns of live 

1619 9 

No.   

The development 
site does not 
support preferred 
habitat for the 
species. 

Searches for 
nests over 6 
days in 
November 
and 
December 
2018 and 
August 2019 

No No ï habitat 
absent 
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BC 
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EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
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Habitat presence Targeted 
surveys Recorded 

Consider for 
further 
assessment? 

trees, usually within 
one kilometre of the 
sea. 

Red-backed 
Button-quail 

(Turnix 
maculosus) 

V - 

Karuah 
Manning 

In NSW, said to occur 
in grasslands, heath 
and crops. Said to 
prefer sites close to 
water, especially when 
breeding. The species 
has been observed 
associated with the 
following grasses (in 
various vegetation 
formations): speargrass 
Heteropogon, Blady 
Grass Imperata 
cylindrica, Triodia, 
Sorghum, and Buffel 
Grass Cenchrus ciliaris. 

1590 0 

No.  

Site substantially 
degraded such 
that species is 
unlikely to occur. 

10 person 
hours 
spotlight 
surveys 
(November 
and 
December 
2018, August 
2019) 

No 

No ï habitat 
substantially 
degraded such 
that species is 
unlikely to occur 

Masked Owl  

(Tyto 
novaehollandiae) 
1 

V - 

Hunter 
and 
Karuah 
Manning 

Occurs from the 
eastern coast of NSW 
inland to the western 
plains. Found in 
eucalypt forests and 
woodlands from sea 
level to 1100 m. Hunts 
in and along the edges 
of forests, including 
roadsides for arboreal 
and terrestrial 
mammals. Roosts and 
nests in large tree 
hollows within moist 

1590 

1600 

1619 

11 

No. 

Potential foraging 
habitat present. 
No suitable 
hollows for 
breeding identified 
in development 
site (species 
credits do not 
apply). 

 

10 person 
hours 
spotlight 
surveys 
(November 
and 
December 
2018, August 
2019) 

No No ï habitat 
absent  
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BC 
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EPBC 
Act 

IBRA 
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PCTs 

No. of 
records 

(Bionet 
10km 
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Habitat presence Targeted 
surveys Recorded 

Consider for 
further 
assessment? 

eucalypt forested 
gullies. 

Rufous Bettong 

(Aepyprymnus 
rufescens) 

V - Karuah 
Manning 

In NSW it has largely 
vanished from inland 
areas but there are 
sporadic, unconfirmed 
records from the Pilliga 
and Torrington districts. 
Inhabits a variety of 
forests from tall, moist 
eucalypt forest to open 
woodland, with a 
tussock grass 
understorey. 

1600 0 

No.  

Site substantially 
degraded such 
that species is 
unlikely to occur. 

10 person 
hours 
spotlight 
surveys 
(November 
and 
December 
2018, August 
2019) 

No 

No ï habitat 
substantially 
degraded such 
that species is 
unlikely to occur 

Eastern Pygmy-
possum  

(Cercartetus 
nanus) 

V - 

Hunter 
and 
Karuah 
Manning 

Found in a range of 
habitat from rainforest 
through sclerophyll 
forest to tree heath. It 
feeds largely on the 
nectar and pollen of 
banksias, eucalypts 
and bottlebrushes and 
sometimes soft fruits. It 
nests in very small tree 
holes, between the 
wood and bark of a 
tree, abandoned birdsô 
nests and shredded 
bark in the fork of trees.  

1590 

1600 

1619 

1 

No.   

The development 
site does not 
support preferred 
habitat for the 
species. 

Nil No No ï habitat 
absent 

Large-eared Pied 
Bat  V V Hunter 

and 

Found mainly in areas 
with extensive cliffs and 
caves, from 
Rockhampton in 

1600 

1619 
2 

Low. 

The development 
site does not 

Anabat 
surveys over 
one night in 
December 

No No ï habitat 
absent 
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BC 
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EPBC 
Act 
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Consider for 
further 
assessment? 

(Chalinolobus 
dwyeri) 

Karuah 
Manning 

Queensland south to 
Bungonia in the NSW 
Southern Highlands. 
Roosts in caves (near 
their entrances), 
crevices in cliffs, old 
mine workings and in 
the disused, mud nests 
of the Fairy Martin 
(Petrochelidon ariel), 
frequenting low to mid-
elevation dry open 
forest and woodland 
close to these features. 

support preferred 
habitat for the 
species. The 
species was not 
recorded during 
Anabat surveys. 

2018 and one 
night in 
August 2019 

Little Bentwing-
Bat  

(Miniopterus 
australis) 1 

V - 

Hunter 
and 
Karuah 
Manning 

Feeds on small insects 
beneath the canopy of 
well-timbered habitats 
including rainforest, 
Melaleuca swamps and 
dry sclerophyll forest. 
Roosts in caves and 
tunnels and has 
specific requirements 
for nursey sites. 
Distribution becomes 
coastal towards the 
southern limit of its 
range in NSW. Nesting 
sites are in areas 
where limestone mining 
is preferred.  

1590 

1600 

1619 

170 

No. 

No maternity 
caves present 
(species credits do 
not apply).  

Anabat 
surveys over 
one night in 
December 
2018 and one 
night in 
August 2019 

Yes No ï habitat 
absent 

Large Bent-
winged Bat V - Hunter 

and 

The Eastern Bentwing-
bat forages in forested 
areas. Caves are the 

1590 

1600 
50 No. 

Anabat 
surveys over 
one night in 

Yes No ï habitat 
absent 
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Consider for 
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(Miniopterus 
orianae 
oceanensis) 1 

Karuah 
Manning 

primary roosting 
habitat, but they also 
use derelict mines, 
storm-water tunnels, 
buildings and other 
man-made structures. 
They form discrete 
populations centred on 
a maternity cave that is 
used annually in spring 
and summer for the 
birth and rearing of 
young. Populations 
disperse within about 
300 km range of 
maternity caves. 

1619 No maternity 
caves present 
(species credits do 
not apply).  

December 
2018 and one 
night in 
August 2019 

Southern Myotis  

(Myotis 
macropus) 

V - 

Hunter 
and 
Karuah 
Manning 

Southern Myotis 
generally roost in 
groups of 10-15 close 
to water in caves, mine 
shafts, hollow-bearing 
trees, stormwater 
channels, buildings, 
under bridges and in 
dense foliage. They 
forage over streams 
and pools catching 
insects and small fish 
by raking their feet 
across the water 
surface. 

1590 

1600 

1619 

32 

Yes. 

Core foraging 
habitat not present 
in development 
site, though 
occurs nearby. 

Anabat 
surveys over 
one night in 
December 
2018 and one 
night in 
August 2019 

Yes 
(potential 
recording 
of species 
on 
Anabat) 

Yes 

Squirrel Glider  V - Hunter 
and 

Inhabits mature or old 
growth Box, Box-
Ironbark woodlands 

1590 

1619 
80 Yes. 

10 person 
hours 
spotlight 

No Yes  
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BC 
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EPBC 
Act 
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subregion Habitat requirements Associated 

PCTs 
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Consider for 
further 
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(Petaurus 
norfolcensis) 

Karuah 
Manning  

and River Red Gum 
forest west of the Great 
Dividing Range and 
Blackbutt-Bloodwood 
forest with heath 
understorey in coastal 
areas. 

surveys 
(November 
and 
December 
2018, August 
2019) 

Brush-tailed 
Rock-wallaby  

(Petrogale 
penicillata) 

E V 

Hunter 
and 
Karuah 
Manning 

In NSW they occur 
from the Queensland 
border in the north to 
the Shoalhaven in the 
south, with the 
population in the 
Warrumbungle Ranges 
being the western limit. 
Occupies rocky 
escarpments, outcrops 
and cliffs with a 
preference for complex 
structures with fissures, 
caves and ledges, often 
facing north. 

1600 

1619 
0 

No. 

The development 
site does not 
support preferred 
habitat for the 
species. 

Nil No No 

Brush-tailed 
Phascogale 

(Phascogale 
tapoatafa) 

V - 

Hunter 
and 
Karuah 
Manning 

The Brush-tailed 
Phascogale had a 
scattered distribution 
around the coast of 
Australia, within NSW 
they are mainly found 
east of the Great 
Dividing Range. Prefers 
dry sclerophyll open 
forest with spare 
groundcover of herbs, 
grasses, shrubs or leaf 

1590 

1600 

1619 

33 Yes 

10 person 
hours 
spotlight 
surveys 
(November 
and 
December 
2018, August 
2019) 

No Yes 
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BC 
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EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Targeted 
surveys Recorded 

Consider for 
further 
assessment? 

litter. Also inhabits 
heath, swamps, 
rainforest and wet 
sclerophyll forest. Nest 
and shelter in tree 
hollows with entrances 
2.5 ï 4 cm wide. 

Koala  

(Phascolarctos 
cinereus) 1 

V V 

Hunter 
and 
Karuah 
Manning  

In NSW, koala 
populations are found 
on the central and north 
coasts, southern 
highlands, southern 
and northern 
tablelands, Blue 
Mountains, southern 
coastal forests, with 
some smaller 
populations on the 
plains west of the Great 
Dividing Range. Inhabit 
eucalypt woodlands 
and forests. 

1590 

1600 

1619 

2419 Yes.  

10 person 
hours 
spotlight 
surveys 
(November 
and 
December 
2018, August 
2019), scat 
searches in 
suitable 
habitat 

Nil Yes 

Koala, Hawks 
Nest and Tea 
Gardens 
population  

(Phascolarctos 
cinereus - 
endangered 
population) 

E - Karuah 
Manning 

Swamp Mahogany and 
Tallowwood are of 
primary importance to 
this Koala population. 
Koalas in this 
population are found in 
a range of Eucalypt 
forest and woodland 
communities, including 
coastal forests, 
rainforest, riparian 
areas, swamp 

1600 

1619 
- 

No.  

Geographic extent 
of population does 
not include the 
development site.  

10 person 
hours 
spotlight 
surveys 
(November 
and 
December 
2018, August 
2019), scat 
searches in 

Nil 

No ï outside 
geographic 
range of 
population 
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BC 
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EPBC 
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IBRA 
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10km 
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Habitat presence Targeted 
surveys Recorded 

Consider for 
further 
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sclerophyll forests, 
heathland and 
shrubland. The Myall 
River represents a 
major barrier between 
Koalas on the eastern 
Hawks Nest side of the 
river and the western 
Tea Gardens side of 
the river, although 
occasional movements 
between these two 
locations have been 
known to occur. 

suitable 
habitat 

Common 
Planigale 

(Planigale 
maculata) 

V - 

Hunter 
and 
Karuah 
Manning 

Occurs from the 
Queensland border and 
south to the Upper 
Hunter River. The 
southernmost record is 
from Gosford. Common 
Planigales inhabit 
rainforest, eucalypt 
forest, heathland, 
marshland, grassland 
and rocky areas where 
there is surface cover, 
and usually close to 
water. Habitat selection 
is considered to be 
dependent on an 
adequate surface cover 
of grasses, hollow logs, 
rocks and leaf litter. It 
feeds on insects, 
spiders and small 

1590 

1600 

1619 

0 

No.  

Site substantially 
degraded such 
that species is 
unlikely to occur. 

 

 

 

10 person 
hours 
spotlight 
surveys 
(November 
and 
December 
2018, August 
2019) 

No 

No ï habitat 
substantially 
degraded such 
that species is 
unlikely to occur 



Name 

 

BC 

Act 
EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Targeted 
surveys Recorded 

Consider for 
further 
assessment? 

lizards. This species 
shelters under rocks, 
timber, rubbish (e.g. 
sheet iron) and in 
termite mounds.  

Grey-headed 
Flying-fox  

(Pteropus 
poliocephalus) 1 

V V 

Hunter 
and 
Karuah 
Manning 

Occurs in subtropical 
and temperate 
rainforests, tall 
sclerophyll forest and 
woodlands, heaths and 
swamps as well as 
urban gardens and 
cultivated fruit crops. 
Roosting camps are 
generally located within 
20 km of a regular food 
source and are 
commonly found in 
gullies, close to water, 
in vegetation with a 
dense canopy. 

1590 

1600 

1619 

137 

No.  

No roosting camp 
in the 
development site 
(species credits do 
not apply).    

10 person 
hours 
spotlight 
surveys 
(November 
and 
December 
2018, August 
2019) 

Yes No ï habitat 
absent 

Eastern Cave 
Bat 

(Vespadelus 
troughtoni) 

V - 

Hunter 
and 
Karuah 
Manning 

Found in a broad band 
on both sides of the 
Great Dividing Range 
from Cape York to 
Kempsey, with records 
from the New England 
Tablelands and the 
upper north coast of 
NSW. The western limit 
of the Eastern Cave 
Bat distribution in NSW 
appears to be the 

1590 

1600 
10 

No.  

The development 
site does not 
support preferred 
habitat for the 
species.  

Anabat 
surveys over 
one night in 
December 
2018 and one 
night in 
August 2019 

No No ï habitat 
absent 



Name 

 

BC 

Act 
EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Targeted 
surveys Recorded 

Consider for 
further 
assessment? 

Warrumbungle Range. 
A cave-roosting 
species usually found 
in dry open forest and 
woodland, near cliffs or 
rocky overhangs. Has 
also been recorded 
roosting in disused 
mine workings. 
Occasionally found 
along cliff-lines in wet 
eucalypt forest and 
rainforest. 

Pale-headed 
Snake  

(Hoplocephalus 
bitorquatus) 

V - 

Hunter 
and 
Karuah 
Manning 

A patchy distribution of 
the Pale-headed Snake 
occurs in the north-
eastern area of NSW 
although historical 
records show a much 
wider distribution. Is 
found mainly in dry 
eucalypt forests and 
woodlands, cypress 
forest and occasionally 
in rainforest or moist 
eucalypt forest, may 
spend weeks at a time 
hidden in tree hollows. 

1590 

1600 

1619 

0 

No.  

Site substantially 
degraded such 
that species is 
unlikely to occur. 

10 person 
hours 
spotlight 
surveys 
(November 
and 
December 
2018, August 
2019) 

No 

No ï habitat 
substantially 
degraded such 
that species is 
unlikely to occur 

 

 

 



Ecosystem credit species 
1 ï denotes species also identified in candidate species credit report (species credit species) 

Name 

 

BC 

Act 
EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Recorded Do ecosystem credits 
apply? 

Regent 
Honeyeater 

(Anthochaera 
phrygia) 1 

CE CE 

Hunter 
and 
Karuah 
Manning 

Occurs mostly in box-
ironbark forests and 
woodland and prefers 
wet, fertile sites such as 
along creek flats, broad 
river valleys and 
foothills. 

1590 

1600 
2 

Yes.  

Preferred feed trees 
present in scattered 
areas.  

No Yes 

Glossy Black-
Cockatoo  

(Calyptorhynchus 
lathami) 1 

V - 

Hunter 
and 
Karuah 
Manning 

Occurs in eucalypt 
woodland and forest with 
Allocasuarinas. Nests in 
tree hollows. 

1590 

1600 

1619 

19 

Yes. 

Preferred foraging 
trees species 
(Allocasuarina species) 
are present in some 
areas of the 
development site.  

No Yes 

Speckled Warbler  

(Chthonicola 
sagittata) 

V - 

Hunter 
and 
Karuah 
Manning  

In NSW, occurs 
throughout the hills and 
tablelands of the Great 
Dividing Range, rarely 
from the coast. Inhabits 
Eucalyptus dominated 
communities that have a 
grassy understorey, 
often on rocky ridges or 
in gullies where it 
forages for insects and 
seeds. Nests in a 
depression in the ground 
or the base of a low 
dense plant, often 

1590 

1600 

1619 

0 

No.  

The development site 
does not support 
preferred habitat. 

No No 



Name 

 

BC 

Act 
EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Recorded Do ecosystem credits 
apply? 

among fallen branches 
and other litter. 

Brown 
Treecreeper 

(Climacteris 
picumnus 
victoriae) 

V - 

Hunter 
and 
Karuah 
manning 

Found in eucalypt 
woodlands (including 
Box-Gum Woodland) 
and dry open forest of 
the inland slopes and 
plains inland of the 
Great Dividing Range; 
mainly inhabits 
woodlands dominated by 
stringybarks or other 
rough-barked eucalypts, 
usually with an open 
grassy understorey, 
sometimes with one or 
more shrub species; 
also found in mallee and 
River Red Gum 
(Eucalyptus 
camaldulensis) Forest 
bordering wetlands with 
an open understorey of 
acacias, saltbush, 
lignum, cumbungi and 
grasses; usually not 
found in woodlands with 
a dense shrub layer; 
fallen timber is an 
important habitat 
component for foraging; 
also recorded, though 
less commonly, in 
similar woodland 
habitats on the coastal 

1590 

1600 

1619 

3 Yes.  No Yes 



Name 

 

BC 

Act 
EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Recorded Do ecosystem credits 
apply? 

ranges and plains. 
Hollows in standing 
dead or live trees and 
tree stumps are 
essential for nesting. 

Varied Sittella  

(Daphoenositta 
chrysoptera) 

V - 

Hunter 
and 
Karuah 
Manning 

The Varied Sittella 
inhabits most of 
mainland Australia 
except the treeless 
deserts and open 
grasslands. It inhabits 
eucalypt forests and 
woodlands, especially 
rough-barked species 
and mature smooth-
barked gum with dead 
branches, mallee and 
Acacia woodland. 

1590 

1600 

1619 

17 Yes.  No Yes 

Little Lorikeet  

(Glossopsitta 
pusilla) 

V - 

Hunter 
and 
Karuah 
Manning 

Found in forests, 
woodland, treed areas 
along watercourses and 
roads. Forages mainly 
on flowers, nectar and 
fruit. Found along 
coastal east Australia 
from Cape York in 
Queensland down east 
coast and round to 
South Australia. 
Uncommon in southern 
Victoria. 

1590 

1600 

1619 

18 Yes Yes Yes 



Name 

 

BC 

Act 
EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Recorded Do ecosystem credits 
apply? 

White-bellied 
Sea-Eagle  

(Haliaeetus 
leucogaster) 1 

V - 

Hunter 
and 
Karuah 
Manning 

In NSW it is widespread 
along the east coast, 
and along all major 
inland rivers and 
waterways. Occurs in 
coastal areas such as 
bays and inlets, 
beaches, reefs, lagoons, 
estuaries and 
mangroves; and at, or in 
the vicinity of freshwater 
swamps, lakes, 
reservoirs, billabongs 
and saltmarsh. 

1590 

1600 

1619 

184 
Yes.  

Potential foraging 
habitat present.  

No Yes 

Little Eagle  

(Hieraaetus 
morphnoides) 1 

V - 

Hunter 
and 
Karuah 
Manning 

The Little Eagle is 
distributed throughout 
the Australian mainland 
occupying habitats rich 
in prey within open 
eucalypt forest, 
woodland or open 
woodland. Sheoak or 
acacia woodlands and 
riparian woodlands of 
interior NSW are also 
used. 

1590 

1600 

1619 

2 
Yes.  

Potential foraging 
habitat present.  

No Yes 

Swift Parrot  

(Lathamus 
discolor) 1 

E CE 

Hunter 
and 
Karuah 
Manning 

The Black Bittern has a 
wide distribution, from 
southern NSW north to 
Cape York and along the 
north coast to the 
Kimberley region. 
Inhabits both terrestrial 

1590 

1600 

1619 

8 

Moderate.  

Nectivorous trees 
within woodland offer a 
small amount of 
foraging habitat for the 
species. The species 
breeds in Tasmania, 

  



Name 

 

BC 

Act 
EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Recorded Do ecosystem credits 
apply? 

and estuarine wetlands, 
generally in areas of 
permanent water and 
dense vegetation. 
Where permanent water 
is present, the species 
may occur in flooded 
grassland, forest, 
woodland, rainforest and 
mangroves. 

and as such, the 
development site does 
not support nesting 
habitat for the species 
(species credits do not 
apply). 

Square-tailed Kite  

(Lophoictinia 
isura) 1 

V - 

Hunter 
and 
Karuah 
Manning 

Found in a variety of 
timbered habitats 
including dry woodlands 
and open forests. Shows 
a particular preference 
for timbered 
watercourses. Breeding 
is from July to February, 
with nest sites generally 
located along or near 
watercourses, in a fork 
or on large horizontal 
limbs. 

 

1590 

1600 

1619 

7 Yes No Yes 

Hooded Robin 
(south-eastern 
form)  

(Melanodryas 
cucullata 
cucullata) 

V - 

Hunter 
and 
Karuah 
Manning 

The species prefers 
lightly wooded country, 
usually open eucalypt 
woodland, acacia scrub 
and mallee, often in or 
near clearings or open 
areas. The Hooded 
Robin requires 
structurally diverse 

1590 

1600 

1619 

0 

No.  

The development site 
does not support 
preferred habitat. 

No No 



Name 

 

BC 

Act 
EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Recorded Do ecosystem credits 
apply? 

habitats featuring mature 
eucalypts, saplings, 
some small shrubs and 
a ground layer of 
moderately tall native 
grasses.  

Black-chinned 
Honeyeater 
(eastern 
subspecies)  

(Melithreptus 
gularis gularis) 

V - 

Hunter 
and 
Karuah 
Manning 

Inhabit mostly upper 
levels of drier open 
forests or woodlands 
dominated by box and 
ironbark eucalypts, as 
well as open forest of 
smooth-barked gums, 
stringybarks, ironbarks, 
river sheoaks (nesting 
habitat) and tea-trees. 
This species forage over 
large home ranges of at 
least five hectares. 

1590 

1600 

1619 

0 

No.  

The development site 
does not support 
preferred habitat. 

No No 

Turquoise Parrot  

(Neophema 
pulchella) 

V - 

Hunter 
and 
Karuah 
Manning 

In NSW, occurs from the 
coastal plains to the 
western slopes of the 
Great Diving Range. 
Found along the edges 
of eucalypt woodland 
adjoining clearings, 
timbered ridges and 
creeks in farmland. 
Forages on the ground 
for seeds and grasses. 
Nests in a tree hollow, 
log or post. 

1590 

1600 

1619 

2 Yes No Yes 



Name 

 

BC 

Act 
EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Recorded Do ecosystem credits 
apply? 

Barking Owl  

(Ninox connivens) 
1 

V - 

Hunter 
and 
Karuah 
Manning 

Inhabits woodland and 
open forest, including 
fragmented remnants 
and partly cleared 
farmland. Sometimes 
able to successfully 
breed along timbered 
watercourses in heavily 
cleared habitats (eg 
western NSW) due to 
the higher density of 
prey on these fertile 
riparian soils. Roosts in 
shaded portions of tree 
canopies, including tall 
midstorey trees with 
dense foliage such as 
Acacia and Casuarina 
species. Requires very 
large permanent 
territories in most 
habitats due to sparse 
prey densities. 

 

1590 

1600 

1619 

0 

No.  

Habitat substantially 
degraded such that 
species is unlikely to 
occur. 

No No 

Powerful Owl  

(Ninox strenua) 1 
V - 

Hunter 
and 
Karuah 
Manning 

In NSW, the Powerful 
Owl is widely distributed 
throughout the eastern 
forests from the coast 
inland to tablelands. It 
inhabits a range of 
vegetation types, from 
woodland and open 
sclerophyll forest to tall 
open wet forest and 

1590 

1600 

1619 

17 Yes No Yes 



Name 

 

BC 

Act 
EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Recorded Do ecosystem credits 
apply? 

rainforest requiring large 
tracts of forest or 
woodland habitat but 
can occur in fragmented 
landscapes as well. 
Powerful Owls nest in 
large tree hollows (at 
least 0.5 m deep), in 
large eucalypts 
(diameter at breast 
height of 80-240 cm) 
that are at least 150 
years old.   

Eastern Osprey  

(Pandion cristatus 
(syn. P. 
haliaetus)) 1 

V M Hunter  

Favours coastal areas, 
especially the mouths of 
large rivers, lagoons and 
lakes. Feeds on fish 
over clear, open water. 
Breeds from July to 
September in NSW. 
Nests are made high up 
in dead trees or in dead 
crowns of live trees, 
usually within one 
kilometre of the sea. 

1619 9 

No.  

The development site 
does not support 
preferred habitat. 

No No 

Scarlet Robin  

(Petroica 
boodang) 

V - Hunter 

In NSW, it occurs from 
the coast to the inland 
slopes. The Scarlet 
Robin lives in dry 
eucalypt forests and 
woodlands. The 
understorey is usually 

1590 

1600 

1619 

3 Yes No Yes 



Name 

 

BC 

Act 
EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Recorded Do ecosystem credits 
apply? 

open and grassy with 
few scattered shrubs. 

Grey-crowned 
Babbler  

(Pomatostomus 
temporalis 
temporalis) 

V - 

Hunter 
and 
Karuah 
Manning 

Within NSW the Grey-
crowned Babbler 
(eastern subspecies) 
occurs on the western 
slopes of the Great 
Dividing Rang and on 
the western plains as far 
as Louth and Balranald, 
they also occur in 
woodlands in the Hunter 
Valley and in several 
locations on the north 
coast of NSW. May be 
extinct in the southern, 
central and New 
England tablelands. 
Found in Box-Gum 
Woodlands on the 
slopes and Box-
Cypress-pine and open 
Box woodlands on 
alluvial plains as well as 
woodlands on fertile 
soils in coastal regions. 

1600 

1619 
40 Yes Yes Yes 

Diamond Firetail  

(Stagonopleura 
guttata) 

V - 

Hunter 
and 
Karuah 
Manning 

Widely distributed in 
NSW, the species is 
found in grassy eucalypt 
woodlands, open forest, 
mallee, Natural 
Temperate Grasslands, 
secondary derived 
grasslands, riparian area 

1590 

1600 

1619 

0 

No.  

Habitat substantially 
degraded such that 
species is unlikely to 
occur. 

No No 



Name 

 

BC 

Act 
EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Recorded Do ecosystem credits 
apply? 

and occasionally in 
wooded farmland. 

Masked Owl  

(Tyto 
novaehollandiae) 
1 

V - 

Hunter 
and 
Karuah 
Manning 

Occurs from the eastern 
coast of NSW inland to 
the western plains. 
Found in eucalypt 
forests and woodlands 
from sea level to 1100 
m. Hunts in and along 
the edges of forests, 
including roadsides for 
arboreal and terrestrial 
mammals. Roosts and 
nests in large tree 
hollows within moist 
eucalypt forested gullies. 

1590 

1600 

1619 

11 Yes No Yes 

Spotted-Tailed 
Quoll  

(Dasyurus 
maculatus) 

V E 

Hunter 
and 
Karuah 
Manning 

Recorded across a 
range of habitat types, 
including rainforest, 
open forest, woodland, 
coastal heath and inland 
riparian forest, from the 
sub-alpine zone to the 
coastline. Individual 
animals use hollow-
bearing trees, fallen 
logs, small caves, rock 
outcrops and rocky-cliff 
faces as den sites. 

1590 

1600 

1619 

20 

No.  

Habitat substantially 
degraded (fragmented) 
such that species is 
unlikely to occur. 

No No 

Eastern False 
Pipistrelle  V - Hunter 

and 

Occurs along the east 
coast of NSW, where it 
inhabits tall moist 
forests. Roosts in 

1590 

1600 
31 Yes Yes Yes 



Name 

 

BC 

Act 
EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Recorded Do ecosystem credits 
apply? 

(Falsistrellus 
tasmaniensis) 

Karuah 
Manning 

hollows of eucalypts, 
occasionally under loose 
bark on trees or in 
buildings. 

1619 

Golden-tipped 
Bat 

 (Kerivoula 
papuensis (syn. 
Phoniscus 
papuensis)) 

V - 

Hunter 
and 
Karuah 
Manning 

Found in rainforest and 
adjacent wet and dry 
sclerophyll forest up to 
1000m. Also recorded in 
tall open forest, 
Casuarina-dominated 
riparian forest and 
coastal Melaleuca 
forests. Roost mainly in 
rainforest gullies on 
small first- and second-
order streams in usually 
abandoned hanging 
Yellow-throated 
Scrubwren and Brown 
Gerygone nests. Bats 
may also roost under 
thick moss on tree 
trunks, in tree hollows, 
dense foliage and 
epiphytes. Bats will use 
multiple roost and 
change roosts regularly. 
Maternity roots may 
occur away from water 
sources with one 
maternity roost found 
450m upslope of the 
nearest water course in 
a broken bough. 

1590 

1600 
0 

No.  

The development site 
does not support 
preferred habitat. 

No No 



Name 

 

BC 

Act 
EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Recorded Do ecosystem credits 
apply? 

Eastern Coastal 
Free-tailed Bat  

(Micronomus 
norfolkensis) 

V - 

Hunter 
and 
Karuah 
Manning 

Occurs in dry sclerophyll 
forest, woodland, swamp 
forest and mangrove 
forests. Roost mainly in 
tree hollows but will also 
roost under bark or in 
man-made structures. 

1590 

1600 

1619 

96 Yes Yes Yes 

Little Bentwing-
Bat  

(Miniopterus 
australis) 1 

V - 

Hunter 
and 
Karuah 
Manning 

Feeds on small insects 
beneath the canopy of 
well-timbered habitats 
including rainforest, 
Melaleuca swamps and 
dry sclerophyll forest. 
Roosts in caves and 
tunnels and has specific 
requirements for nursey 
sites. Distribution 
becomes coastal 
towards the southern 
limit of its range in NSW. 
Nesting sites are in 
areas where limestone 
mining is preferred.  

1590 

1600 

1619 

170 Yes Yes Yes 

Large Bent-
winged Bat 

(Miniopterus 
orianae 
oceanensis) 1 

V - 

Hunter 
and 
Karuah 
Manning 

The Eastern Bentwing-
bat forages in forested 
areas. Caves are the 
primary roosting habitat, 
but they also use derelict 
mines, storm-water 
tunnels, buildings and 
other man-made 
structures. They form 
discrete populations 

1590 

1600 

1619 

50 Yes Yes Yes 



Name 

 

BC 

Act 
EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Recorded Do ecosystem credits 
apply? 

centred on a maternity 
cave that is used 
annually in spring and 
summer for the birth and 
rearing of young. 
Populations disperse 
within about 300 km 
range of maternity 
caves. 

Yellow-bellied 
Glider 

 (Petaurus 
australis) 

V - 

Hunter 
and 
Karuah 
Manning 

The Yellow-bellied 
Glider is found along the 
eastern coast to the 
western slopes of the 
Great Dividing Range, 
from southern 
Queensland to Victoria. 
Occurs in tall mature 
eucalypt forest generally 
in areas with high rainfall 
and nutrient rich soils. 

1590 

1600 

1619 

1 

No. 

The development site 
does not support 
preferred habitat for 
the species. 

No No 

Koala  

(Phascolarctos 
cinereus) 1 

V V 

Hunter 
and 
Karuah 
Manning  

In NSW, koala 
populations are found on 
the central and north 
coasts, southern 
highlands, southern and 
northern tablelands, 
Blue Mountains, 
southern coastal forests, 
with some smaller 
populations on the plains 
west of the Great 
Dividing Range. Inhabit 

1590 

1600 

1619 

2419 Yes  No Yes 



Name 

 

BC 

Act 
EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Recorded Do ecosystem credits 
apply? 

eucalypt woodlands and 
forests. 

Eastern Chestnut 
Mouse  

(Pseudomys 
gracilicaudatus) 

V - 

Hunter 
and 
Karuah 
Manning 

In NSW the Eastern 
Chestnut Mouse is 
mostly found, in low 
numbers, in heathland 
and is most common in 
dense, wet heath and 
swamps. Optimal habitat 
appears to be in 
vigorously regenerating 
heathland burnt from 18 
months to four years 
previously. By the time 
the heath is mature, the 
larger Swamp Rat 
becomes dominant, and 
Eastern Chestnut Mouse 
numbers drop again. 

1600 0 

No.  

The development site 
does not support 
preferred habitat for 
the species. 

No No 

Grey-headed 
Flying-fox  

(Pteropus 
poliocephalus) 1 

V V 

Hunter 
and 
Karuah 
Manning 

Occurs in subtropical 
and temperate 
rainforests, tall 
sclerophyll forest and 
woodlands, heaths and 
swamps as well as 
urban gardens and 
cultivated fruit crops. 
Roosting camps are 
generally located within 
20 km of a regular food 
source and are 
commonly found in 
gullies, close to water, in 

1590 

1600 

1619 

137 Yes   Yes Yes 



Name 

 

BC 

Act 
EPBC 
Act 

IBRA 
subregion Habitat requirements Associated 

PCTs 

No. of 
records 

(Bionet 
10km 
buffer) 

Habitat presence Recorded Do ecosystem credits 
apply? 

vegetation with a dense 
canopy. 

Yellow-bellied 
Sheathtail-bat  

(Saccolaimus 
flaviventris) 

V - 

Hunter 
and 
Karuah 
Manning 

Occurs throughout 
tropical and south-east 
of Australia, excluding 
Tasmania. Found in a 
variety of habitat types 
including wet and dry 
sclerophyll forest, open 
woodland, Acacia 
shrubland, mallee, 
grassland and desert. 
Forages for insects 
above the tree canopy. 
Roosts in tree hollows, 
abandoned sugar glider 
nests or animal burrows. 

1590 

1600 

1619 

6 

No.  

Habitat substantially 
degraded such that 
species is unlikely to 
occur. 

No No 

Greater Broad-
nosed Bat 

(Scoteanax 
rueppellii) 

V - 

Hunter 
and 
Karuah 
Manning 

In NSW it is widespread 
on the New England 
Tablelands. Utilises a 
variety of habitats from 
woodland through to 
moist and dry eucalypt 
forest and rainforest, 
though it is most 
commonly found in tall 
wet forest. 

1590 

1600 

1619 

46 Yes 
Yes (potential 
recording of 
species) 

Yes 
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 PORT STEPHENS COUNCIL 
COMPREHENSIVE KOALA PLAN OF 
MANAGEMENT (CKPOM) PERFORMANCE 
CRITERIA ASSESSMENT 



Assessment of the Proposal against the Performance Criteria outlined in 
Appendix 4 of the Port Stephens Council Comprehensive Koala Plan of 
Management (CKPoM) 
 

Performance Criteria 

Proposed development (other than agricultural 
activities) must: 

Proposal relevance 

a) Minimise the removal or degradation of native 
vegetation within Preferred Koala Habitat or Habitat 
Buffers; 

The Proposal does not occur within any identified 
Preferred Koala Habitat on the CKPoM Koala habitat 
planning map. It largely avoids habitat buffers with 
land across the development site mapped mostly as 
ómainly clearedô and ólink over clearedô with small 
areas of ó50 metre buffer over clearedô in sections.  

c) Minimise the removal of any individuals of preferred 
koala food trees, where ever they occur on a 
development site. In the Port Stephens LGA these 
tree species are Swamp Mahogany (Eucalyptus 
robusta), Parramatta Red Gum (Eucalyptus 
parramattensis), and Forest Red Gum (Eucalyptus 
tereticornis), and hybrids of any of these species. An 
additional list of tree species that may be important to 
koalas based on anecdotal evidence is included in 
Appendix 8.  

The Proposal would include the removal of vegetation 
containing Eucalyptus tereticornis and a number of 
other food trees listed in Appendix 8. All PCTs within 
the Proposal site contain koala food trees. 

The option selected minimises the length of the 
pipeline relative to alternative options thereby 
reducing the clearing footprint. The Proposal is 
located primarily on land that is previously disturbed 
and cleared. Native vegetation with E. tereticornis and 
other koala food trees to be cleared is generally in a 
poor or highly modified condition and mostly on the 
edge of previously cleared vegetation. The pipeline 
would be sited to minimise clearance of native 
vegetation as far as is practicable as per Table 9-1 of 
the BDAR, thereby minimising impacts to koala food 
trees. 

d) Make provision, where appropriate, for restoration 
or rehabilitation of areas identified as Koala Habitat 
including Habitat Buffers and Habitat Linking Areas 
over Mainly Cleared Land. In instances where Council 
approves the removal of koala habitat (in accordance 
with dot points 1-4 of the above waive clause), and 
where circumstances permit, this is to include 
measures which result in a ñnet gainò of koala habitat 
on the site and/or adjacent land; 

The removal of E. tereticornis across the proposal site 
would be offset by revegetating on selected sites, 
which may include compound sites at the completion 
of construction.  Offset plantings would occur in 
accordance with the offset ratios for koala food trees 
outlined in the Port Stephens Council Technical 
Specification ï Trees resulting in a net gain of koala 
habitat. Compound sites are located in areas mapped 
as ómainly clearedô and ólink over clearedô on the 
CKPoM Koala habitat planning map which are 
adjacent to the proposal site.  Additionally, 
biodiversity credits for impacts to Koala and the 
associated PCTs would be sourced in accordance 
with the Biodiversity Offsets Scheme (BOS). 

e) Make provision for long term management and 
protection of koala habitat including both existing and 
restored habitat; 

As discussed above, the Proposal would offset the 
loss of Koala food trees through planting of koala food 
trees on adjacent land and sourcing biodiversity 
credits through the BOS. This would result in the long 
term protection and restoration of Koala habitat.  

f) Not compromise the potential for safe movement of 
koalas across the site. This should include 
maximising tree retention generally and minimising 
the likelihood that the proposal would result in the 
creation of barriers to koala movement, such as would 

Barriers to Koala movement would be minor and 
temporary in nature as a result of the installation of 
site fencing during construction.  Construction 
activities would be staged, and multiple decentralised 
work zones utilised, therefore any barrier would be 



Performance Criteria 

Proposed development (other than agricultural 
activities) must: 

Proposal relevance 

be imposed by certain types of fencing. The preferred 
option for minimising restrictions to safe koala 
movement is that there be no fencing (of a sort that 
would preclude koalas) associated with dog free 
developments within or adjacent to Preferred or 
Supplementary Koala Habitat, Habitat Buffers or 
Habitat Linking Areas. Suitable fencing for such areas 
could include: 

i) fences where the bottom of the fence is a 
minimum of 200 mm above ground level that 
would allow koalas to move underneath; 
 

ii) fences that facilitate easy climbing by koalas; for 
example, sturdy chain mesh fences, or solid style 
fences with timber posts on both sides at regular 
intervals of approximately 20m; or 
 

iii) open post and rail or post and wire (definitely not 
barbed wire on the bottom strand). However, 
where the keeping of domestic dogs has been 
permitted within or adjacent to Preferred or 
Supplementary Koala Habitat, Habitat Buffers or 
Habitat Linking Areas, fencing of a type that 
would be required to contain dogs (and which 
may also preclude koalas) should be restricted to 
the designated building envelope. Fences which 
are intended to preclude koalas should be located 
away from any trees which now or in the future 
could allow koalas to cross the fence. 

small and localised at any one time. Infrastructure 
would be sited to minimise tree removal.  

g) Be restricted to identified envelopes which contain 
all buildings and infrastructure and fire fuel reduction 
zone. Generally there will be no clearing on the site 
outside these envelopes. In the case of applications 
for subdivision, such envelopes should be registered 
as a restriction on the title, pursuant to the 
Conveyancing Act 1919; and 

The Proposal footprint would be contained to the 
identified Proposal site. No clearing would occur 
outside the Proposal site. 

h) Include measures to effectively minimise the threat 
posed to koalas by dogs, motor vehicles and 
swimming pools by adopting the following minimum 
standards. 

 

i) The development must include measures that 
effectively abate the threat posed to koalas by 
dogs through prohibitions or restrictions on dog 
ownership. Restrictions on title may be 
appropriate. 

Not applicable. The Proposal is for water and 
wastewater infrastructure and does not allow for 
changes to title relating to dog ownership. 

ii) The development must include measures that 
effectively minimise the threat posed to koalas 
from traffic by restricting motor vehicle speeds, 
where appropriate, to 40 kph or less. 

Construction traffic would be kept to 40 kph or less.  
This has been included in the mitigation measures in 
Section 6 of this RtS.  

 



Performance Criteria 

Proposed development (other than agricultural 
activities) must: 

Proposal relevance 

iii) The development must reduce the risk of koala 
mortality by drowning in backyard swimming 
pools. Appropriate measures could include: 
trailing a length of stout rope (minimum diameter 
of 50mm), which is secured to a stable poolside 
fixture, in the swimming pool at all times; 
designing the pool in such a way that koalas can 
readily escape; or enclosing the pool with a fence 
that precludes koalas. This last option should 
include locating the fence away from any trees 
which koalas could use to cross the fence. 

Not applicable. No swimming pools would be 
constructed.  
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 GROUNDWATER INVESTIGATION 
MEMORANDUM 



Registered office: Level 16, 580 George Street, Sydney NSW 2000, Australia   ABN 76 104 485 289 

Kings Hill Water and Wastewater Infrastructure Groundwater Investigation Memorandum 

Date 22/07/2020 
To Ryan Falkenmire (Port Stephens Council) 
From Rachel Perry (Arcadis) 
Copy to Adam Smith (APP), Westley Owers (Arcadis) 
Subject Kings Hill Water and Wastewater Infrastructure (DA 16-2020-81-1) Groundwater 

Investigation 

Introduction 
This memorandum has been provided in response to requests for additional information received by PM 
No. 1 (the Applicant) with regard to groundwater investigations undertaken to date for the Kings Hill 
Water and Wastewater Pipeline Environmental Impact Statement (EIS) (DA 16-2020-81-1) (the 
Proposal).  

The Secretaryôs Environmental Assessment Requirements (SEARs) (No. 1291) issued for the Proposal 
on 19 February 2019 specify that the EIS must include ñan assessment of potential impacts on the 
quality and quantity of surface and groundwater resourcesò.  

During public exhibition of the EIS, the following agencies requested further information in relation to 
groundwater: 

• Port Stephens Council

• Hunter Water Corporation

• NSW Natural Resources Access Regulator.

Groundwater has been discussed in Sections 4.3.5, 7.1 and 7.3 of the EIS. The following information 
expands on the existing environment, potential impacts and proposed mitigation measures provided in 
the EIS, and discusses future groundwater investigations post approval for the Proposal. 

Existing environment 
Section 7.1.2 of the EIS characterises the existing hydrogeology of the Proposal site. Groundwater is 
expected to be present within the unconsolidated sediments associated with creeks and lakes. 

A review of Department of Industry ï Water (DoI Water) records for groundwater bores within a 2 km 
radius of the Proposal indicated the presence of twenty-two (22) water bores located offsite around the 
southern portion. The majority of these boreholes were used for domestic purposes but were also used 
for monitoring, irrigation, stock and dewatering purposes. The Standing Water Level (SWL) measured 
from these bores ranges between 1.0 and 6.7 metres below ground level as recorded in 2012 and 2004, 
respectively. The Preliminary Site Investigation (PSI) (Appendix H of the EIS) provides further 
information of the bores surrounding the Proposal. The location of existing bores from the DoI Water 
database are shown in Figure 1. None of the existing bores recorded on the DoI Water database are 
considered close enough to the Proposal to depict a reasonable representation of the conditions at the 
Proposal site. 

Groundwater investigations have been undertaken by Douglas Partners in 2015 for the Kings Hill 
Interchange and Channel environmental impact assessments. Four bores, ranging from 0.9 metres to 
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5.23 metres in depth, were located within approximately 100 metres of the Proposal siteôs northeast 
boundary (as shown on Figure 1). Groundwater was not encountered in these bores. 

Additionally, Douglas Partners have historically undertaken investigations along areas adjacent to the 
Proposal. Of the information provided, free groundwater was observed in one bore (identified as bore C 
in Figure 1), varying in elevation from 0.9 to 2.3 metres AHD. However, it should be noted that these 
readings were taken in 1993 and levels are likely to have changed in the area due to the Grahamstown 
Dam augmentation and construction of the Grahamstown Spillway. 

Section 7.3.2 of the EIS and Section 4.7 of the Biodiversity Development Assessment Report (BDAR) 
(Appendix D of the EIS) discusses Groundwater Dependent Ecosystems (GDEs). A search of the 
National Atlas of Groundwater Dependent Ecosystems (BOM, 2019) identified several groundwater 
dependent ecosystems (GDEs) with potential reliance on subsurface groundwater within and adjoining 
the Proposal site, based on regional studies (Figure 1).  

Due to the undulating natural topography along and around the Proposal site, the groundwater flow 
direction is expected to be variable and influenced by local conditions. The Proposal would be most 
likely to intercept groundwater in the northern section where the Proposal intersects with Irrawang 
Swamp, an area mapped as a Coastal Wetland under the State Environmental Planning Policy (Coastal 
Management) 2018 (Coastal Management SEPP), which is the lowest topographical area of the 
Proposal site.   

Statutory context 
Intrusive groundwater investigations within the Proposal site have not been progressed due to the 
environmental sensitivity of the Proposal site where groundwater is most likely to be impacted (i.e. the 
SEPP Wetland). Approvals and permits are required prior to any works being undertaken. Development 
Application (DA) approval must be granted prior to any intrusive investigations being undertaken in the 
mapped SEPP Wetland. Additionally, there are both Aboriginal and non-Aboriginal heritage constraints 
that require test excavations, with impact permits potentially required, prior to works being undertaken 
(as discussed in Sections 7.4 and 7.5 of the EIS and Appendix XX of this RtS [drafting note: this will 
refer to the SOHI addendum]). Also vegetation surveys (e.g. pre-clearance surveys) would likely to be 
need to be undertaken. 

Potential impacts 
Construction 

Construction of the Proposal may result in interaction with groundwater through trenching and/or 
underboring activities. Should this occur, dewatering would be required to maintain a safe construction 
work environment and efficient installation of infrastructure. 

Drawdown of the water table as a result of excavation activities can cause wetlands to become recharge 
instead of discharge zones, altering the soil water regime and water chemistry, which then influences 
the vegetation and fauna communities. A prolonged period of drawdown can result in drying out of the 
ecosystem over time (Serov et al., 2012). Drawdown may also result in reductions in groundwater 
baseflow to connected surface water systems. 

Operation 

Barriers to groundwater flow could potentially result in changes to the seasonal inundation patterns 
across Irrawang Swamp and drying out of wetlands. The risk of creating a long-term barrier to 
groundwater flow is considered to be low, as groundwater in this area would generally travel below the 
pipeline. Additionally, bedding material and refilling of the trench would be gravel or pre-existing soils, 
therefore aiding the flow of groundwater around the pipes.  

The pipes would be designed and constructed in accordance with Hunter Water Corporation (HWC) 
standard technical specifications and in consultation with HWC engineers, therefore the risk of pipe 
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failure would be very low. Notwithstanding this, should there be a pipe failure during operation (i.e. 
sewage or chlorinated water entering the environment), it is difficult to quantify given the variability of 
potential magnitude and location of the failure. Potential impacts to groundwater in a major event could 
include: 

• For sewage leaks:

– Changes to composition and structure of vegetation communities

– Increased risk of weed incursion due to higher nutrient levels

– Degradation of aquatic habitat from reduced water quality

– Introduction of pathogens to wildlife

• For chlorinated water leaks:

– Water quality impacts, with potentially toxic effects on micro-organisms, fish and other aquatic
animals, frogs and reptiles.

Mitigation measures 
Mitigation measures were submitted with the EIS to avoid, remedy and mitigate environmental impacts 
associated with the Proposal (Section 11). These mitigations have been updated (as relevant) and 
included in Section 6 of the RtS. The below mitigations have been included to ensure further 
protection of groundwater. 

Construction 

• A Construction Environmental Management Plan (CEMP) would be prepared to manage impacts on
the environment during the construction phase, which would include (amongst other environmental
impacts) management of potential groundwater impacts.

• Intrusive groundwater investigations would be undertaken prior to construction of the Proposal. The
final location of bores would be determined during the detailed design.

• If groundwater is intercepted, an aquifer interference approval would be sought under Section 91 of
the Water Management Act 2000.

• The CEMP for the Proposal would, within areas where groundwater would be intercepted, include
measures to minimise inflow of groundwater, draw down, contamination and impact on GDEs.

• Any groundwater removed during dewatering of the trench during construction would be recharged
to the groundwater table where practicable and only once water is confirmed to not be contaminated.

Operation 

• To prevent or avoid failure, pipes would be monitored and maintained in accordance with HWCôs
asset management and maintenance program. In the unlikely event of pipe failure, incidents would
be managed by following HWCôs pollution incident response management plan that should generally
include:

– Notification of the problem (e.g. alarms notifying of pressure drop, odour complaint, incident
noticed by HWC personnel or member of the public)

– Assess and declare an incident

– Communications with relevant parties (such as surrounding sensitive receivers, Port Stephens
Council and the EPA)
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– Establish control and manage the incident, including establishing emergency environmental
controls and repairs

– Conduct an incident investigation and determine if another event is likely to occur in the area.

Next steps 
As mentioned above, groundwater investigations in the SEPP Wetland, a key area for investigation, are 
not able to progress until approval is granted and further heritage investigations (requiring additional 
permits) and vegetation surveys (as relevant) have been undertaken. 

Intrusive groundwater investigations would be undertaken prior to construction of the Proposal. Given 
the length of the Proposal site, approximately eight bores are anticipated to be required, spaced 
equidistant (where practicable) along the alignment, to provide a reasonable representation of 
groundwater characteristics. The southern-most bores undertaken for the Kings Hill Interchange and 
Channel environmental impact assessments are close to the Proposal site to be considered 
representative of the groundwater characteristics in that location. The locations of an additional seven 
proposed bores, which may assist with groundwater understanding, are identified in Figure 1. Factors 
influencing the location of these bores include:  

• Ensuring a representative spread across the Proposal site

• Minimising potential impacts to Aboriginal and non-Aboriginal heritage, where practicable

• Minimising potential impacts to ecologically sensitive areas

• Minimising potential impacts to sensitive receivers and the community.

The final location of bores would be determined during the detailed design phase with consideration to 
existing underground infrastructure. 
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 CONSULTATION 



Registered office: Level 16, 580 George Street, Sydney NSW 2000, Australia   ABN 76 104 485 289 

Kings Hill Development Water and Wastewater Infrastructure EIS ï Hunter Water Corporation Consultation 

Malcolm Withers 
Account Manager Major Development 
Hunter Water Corporation 
36 Honeysuckle Drive, Newcastle NSW 2300 
Email: malcolm.withers@hunterwater.com.au 

25/07/2019 

Dear Malcolm, 

Kings Hill Development Water and Wastewater Infrastructure EIS ï 
Hunter Water Corporation Consultation 

The purpose of this letter is to provide further information following from the consultation 
meeting held on 30 April 2019 at Hunter Water Corporation (HWC) Offices, Honeysuckle 
Drive, Newcastle, regarding the Kings Hill Water and Wastewater Infrastructure (the 
Proposal).  

Since the meeting Kings Hill Development Corporation representatives (APP, Arcadis and 
Northrop) have undertaken further design and environmental investigations to determine 
the alignment and the area of impact for the Proposal.  

As requested as an outcome of our previous meeting, please find attached the 
construction footprint (Attachment A) and the project description (Attachment B) for the 
Proposal. It is noted that the alignment of the water and wastewater infrastructure has 
been agreed upon in principle previously with HWC. 

As the operation and maintenance of the infrastructure would ultimately be undertaken by 
HWC, your consideration of Section 4.4 of the project description would be greatly 
appreciated. We would like to ensure that this section adequately addresses your 
operational requirements for the Proposal.  

As discussed in the meeting, the Proposal will traverse HWC-owned land. The proponent 
will approach HWC to obtain landowner consent to be submitted to Port Stephens Council 
with the Development Application (DA). 

The Environmental Impact Statement (EIS) to address the SEARs (No. 1291) for the 
Proposal is currently under preparation and anticipated to be submitted to Council in the 
3rd quarter of 2019. Therefore, we would appreciate your feedback within two (2) weeks 
of receiving this letter (should HWC have any additional comments).  

Arcadis Australia Pacific Pty Ltd 
Level 16, 580 George Street 
Sydney NSW 2000 
Tel No: +61 2 8907 9000 
www.arcadis.com/au 

mailto:malcolm.withers@hunterwater.com.au
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In the interim, please do not hesitate to contact Rachel Perry (02 8907 2675) or the 
undersigned below. 

Yours sincerely, 

Westley Owers 
NSW Environment Team Leader 
02 8907 9096 

Enc. Attachment A: Construction footprint, Attachment B: 
Project description 

CC. Rachel Perry (Arcadis), Adam Smith (APP)
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Attachment A ï Construction Footprint 



FERODALE

KINGS HILL

RAYMOND
TERRACE

CAMPVALE

NELSONS
PLAINS

NELSONS
PLAINS

MILLERS
FOREST

LEGEND
Construction footprint
Compound area
Cadastre (LPI 2017)

Proposed water alignment
Proposed wastewater alignment

ª

0 100
m

ARCADIS AUSTRALIA PACIFIC PTY LTD
ABN 76 104 485 289
Level 16, 580 George Street, Sydney NSW 2000
P: +61 (0) 2 8907 9000 | F: +61 (0) 2 8907 9001

Created by : RP
QA by : EM

Date: 5/07/2019 Path: \\hc-aus-ns-fs-01\jobs\AA006855\L-GIS\A_Current\B_Maps\EIS\KHD_EIS_001_ConstructionFootprint_A3P_v4.mxd

Construction Footprint

1:3,000 at A3

Coordinate System: GDA 1994 MGA Zone 56
Date issued: July 5, 2019

Page 1 of 6



FERODALE

KINGS HILL

RAYMOND
TERRACE

CAMPVALE

NELSONS
PLAINS

NELSONS
PLAINS

MILLERS
FOREST

LEGEND
Construction footprint
Compound area
Cadastre (LPI 2017)

Proposed water alignment
Proposed wastewater alignment

ª

0 100
m

ARCADIS AUSTRALIA PACIFIC PTY LTD
ABN 76 104 485 289
Level 16, 580 George Street, Sydney NSW 2000
P: +61 (0) 2 8907 9000 | F: +61 (0) 2 8907 9001

Created by : RP
QA by : EM

Date: 5/07/2019 Path: \\hc-aus-ns-fs-01\jobs\AA006855\L-GIS\A_Current\B_Maps\EIS\KHD_EIS_001_ConstructionFootprint_A3P_v4.mxd

Construction Footprint

1:3,000 at A3

Coordinate System: GDA 1994 MGA Zone 56
Date issued: July 5, 2019

Page 2 of 6



GRAHAMSTOWN
LAKE

FERODALE

KINGS HILL

RAYMOND
TERRACE

CAMPVALE

NELSONS
PLAINS

NELSONS
PLAINS

MILLERS
FOREST

LEGEND
Construction footprint
Compound area
Cadastre (LPI 2017)

Proposed water alignment
Proposed wastewater alignment

ª

0 100
m

ARCADIS AUSTRALIA PACIFIC PTY LTD
ABN 76 104 485 289
Level 16, 580 George Street, Sydney NSW 2000
P: +61 (0) 2 8907 9000 | F: +61 (0) 2 8907 9001

Created by : RP
QA by : EM

Date: 5/07/2019 Path: \\hc-aus-ns-fs-01\jobs\AA006855\L-GIS\A_Current\B_Maps\EIS\KHD_EIS_001_ConstructionFootprint_A3P_v4.mxd

Construction Footprint

1:3,000 at A3

Coordinate System: GDA 1994 MGA Zone 56
Date issued: July 5, 2019

Page 3 of 6



FERODALE

KINGS HILL

RAYMOND
TERRACE

CAMPVALE

NELSONS
PLAINS

NELSONS
PLAINS

MILLERS
FOREST

LEGEND
Construction footprint
Compound area
Cadastre (LPI 2017)

Proposed water alignment
Proposed wastewater alignment

!°

0 100
m

ARCADIS AUSTRALIA PACIFIC PTY LTD
ABN 76 104 485 289
Level 16, 580 George Street, Sydney NSW 2000
P: +61 (0) 2 8907 9000 | F: +61 (0) 2 8907 9001

Created by : RP
QA by : EM

Date: 5/07/2019 Path: \\hc-aus-ns-fs-01\jobs\AA006855\L-GIS\A_Current\B_Maps\EIS\KHD_EIS_001_ConstructionFootprint_A3P_v4.mxd
Construction Footprint

1:3,000 at A3

Coordinate System: GDA 1994 MGA Zone 56
Date issued: July 5, 2019

Page 4 of 6



FERODALE

KINGS HILL

RAYMOND
TERRACE

CAMPVALE

NELSONS
PLAINS

NELSONS
PLAINS

MILLERS
FOREST

LEGEND
Construction footprint
Compound area
Cadastre (LPI 2017)

Proposed water alignment

!°

0 100
m

ARCADIS AUSTRALIA PACIFIC PTY LTD
ABN 76 104 485 289
Level 16, 580 George Street, Sydney NSW 2000
P: +61 (0) 2 8907 9000 | F: +61 (0) 2 8907 9001

Created by : RP
QA by : EM

Date: 5/07/2019 Path: \\hc-aus-ns-fs-01\jobs\AA006855\L-GIS\A_Current\B_Maps\EIS\KHD_EIS_001_ConstructionFootprint_A3P_v4.mxd
Construction Footprint

1:3,000 at A3

Coordinate System: GDA 1994 MGA Zone 56
Date issued: July 5, 2019

Page 5 of 6



FERODALE

KINGS HILL

RAYMOND
TERRACE

CAMPVALE

NELSONS
PLAINS

NELSONS
PLAINS

MILLERS
FOREST

LEGEND
Construction footprint
Compound area
Cadastre (LPI 2017)

Proposed water alignment

!°

0 100
m

ARCADIS AUSTRALIA PACIFIC PTY LTD
ABN 76 104 485 289
Level 16, 580 George Street, Sydney NSW 2000
P: +61 (0) 2 8907 9000 | F: +61 (0) 2 8907 9001

Created by : RP
QA by : EM

Date: 5/07/2019 Path: \\hc-aus-ns-fs-01\jobs\AA006855\L-GIS\A_Current\B_Maps\EIS\KHD_EIS_001_ConstructionFootprint_A3P_v4.mxd
Construction Footprint

1:3,000 at A3

Coordinate System: GDA 1994 MGA Zone 56
Date issued: July 5, 2019

Page 6 of 6



Kings Hill Development Water and Wastewater Infrastructure EIS – Hunter Water Corporation Consultation 
 

4 

 

Attachment B – Project Description 



 

 

 

 

 

KINGS HILL DEVELOPMENT  

WATER AND WASTEWATER 
INFRASTRUCTURE 

Project Description 
 

 

25 JULY 2019 

 
 



 

 

 

GLOSSARY 

Key Terms Description 

Kings Hill URA Kings Hill Urban Residential Area 

Proposal  
Water and wastewater supply pipeline and a wastewater 
pumping station to support the Kings Hill URA 

Proposal site 
The Proposal stretches about 6.7 kilometres between Raymond 
Terrace in the south and Kings Hill Urban Residential Area in the 
north 
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1 PROPOSAL DESCRIPTION 

Approval for the Proposal is sought as Designated Development under Part 4 of the 
Environmental Planning and Assessment 1979 (EP&A Act). 

Included within this section is a description of the built form of the Proposal, the 

indicative construction methodology, and the operational procedures to be 

implemented. 

1.1 Proposal overview 

Water and wastewater infrastructure would be developed to service the first stage of 

development of Kings Hill URA. Key components of the Proposal include: 

• A water pipeline approximately 6.7 kilometres in length that would connect to 

existing Hunter Water Corporation (HWC) infrastructure in the south and Kings 

Hill URA in the north 

• A wastewater pipeline approximately 4.2 kilometres in length that would connect 

to existing HWC infrastructure in the south and the wastewater pumping station 

(WWPS) to be constructed within Kings Hill URA in the north 

• A WWPS within Kings Hill URA, including a hardstand area for vehicular access 

during operation 

• Temporary compound areas to be utilised during construction. 

An overview of the Proposal is shown in Figure 1-1. The alignment, built form, 

construction and operation of the Proposal is described in detail in the following 

sections (1.1.1 to 1.2). 

The Proposal includes the connection of the URA to the existing water and 

wastewater services. The proposed pipelines terminate at the south of the URA. 

Further development of water and wastewater infrastructure (i.e. additional or 

upgraded infrastructure) would be required to service Kings Hill URA as additional 

stages are developed. This further development of water and wastewater 

infrastructure does not comprise part of the Proposal, i.e. is subject to future 

approval.  



 

 

 

Figure 1-1: Context of the proposal 
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1.1.1 Infrastructure alignment  

In the south, the proposed watermain would connect to the existing Raymond 

Terrace Water Pump Station located near the intersection of Irrawang Street and 

William Street (Figure 1-2). The alignment of the watermain would be located in the 

road verge of Irrawang Street, Adelaide Street (Figure 1-3) and Rees James Road 

(Figure 1-4), and would pass through Council-owned land, Newbury Park, between 

Adelaide Street and Mount Hall Road (Figure 1-5). 

The proposed wastewater rising main would be connected to the existing gravity 

network at a maintenance hole near Panorama Close (MH K1950). From this point, 

the alignment of both the watermain and wastewater rising main is shared and would 

be located in the verge of Rees James Road before entering HWC-owned land to 

the north of the end of Rees James Road.  

Within the HWC-owned land, the alignment is located in proximity to the western 

side of the Pacific Highway and beneath an existing overhead electrical easement, 

from which trees and shrubs have been removed (Figure 1-6). The alignment would 

cross both Grahamstown Spillway (Figure 1-7), and further north, Irrawang Spillway 

(Figure 1-8).  

North of Irrawang Spillway, the alignment deviates north-west into Kings Hill URA 

(Figure 1-9), where the wastewater rising main would connect to the proposed 

WWPS. 

The alignment of the pipelines and associated infrastructure may be altered (subject 

to remaining within the construction footprint) during detailed design of the Proposal.  

  



 

 

 

 

Figure 1-2 Existing Raymond Terrace 
Water Pump Station, near the intersection 

of Irrawang Street and William St 

 

Figure 1-3 Grassy verge of Adelaide Street, 
Raymond Terrace 

  

Figure 1-4 Grassy verge of Rees James 
Road, Raymond Terrace 

Figure 1-5 Council-owned land - Newbury 
Park 

 

Figure 1-6 Overhead electrical easement 

within HWC-owned land 

 

Figure 1-7 Grahamstown Spillway within 
HWC-owned land, and Pacific Highway 

bridge across the spillway 

 

Figure 1-8 Irrawang Spillway within HWC-

owned land 

 

Figure 1-9 KHD-owned land within Kings 

Hill URA 

 



6 

 

1.2 Built form 

The water and wastewater pipelines would follow the same alignment, with the pipes 

laid on top of and surrounded by single sized aggregate embedment material in 

parallel trenches approximately 600 millimetres and 900 millimetres wide, 

respectively. The trenches would be a maximum of six metres deep and would be 

situated approximately 600 millimetres apart.  

Where the pipelines would intercept already existing infrastructure, the alignments 

may be separated by a greater distance to avoid relocation of existing infrastructure. 

This would be confirmed as part of detailed design.  

The pipes would be buried using excavated material and topsoil retained from the 

trench excavation. At sections of the alignment where open trenching is not possible, 

underboring would be the preferred method. Locations where this would occur 

includes, but is not limited to:  

• Irrawang Spillway 

• Grahamstown Spillway 

• Adelaide St.  

The alternative option for crossing Irrawang and Grahamstown Spillways would be 

to attach the pipelines to existing above-ground spillway infrastructure or to the 

existing bridges where the Pacific Highway crosses the spillways. The final built-form 

approach (underboring or attaching to existing infrastructure) would be confirmed as 

part of detailed design.  

This section should be read in conjunction with Figure 1-10. 

1.2.1 Wastewater infrastructure 

Wastewater infrastructure would be designed and constructed in accordance with 

the requirements of Wastewater Supply Code of Australia (WSA 03) – Hunter Water 

Edition. The wastewater infrastructure included in the Proposal is discussed below.   

1.2.1.1 WWPS  

A WWPS would be designed and constructed in accordance with HWC’s 

specifications within the south-eastern portion of Kings Hill URA.  

Underground infrastructure would generally include (but not be limited to): 

• An induct and educt vent pipe 

• Stop valves and reflux valves 

• A valve pit 

• A wet well constructed of concrete with gas-tight cover 

• A collecting maintenance hole and flow relief structure pipework 

• Water service pipes 

• Electrical conduits and connections. 

Aboveground infrastructure would include: 

• An induct vent cover 

• An educt vent stack 

• A valve pit cover 

• A maintenance hole cover 



 

 

• The outlet point of the flow relief structure 

• A water meter 

• A standpipe and yard tap 

• Septicity management system   

• An electrical switchboard and connection box 

• A concrete hardstand area and access track 

• Security fencing, gates and/or chains, as required. 

A flow relief structure would be incorporated into the WWPS design as an emergency 

precaution due to the potential for sewer overflows to occur. The structure would 

ensure flow relief occurs at a planned rather than an unplanned location. 

The exact location of the WWPS would be determined during detailed design. Figure 

1-10 identifies the area within which a final location would be chosen. 

A pump station design report would be issued to HWC for review and approval during 

detailed design. This report would consider multiple aspects as required by HWC 

guidelines, including a separate Emergency Relief Overflow Structure Report that 

would provide further detail on the Emergency Relief Structure (ERS). 

1.2.1.2  Pipeline 

The wastewater pipeline would be approximately 4.2 kilometres long and would 

convey wastewater from the WWPS within Kings Hill URA in the north, to HWC’s 

existing network in Raymond Terrace in the south.  

From the wet well within the WWPS, wastewater would be pumped through a 

continuous rising main, constructed of polyvinylchloride (PVC), ductile iron with 

concrete lining (DICL) or polyethylene (PE), before connecting to a gravity main and 

discharging into the existing gravity network at a maintenance hole near Panorama 

Close (MH K1950) in Raymond Terrace. 

Ventilation stacks would be constructed to provide effective odour removal along the 

wastewater pipeline. A stack is already located at MH 1950 where the proposed 

pipeline would connect to the existing gravity network. Additional stacks would be 

located at the WWPS and, where required, at high points along the alignment. The 

exact location of the stacks would be determined during detailed design. 

1.2.2 Water infrastructure 

Water infrastructure would be designed and constructed in accordance with the 

requirements of Water Supply Code of Australia WSA – 2002-2.3 Hunter Water 

Edition. 

A watermain would convey potable water from HWC’s existing network in Raymond 

Terrace in the south to Kings Hill URA in the north.  

The watermain, constructed of polyvinylchloride (PVC), ductile iron with concrete 

lining (DICL) or polyethylene (PE), would be connected to an existing water pump 

station at Raymond Terrace, located near the intersection of Irrawang Street and 

William Street. Water would flow through the watermain about 6.7 kilometres to the 

south-eastern portion of Kings Hill URA.  

Construction of this water infrastructure would also include adjustment to pump set 

points, and minor modifications to surrounding pipework at the existing water pump 

station at Raymond Terrace.  

Hydrants and stop valves would be installed at regular intervals along the pipeline in 

easily accessible locations, as per HWC requirements. 
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Fourteen scour valves and 13 air valves would be installed along the alignment at 

topographic low points and high points, respectively. These would be constructed as 

per HWC requirements. 

A chorine injection point would be required at the northern end of the pipeline 

adjacent to KHD. The exact location of the point would be determined during detailed 

design. Figure 1-10 identifies the area within which a final location would be chosen. 

This point would be designed as per HWC specifications. 

 

 

 

 

 



 

 

 

 

Figure 1-10: Water and wastewater infrastructure built form features 
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1.2.3 Utilities interaction 

The Proposal is designed to generally avoid interaction with existing utilities, such 

as power and gas lines, where practicable. The preferred option would be to lay the 

two pipes above the existing utilities infrastructure with minimum clearance achieved 

in accordance with Part 1, Table 5.5 of the Water Supply Code of Australia (WSA 03 

– 2011) and Part 1, Table 5.4 of the Gravity Sewerage Code of Australia (WSA 02 – 

2014). Where interaction is unavoidable, utility providers would be consulted 

regarding the relocation of existing structures during detailed design. Utilities with 

which the Proposal would likely interact includes: 

• Electrical 

• NBN 

• Gas 

• Telstra 

• Optus 

• Stormwater 

• Water 

• Wastewater  

 

The Proposal would connect to existing HWC infrastructure in Raymond Terrace. 

HWC has been consulted regarding connection to existing infrastructure and access 

to HWC property.  

1.2.4 Subdivision and easements 

It is not intended that subdivision would be sought as part of the Proposal. Rather, 

the infrastructure would be located within easements through existing lots owned by 

various landowners. Impacted lots are summarised in Table 1-1.  

Subdivision of land within the Kings Hill URA would be considered as part of a 

separate assessment and is not in scope for the Proposal. 

Table 1-1 Lots impacted by infrastructure 

Chainage Lot Number DP Description Owner 

0 1 DP1085482 
Water Pumping 

Station 
HWC 

0 1 DP1226115 

Area adjacent to 

Water Pumping 

Station 

Council 

0-800 N/A N/A  

Road Reserve 

Irrawang St 

Mount Hall Rd 

Council 

800-1015 35 DP259487 Newbury Park  Council 

800-1015 36 DP259487 Newbury Park  Council 

800-1015 38 DP259487 Newbury Park  Council 

1015-4800  N/A  N/A 

Road Reserve 

Adelaide St 

Rees James Rd 

Pacific Highway 

Council / 

Roads and 

Maritime 

1900-2000 175 DP251129 
Road Reserve 

Adelaide St 
 Council 



 

 

2000-2100 291 DP262169 

Road Reserve 

Adelaide St 

Rees James Rd 

 Council 

2150-2300 292 DP262169 
Road Reserve 

Rees James Rd 
 Council 

2360-2675 4 DP241685 Parkland  HWC 

3555-3930 13 DP882528 Parkland  HWC 

3930-3970 1 DP1130764 Parkland  HWC 

4800-5680 113 DP733181 Irrawang Swamp HWC 

5680-6030 5 DP234521 

Riding for the 

Disabled Association 

NSW 

 HWC 

6120-6600 42 DP1037411 

Riding for the 

Disabled Association 

NSW 

Riding for the 

Disabled 

Association 

NSW 

1.3 Construction 

Construction of the Proposal would be undertaken generally in accordance with 

HWC Standard Technical Specifications and Water Services Association of Australia 

(WSAA) Codes, including, but not limited to: 

• Hunter Water Corporation Standard Technical Specification for Construction of 

Sewer Rising Mains (STS403) 

• Hunter Water Corporation Standard Technical Specification for Construction of 

Submersible Sewage Pumping Stations (STS402) 

• Hunter Water Corporation Standard Technical Specification for Chemical Storage 

and Delivery Systems (STS670) 

• Hunter Water Corporation Standard Technical Specification for Environmental 

Protection Measures for Construction sites (STS900) 

• Wastewater Supply Code of Australia (WSA 02-2014) – Hunter Water Edition 

• Water Supply Code of Australia (WSA 03 – 2011) – Hunter Water Edition. 

1.3.1 Scheduling and staging 

Construction for the Proposal would be likely to begin in 1st quarter of 2020 and last 

approximately nine months. Construction would be likely to occur concurrently in 

multiple decentralised work zones, and as such work would be at various stages at 

different points within the Proposal site. Construction in the vicinity of Adelaide St 

between William Bailey St and the Sleepy Hill Motor Inn, as well as construction 

through Newbury Park, would occur between March and August only. Construction 

along the remainder of the alignment would occur year-round.  

The final construction program would be determined prior to construction and be 

subject to the timing of the KHD URA development (separate approvals and market 

demands). 

An indicative sequence of construction is provided in Table 1-2. The construction 

works have been divided into seven ‘works stages’ which are interrelated and 

would potentially overlap. Subject to confirmation from the construction contractor, 

the order and staging of these construction works periods may change.  
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Table 1-2 Indicative sequencing of construction works 

Works stage Description 

1. Site establishment  • Establishment of formal site access 

• Establishment of construction compounds and stockpile 
areas  

• Installation of construction environmental management 
measures (e.g. erosion and sediment control) 

• Delivery of site materials 

• Installation of site fencing 

• Survey of alignment and placement of alignment pegs. 

2. Vegetation clearing • Tree protection areas established (“no-go” zones) 

• Clearing of groundcover and vegetation within the 
construction footprint and compound areas 

• Stockpiling of topsoil in compound areas for reuse 
throughout construction, as discussed in Section 1.3.5.  

3. Trenching and underboring • Excavation of trench  

• Dewatering of open trench, if necessary 

• Management of acid sulphate soils 

• Underboring in certain locations. This process would 
generally include: 

– Excavating launch and retrieval pits 

– Erect under bore rig 

– Pilot bore 

– Bore and drag the casing.  

• Excavated material and topsoil would be stockpiled for 
reuse or disposed of appropriately, if contaminated.  

4. Installation of water and 

wastewater pipelines 

• Bedding material placed at the bottom of the trench 

• Laying of pipes 

• In the case of under bored areas, pipe would be fed 
through the casing, the annulus would be grouted, and 
the pipe would be connected. 

5. WWPS construction • Excavation of a pit and placement of appropriate 
foundations in the base of the pit 

• Management of acid sulphate soils 

• Dewatering of pit, if necessary 

• Construction of the concrete wet well 

• Mechanical installation of pumps, valves and fittings 

• Installation of electrical components 

• Construction of adjacent hardstand area.   

6. Connection to existing HWC 

infrastructure 

• Commissioning of proposed pipelines 

• Connection to live water and wastewater systems 

7. Site restoration • Backfill trench using stockpiled excavated material and 
topsoil 



 

 

• Landscaping and restoration of surfaces to pre-
construction condition where practicable 

• In the case of under bored areas, backfill the launch and 
retrieval pits 

• Removal of construction environmental management 
measures where not required for operation. 

 

1.3.2 Plant and equipment 

A range of plant and equipment would be required for the construction of the 

Proposal. This includes, but is not limited to: 

• Excavators 

• Tipper trucks 

• Light vehicles 

• Flat-bed delivery trucks 

• Rollers 

• Skid steers 

• Street sweepers 

• Water carts  

• Boring machines 

• Jackhammers 

• Mobile cranes 

• Backhoes 

• Compactor 

• Concrete agitators (or similar) 

• Concrete pumps 

• Concrete saws 

• Air compressors 

• Dozers 

• Mulchers 

• Piling rigs 

• Forklifts 

• Small earthmoving equipment 

• Welder. 

 

1.3.3 Construction hours and workforce 

1.3.3.1 Construction hours 

The proposed working hours for construction activities (including the delivery of plant 

and equipment) would be limited to recommended standard hours outlined by Interim 

Construction Noise Guideline (DECC 2009) for the majority of the works, where 

feasible and reasonable. These standard construction hours are: 
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• Monday to Friday: 7am to 6pm 

• Saturday: 8am to 1pm 

• Sunday and public holidays: No work. 

Some additional construction works would be undertaken outside of standard 

daytime construction working hours. This may include:  

• Cut in to existing live water and wastewater networks1 

• Crossing of roads including (but not limited to) Irrawang St, Adelaide St, 

Tregenna St and Alton Rd, if open trenching methodology required 

• Relocation of other services, if required. 

In addition to the above, outside of hours works may also include:  

• Any works which would not result in audible noise emissions at any nearby 

sensitive receptors or an outside of hours noise protocol would be prepared 

• The delivery of oversized plant and/or structures that police or other authorities 

determine require special arrangements to transport along public roads 

• Emergency work to avoid the loss of lives, property and/or to prevent 

environmental harm 

• Maintenance and repair of public infrastructure where disruption to essential 

services and/or consideration of worker safety do not allow work within standard 

construction hours 

• Public infrastructure works that shorten the length of the project and are 

supported by noise-sensitive receivers 

• Construction works where it can be demonstrated and justified that these works 

are required to be undertaken outside of standard construction hours (e.g. during 

connection of water and wastewater infrastructure when shutdowns are 

necessary). 

Extended hours could include the above works and any the considered suitable may 

be undertaken 24 hours, six days a week. 

1.3.3.2 Construction workforce 

It is anticipated that approximately 34 to 55 personnel would be required during the 

construction of the Proposal. The total construction workforce would include (but not 

be limited to) the following: 

• tradespeople and construction personnel 

• sub-contractor construction personnel 

• engineers 

• functional and administrative staff. 

The construction work areas would consist of a central site shed with approximately 

four to five decentralised work zones in operation at any one time. Approximately 

four to five people would be anticipated at the site shed, and six to 10 people at each 

work zone. Therefore, approximately 34 to 55 people would be anticipated on site at 

any one time.  

1.3.4 Earthworks 

The Proposal would require the excavation of approximately 78,000 cubic metres of 

excavated material and topsoil during trenching and underboring. Where practicable 

                                                      

1 This may require the temporary shut-down (at night) of existing services 



 

 

and subject to its suitability, excavated soil would be reused on-site for foundation 

preparation, levelling works, access track maintenance and backfilling of trenches 

and boring pits at the completion of construction. Potential construction traffic, noise 

and air quality related impacts associated with earthworks activities would be 

described in detail within the Environmental Impact Statement (EIS). 

Excavated soil which is not considered suitable for re-use on site would be 

temporarily stockpiled within the compound area and then transferred off site. All soil 

to be transferred off site would be tested and deposited at a suitable collection facility 

based on its determined category. Fill would be imported to site as required.  

1.3.5 Soil and water management 

1.3.5.1 Erosion and sediment control 

Temporary construction erosion and sediment control measures that would be 

implemented prior to construction of the Proposal include sediment fences, 

temporary sediment ponds, shaker grids and/or wash down areas at all vehicle 

access points, and sandbags (or similar) for protection of all existing stormwater 

infrastructure. These control measures would be constructed, monitored and 

maintained by the contractor in accordance with relevant guidelines. 

1.3.5.3 Stockpiling of excavated material and topsoil 

Excavated material and topsoil would be stockpiled within designated compound 

areas. Stockpiling may also occur in the vicinity of the trench within the construction 

footprint of the Proposal. The stockpiles would be temporary in nature and would be 

removed at the completion of construction.  

1.3.5.4 Encountering groundwater 

Interaction with groundwater is considered likely due to the depth of the pipes in 

certain locations. Any temporary or permanent interaction would be confirmed 

following geotechnical studies during detailed design. Where dewatering would be 

required as a result of trenching or underboring activities, it would be undertaken to 

limit discharge of groundwater to the environment and maintain safe construction 

work environment. An aquifer interference licence would be obtained in accordance 

with the Water Management Act 2000.  

1.3.5.5 Encountering surface water 

The alignment of the Proposal would cross a number of drainage lines. Construction 

would be undertaken during dry weather, when there is anticipated to be no water 

present. If water is present at the time of construction, dewatering of the drainage 

lines would be required and a temporary diversion would be installed with the use of 

a dam structure such as a low flow earth mound or coffer dam, with water pumped 

(mechanically) around the site. Water diversion would be undertaken in accordance 

with relevant guidelines and would only occur during construction. Pre-construction 

conditions would be re-established at the completion of construction, where 

practicable. 

4.3.5.6 Encountering acid sulfate soils 

The Port Stephens LEP Acid Sulfate Soils (ASS) mapping identifies the Proposal 

site as Class 5, the lowest probability of encountering ASS. The presence if ASS 

within the Proposal site is considered to be unlikely, and therefore it is not anticipated 

that construction activities would disturb any ASS. Notwithstanding this, in the event 

that ASS are encountered during construction, work would cease in the vicinity and 
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an environmental consultant would be engaged to advise on the appropriate course 

of action in accordance with relevant guidelines. 

4.3.6 Compound areas 

A minimum of five compound would be established as presented in Figure 1-1. 

These compound areas would be set up during the site establishment stage and 

would be utilised throughout the construction of the Proposal. The primary 

compound area would be located within KHD-owned land at the northern extent of 

the Proposal. Secondary compounds would be located on HWC-owned land south 

of Grahamstown Spillway, Rees James Road near Kuranga Avenue, land between 

Rees James Road and Adelaide Street and adjacent to the existing water pump 

station on Irrawang Street. 

It is anticipated that the compound areas would generally include, but not be limited 

to, the following: 

• Site shed (office) and amenities 

• Staff parking areas 

• Equipment storage 

• Laydown areas for construction materials (e.g. pipes, fittings, pre-cast concrete 

components) 

• Stockpiling of excavated materials and soil 

• Bunded chemical and/or fuel storage areas. 

Additional compound areas may be required during construction of the Proposal. 

The location of these would be determined prior to and during construction. To 

ensure that associated impacts are minimised, any compound areas would comply 

with the following criteria for site selection: 

• readily available access to the local road network 

• relatively level land 

• greater than 50m from a watercourse 

• greater than 50m from threatened species and endangered ecological 

communities 

• greater than 100m from a residential dwelling 

• no requirement to remove any native vegetation 

• no impact on any heritage items (Indigenous or non-Indigenous) 

• not unreasonably affect the land use of adjacent properties. 

Compound areas would be temporary in nature and removed from site upon 

completion of the works. 

1.3.7 Site access and traffic management 

The majority of the alignment of the Proposal is on the road verge, and therefore 

access would be via the adjacent roads. The two locations where this would not be 

feasible would be:  

• Hunter Water land – the water and wastewater pipelines would be constructed 

adjacent to an existing gravel track that runs beneath existing overhead power 

lines. Site access to Hunter Water-owned land would be through gates at the 

northern end of Rees James Rd and the Riding for Disabled lot. 

• KHD site – the existing access track to the site would be adopted, ensuring that 

safe access is maintained 

Traffic management would likely be required where open trenching occurs in close 

proximity to local roads (therefore requiring a minimum safe distance for workers 

from live traffic) and where underboring is proposed to occur, such as (but not limited 

to) under Adelaide Street in Raymond Terrace. No traffic management along the 

Pacific Highway is anticipated to be required. 



 

 

Open trenching along the road verge in front of residential properties may result in 

temporary changes to property access, where open trenching intersects driveways.  

Temporary pedestrian diversions would likely be required where open trenching 

conflicts with public footpaths.  

Further details of site access and traffic management associated with the Proposal 

would be described and assessed in the EIS. 

1.3.8 Commissioning of assets 

The water and wastewater pipelines would be commissioned in sections as 

construction progresses. Commissioning would involve flushing the pipelines with 

potable water to remove any debris present. The water pipeline would also likely 

need to be disinfected, which would involve super-chlorinating the pipe until two 

consecutive water quality samples show no faecal coliforms present. The pipe would 

be dechlorinated using sodium thiosulfate (or equivalent) before water is discharged. 

Disinfection would not be necessary for the wastewater pipe. Hunter water protocols 

will be followed. 

Between approximately 800 and approximately 1500 kilolitres of water would be 

discharged to land or adjacent waterways during pipeline commissioning. The 

variance in the amount of water required is due to the quantity of debris that needs 

to be flushed from the pipeline and the requirement to achieve safe water quality 

levels.  

1.3.9 Rehabilitation 

Upon construction completion, site rehabilitation works would be undertaken where 

practicable. This would include: 

• Earthworks to reinstate previous topography 

• Decommissioning of compound areas 

• Stabilising disturbed soils in accordance with relevant guidelines 

• Removal of water diversion and reinstatement of flows 

• Removal of erosion and sediment controls. 

1.3.10 Construction Environmental Management Plan 

A Construction Environmental Management Plan (CEMP) would be prepared prior 

to the construction of the Proposal. The CEMP would provide the framework for the 

management of all potential environmental impacts resulting from the construction 

activities. The CEMP would be prepared based on the mitigation and management 

measures in the EIS and the conditions of approval. 

1.4 Operation  

Table 1-3 provides a description of indicative operational works associated with the 

Proposal. 

Table 1-3 Indicative operational works 

Work stage Description 

1. Routine delivery of water  

▪ The Proposal would be expected to deliver 

approximately 1080 megalitres of water to Kings 

Hill URA per year 
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2. Routine pumping of wastewater

▪ The Proposal would be expected to pump

approximately 1420 megalitres of wastewater

away from Kings Hill URA per year

3. Inspection and maintenance of

water and wastewater pipelines

▪ Routine maintenance and inspections would be

carried out at

o valve, hydrant and/or scour locations

o chlorine injection point

o the WWPS

▪ This would occur sporadically throughout the

year, or as required in the instance a fault is

detected

▪ 1-5 personnel expected per inspection/

maintenance activity

4. Inspection and maintenance of

chlorine injection point

5. Inspection and maintenance of the

WWPS
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Hi Ben,

Thank you for providing the information below, and for meeting with us to explain the background to the issues relating to
the progress of the Kings Hill development and its sewer strategy. The detail provided gives Hunter Water confidence that
the future lead in works are unlikely to extend beyond the corridor outlined in the EIS.

I can confirm that we do not require the Sewer servicing strategy to be updated to progress the EIS and the detail provided
within your email (10 July 2020) is sufficient. I am happy to extend the validity of the sewer strategy until the EIS is
complete, but rather than extending the life of the sewer strategy to align with the water strategy, I would prefer that new
water and sewer servicing reports be developed over the coming months focusing only on development staging,
reticulation layouts and lead in works for the URA. These can act as the strategic plans for assets within the URA going
forward with information updated as changes occur across each development site over time.  These documents will help
guide the complex works design for assets within the URA, funding of growth applications (where applicable), and will help
ensure all parties within the Urban Release area are working to the same plan regarding the delivery of water and sewer
assets.

I trust the above is sufficient for you to progress the EIS, but please contact me should you wish to discuss further.

Chris Barker
Team Leader Development Planning and Relations (Blue team) | Hunter Water Corporation
36 Honeysuckle Drive Newcastle NSW 2300 | PO BOX 5171 HRMC NSW 2310
T  02 4979 9564 | 0433085667 | Twitter: @hunterwater
chris.barker@hunterwater.com.au | hunterwater.com.au
Please consider the environment before printing this email
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‘We would love to know how your experience was with
Development Services and how we can improve.

2 minute survey
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From: Ben Clark [mailto:BClark@northrop.com.au] 
Sent: Friday, 10 July 2020 12:44 PM
To: Malcolm Withers <malcolm.withers@hunterwater.com.au>; Chris Barker <chris.barker@hunterwater.com.au>
Cc: Brett Lewis <brett.lewis@hunterwater.com.au>; Smith, Adam <Adam.Smith@app.com.au>; Lachlan McRae
<LMcRae@northrop.com.au>; Wesley Jones <wesley.jones@hunterwater.com.au>; Owers, Westley
<Westley.Owers@arcadis.com>; Perry, Rachel <Rachel.Perry@arcadis.com>
Subject: [WARNING : MESSAGE ENCRYPTED]Kings hill Sewer Strategy Discussions - Tuesday 7th July Agenda
 
------------------------------------------------------------------------------
WARNING: Hunter Water Corporations email security appliance has determined the message below may be a
potential threat.
Threat Category: FILE STORAGE URL
Threat Description: The URL contained in the email below has been categorised as “online storage / file transfer”. If
you do not know the sender or cannot verify the integrity of the message, please do not respond, click on links, or
open files in the message. Do not open suspicious files. Depending on the security settings, clickable URLs may
have been modified to provide additional security.
------------------------------------------------------------------------------
Mal / Chris,
 
Thanks for setting up the meeting on Wednesday, I think we covered a fair bit of ground which was helpful to all
involved.
 
As requested, I’ve attached a number of items that we talked through in the teleconference for your records.
These include:

Updated Preliminary Sewer and Water Alignment Drawings (Appendix K in the EIS), including cross
sections at critical areas and how additional sewer mains could be incorporated in the future;
DRAFT Internal Sewer Servicing plans for the subdivision – we note that these plans are currently based
on a superseded layout and will be progressed/updated once the development footprint is finalised.
DRAFT Sewer Lead In Drawings that include preliminary long-sections for infrastructure on both sides of
the Irrawang Wetland 

 
 
https://www.dropbox.com/sh/y35q9n0jyhj1eoq/AACs3wi6tu0ze1tNzZmjarGYa?dl=0

 
 
Regarding the EIS, I understand the outcomes discussed in the meeting were:

·       HWC are comfortable that enough information has now been provided from an ultimate Sewer
Servicing Strategy point of view that the EIS can progress. In this regard HWC do not need the
High Level Sewer Servicing Strategy to be updated to progress the EIS.

 
Regards the validity of the current Sewer Servicing Strategy and its requirements the following was noted:

·       Based on the briefing provided by Northrop, HWC recognised that a lot of work had been
progressed in relation to the Sewer Servicing of the site, including works on the DRL and
Servicing Report (refer DRAFT documentation above).

·       Northrop noted that this work had been put on hold over the last 6-9 months due to KHD working
through a Biodiversity Strategy with Council as part of the Concept DA for the site. The
Biodiversity Strategy during this time has had a bearing on the overall development footprint,
staging, development timing and number of lots. The Biodiversity Strategy has now progressed
significantly and its expected that the Concept DA (which locks down the development footprint)
will go for approval in September. This is a major step for the overall project and will give the
project to progress with an increased confidence on footprint, lot layout, staging, and timing of
development roll out. This information will be fed directly into updated DRL, Servicing Report and
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modelling.
·       It was noted that KHD’s current expectations were that the DRL and Servicing Report would be

submitted and well progressed with HWC by the end of the year with the first stage of Funding for
Growth mapped out.

·       To achieve the dot point above it was note that a significant amount of work is being proposed by
KHD in a short period. Much of this work will be based on the SMECC Sewer Servicing Strategy
and as such KHD requested that HWC reconfirm the Sewer Servicing Strategy appropriateness
prior to this work commencing.

·       Further to the above Northrop requested that HWC review the validity period of the Sewer
Servicing Strategy based on the significant progress made by KHD as presented by Northrop and
the EIS. In this regard it was suggested that there is merit in HWC bringing the Sewer Servicing
Strategy approval in line with the Water Servicing Strategy as per the attached letter.  

 
Thank you again for your time this week and we look forward to hearing from HWC regarding confirmation of the
Sewer Servicing Strategy validity and in relation to the EIS.
 
Regards,
 
Ben Clark
Principal | Senior Civil Engineer
Northrop Consulting Engineers
T 02 4943 1777 M 0405 534 055
Level 1, 215 Pacific Highway Charlestown NSW 2290
PO Box 180 Charlestown NSW 2290
www.northrop.com.au
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From: Ben Clark 
Sent: Monday, 6 July 2020 3:07 PM
To: Malcolm Withers <malcolm.withers@hunterwater.com.au>; Chris Barker <chris.barker@hunterwater.com.au>; Brett
Lewis <brett.lewis@hunterwater.com.au>; Smith, Adam <Adam.Smith@app.com.au>; Lachlan McRae
<lmcrae@northrop.com.au>; wesley.jones@hunterwater.com.au
Cc: Owers, Westley <Westley.Owers@arcadis.com>; Perry, Rachel <Rachel.Perry@arcadis.com>
Subject: Kings hill Sewer Strategy Discussions - Tuesday 7th July Agenda
 
Hi All,
 
Just as a bit of house keeping I’ve had a chat with Mal and provide the following agenda for tomorrow afternoons
meeting. Any queries / comment on his please don’t hesitate to contact me to discuss.  
 
Agenda
 

1. Current Status of Kings Hill Critical Approvals and works in the past 6-9 months – lead by Adam Smith
a. Masterplan DA
b. Biodiversity Strategies
c. DRL and Servicing Report
d. Funding for growth

 
2. Confirmation of Scope of EIS and approval process going forward – lead by Ben Clark / Westley Owers

a. Stage 1 works vs future works
b. Additional investigations (groundwater, heritage)
c. DRL and Servicing Report
d. HWC design process
e. Construction Certificate
f. Construction
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3. Sewer Servicing Strategy Requirements and presentation of additional information – Lach McRae

4. Moving Forward – All

Regards,
Ben Clark
Principal | Senior Civil Engineer
Northrop Consulting Engineers
T 02 4943 1777 M 0405 534 055
Level 1, 215 Pacific Highway Charlestown NSW 2290
PO Box 180 Charlestown NSW 2290
www.northrop.com.au
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Kings Hill Development 
Hunter Water Meeting: Minutes 

Location: Hunter Water Corporation Office, 36 Honeysuckle Drive, Newcastle NSW 2300 
15th November 2017 at 3:00PM. 

Discussions held with Distribution 
Malcolm Withers (HWC) 
Angus Seberry (HWC) 
Wesley Jones (HWC) 
Annette Finegan (HWC) 
Lach McRae (Northrop) 

Malcolm Withers (HWC) 
Angus Seberry (HWC) 
Wesley Jones (HWC) 
Annette Finegan (HWC) 
Lachlan McRae (Northrop) 
Ben Clarke (Northrop) 
Wesley Chong (KHD) 
Adam Smith (APP) 

Apologies: 

Action 

By 

Latest 

Date 

1.0 Introductions. 
1.1 • Malcom Withers (Account Manager Major Development)

malcolm.withers@hunterwater.com.au

• Angus Seberry (Manager Environment & Sustainability)
angus.seberry@hunterwater.com.au

• Annette Finegan (Senior Ecologist / Environmental Planner)

annette.finegan@hunterwater.com.au

• Wesley Jones (Planning Engineer)

wesley.jones@hunterwater.com.au

• Lach McRae (Senior Civil & Environmental Engineer/ Hunter
Water Accredited Designer) - lmcrae@northrop.com.au

2.0 Project background 
2.1 • Water and sewer strategies approved.

• Currently reviewing lead in routes to enable survey, Geotech and
environmental studies. On project critical path.

• Drawings prepared by Northrop and issued to HWC 2/11/17 with
approved water and sewer routes overlying the proposed
biobanking extents and the proposed increased extent of
SEPP14. Possible alternate route for sewer also shown
connecting into existing gravity network on Rees James Rd near
Panorama Close.

Note 

3.0 Water and Sewer Routes
3.1 • HWC noted biobanking extents were determined by external

consultant and include APZs required behind existing residential
development as well as existing electrical and SW infrastructure.

Note 
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3.2 • Proposed water and sewer routes to follow line of existing
electrical from end of Rees James Drive to the spillway thus
utilizing existing access track. HWC to review biobanking extents
to ensure clear of existing access track.

HWC 

3.3 • HWC noted Riding for Disabled in on land owned by HWC. HWC
requested water and sewer alignments be adjusted so they are
within the Riding for Disabled lot to avoid the biobanking to the
immediate south of the boundary.

Northrop 

3.4 • The approved sewer strategy route traverses large sections of
the biobanking site in the areas behind the new “Potters Lane”
Development as well as behind the existing rural residential lots.

Note 

3.5 • To avoid these areas of biobanking HWC support an alternative
route along Rees James Rd to connect to existing gravity
network near Panorama Close.

Note 

3.6 • HWC requested Northrop prepare an addendum to the waste
water servicing strategy to include the alternate route. HWC
noted cost estimates of the alternate route would not be required
in the addendum.

Northrop 

3.7 • HWC noted that preliminary review of capacity of existing sewer
network has been undertaken and supported connecting into
gravity network near Panorama Close. HWC to issue formal
advice on capacities of existing water and sewer assets

HWC 17/11/17 

3.8 • HWC noted this gravity network discharged to Raymond Terrace
4 WWPS which was due for upgrade by HWC. HWC also noted
Kings Hill Development was included in HWC growth mapping
and upgrades to Raymond Terrace WWTP would be undertaken
by HWC to reflect the development demand.

Note 

3.9 • HWC to issue GIS of existing water and sewer assets to Northrop HWC 17/11/17 

4.0 Pacific Highway Bridge / spillway crossings
4.1 • RMS have advised that HWC own the bridge over the existing

spillway and RMS approval is not required to attach sewer and
water infrastructure to it. HWC to confirm with ‘property’ team on
ownership.

HWC 24/11/17 

4.2 • HWC noted they are moving away from new assets being
bracketed to bridges. HWC noted specific concern regarding
security of supply and licensing requirements given size of
development.

Note 

4.3 • HWC requested Northrop prepare a separate email to HWC with
further details of proposed crossings. HWC will issue to Assets
Department as well as Operations Department for feedback.

Northrop 

4.4 • HWC to issue drawings of spillway HWC 24/11/17 



From: Kimberly Baker
To: Owers, Westley; Carroll, Kate; Ryan Falkenmire; Ashley Bacales
Cc: Perry, Rachel; Smith, Adam; Rodd, Jane; AA006855; Chris Piper
Subject: RE: Nest boxes and hollow-bearing trees James Rees Road
Date: Tuesday, 21 July 2020 11:16:23 AM
Attachments: image001.png

image010.png
image017.png
image018.png

Hi Westley,
As per discussions between yourself and Ryan yesterday, Council is satisfied that the
nest box requirements can be achieved through conditioning a Vegetation
Management Plan or Biodiversity Management Plan post-consent. This BMP/VMP
would identify the number and type of nest boxes required – once final design has
been determined – alongwith any ongoing/maintenance or monitoring requirements.
Ownership arrangements could also be negotiated at this point. Under normal
circumstances, the developer (KHD) would own the nest boxes until such time that the
monitoring /maintenance period has lapsed, afterwhich the boxes would become the
property of the relevant landholder.
We would obviously prefer if you could avoid impacting any existing nest boxes/hollow
bearing trees wherever possible, but understand this can often be unfeasible or
unavoidable. The VMP/BMP option could be prepared to ensure both this project’s
offsetting obligations can be achieved and the Potters Lane Development Consent
offsetting obligations can be maintained.
Cheers,

Kimberly Baker
Environmental Planner

p 02 4988 0557 | m 0407452289
w portstephens.nsw.gov.au

From: Owers, Westley [mailto:Westley.Owers@arcadis.com] 
Sent: Monday, 20 July 2020 2:36 PM
To: Kimberly Baker <Kimberly.Baker@portstephens.nsw.gov.au>; Carroll, Kate
<Kate.Carroll@arcadis.com>; Ryan Falkenmire <Ryan.Falkenmire@portstephens.nsw.gov.au>; Ashley
Bacales <Ashley.Bacales@portstephens.nsw.gov.au>
Cc: Perry, Rachel <Rachel.Perry@arcadis.com>; Smith, Adam <Adam.Smith@app.com.au>; Rodd, Jane
<Jane.Rodd@arcadis.com>; AA006855 <AA006855@arcadis.com>; Chris Piper
<CPiper@northrop.com.au>
Subject: RE: Nest boxes and hollow-bearing trees James Rees Road
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PORT STEPHENS




COVID-19 information and updates

We are continuing to moritor daily developments in response

to COVID-19. Find out the latest. -













Hi Kimberly,

When you have a moment could you please respond to the comment below.

Regards,

Wes

From: Owers, Westley 
Sent: Monday, 6 July 2020 9:06 PM
To: Kimberly Baker <Kimberly.Baker@portstephens.nsw.gov.au>; Carroll, Kate
<Kate.Carroll@arcadis.com>; Ryan Falkenmire <Ryan.Falkenmire@portstephens.nsw.gov.au>; Ashley
Bacales <Ashley.Bacales@portstephens.nsw.gov.au>
Cc: Perry, Rachel <Rachel.Perry@arcadis.com>; Smith, Adam <Adam.Smith@app.com.au>; Rodd, Jane
<Jane.Rodd@arcadis.com>; AA006855 <AA006855@arcadis.com>; Chris Piper
<CPiper@northrop.com.au>
Subject: RE: Nest boxes and hollow-bearing trees James Rees Road

Thanks Kimberly,

For clarity, under this scenario does Council own the nest boxes?

We will ensure that this is considered and appropriately addressed within the Response to
Submissions.

Regards,

Wes

Westley Owers | NSW Environment Team Manager | BTP, MProDev  | westley.owers@arcadis.com
Arcadis | Level 16, 580 George Street, Sydney | NSW 2000 | Australia
T. + 61 2 8907 9096 | M. 0451 105 610
www.arcadis.com

Flex@Arcadis - We work flexibly at Arcadis.  I’m sending this message at a time that aligns with this. Please note that I don’t expect you to
read, respond or action it outside of your normal work schedule.

From: Kimberly Baker <Kimberly.Baker@portstephens.nsw.gov.au> 
Sent: Monday, 6 July 2020 4:27 PM
To: Carroll, Kate <Kate.Carroll@arcadis.com>; Ryan Falkenmire
<Ryan.Falkenmire@portstephens.nsw.gov.au>; Ashley Bacales
<Ashley.Bacales@portstephens.nsw.gov.au>
Cc: Perry, Rachel <Rachel.Perry@arcadis.com>; Owers, Westley <Westley.Owers@arcadis.com>;
Smith, Adam <Adam.Smith@app.com.au>; Rodd, Jane <Jane.Rodd@arcadis.com>; AA006855
<AA006855@arcadis.com>; Chris Piper <CPiper@northrop.com.au>
Subject: RE: Nest boxes and hollow-bearing trees James Rees Road

Hi Kate,

mailto:Kimberly.Baker@portstephens.nsw.gov.au
mailto:Kate.Carroll@arcadis.com
mailto:Ryan.Falkenmire@portstephens.nsw.gov.au
mailto:Ashley.Bacales@portstephens.nsw.gov.au
mailto:Rachel.Perry@arcadis.com
mailto:Adam.Smith@app.com.au
mailto:Jane.Rodd@arcadis.com
mailto:AA006855@arcadis.com
mailto:CPiper@northrop.com.au
mailto:westley.owers@arcadis.com
https://nam02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.arcadis.com%2F&data=02%7C01%7C%7C72642a874e754f98620308d82d13a21a%7C7f90057d3ea046feb07ce0568627081b%7C1%7C0%7C637308909713585530&sdata=6rEgG1H7Oyz5AhaW72obb%2Fx23Lg2yqYXWWAlb3CJh44%3D&reserved=0
mailto:Kimberly.Baker@portstephens.nsw.gov.au
mailto:Kate.Carroll@arcadis.com
mailto:Ryan.Falkenmire@portstephens.nsw.gov.au
mailto:Ashley.Bacales@portstephens.nsw.gov.au
mailto:Rachel.Perry@arcadis.com
mailto:Westley.Owers@arcadis.com
mailto:Adam.Smith@app.com.au
mailto:Jane.Rodd@arcadis.com
mailto:AA006855@arcadis.com
mailto:CPiper@northrop.com.au


Thank you for providing the data. Generally, as a rule of thumb treat nest boxes as if
they were an existing hollow.
I have reviewed our records and identified that the nest boxes installed on 40 Rees
James Road and within the Rees James Road reserve are compensatory nest boxes
which were required to offset hollows removed by the nearby Potters Lane
Subdivision. Consequently, the expectation would be that if any of these nest boxes
will be removed as part of the Kings Hill Wastewater DA they will need to be re-offset
within nearby areas at a ratio of 2:1, consistent with the Potters Lane Subdivision DA.
Happy to discuss if required.
Cheers,

Kimberly Baker
Environmental Planner

p 02 4988 0557 | m 0407452289
w portstephens.nsw.gov.au

From: Carroll, Kate [mailto:Kate.Carroll@arcadis.com] 
Sent: Sunday, 5 July 2020 7:55 AM
To: Kimberly Baker <Kimberly.Baker@portstephens.nsw.gov.au>; Ryan Falkenmire
<Ryan.Falkenmire@portstephens.nsw.gov.au>
Cc: Perry, Rachel <Rachel.Perry@arcadis.com>; Owers, Westley <Westley.Owers@arcadis.com>;
Smith, Adam <Adam.Smith@app.com.au>; Rodd, Jane <Jane.Rodd@arcadis.com>; AA006855
<AA006855@arcadis.com>; Chris Piper <CPiper@northrop.com.au>
Subject: Nest boxes and hollow-bearing trees James Rees Road

Hi Kim and Ryan

Please see attached 2 maps showing the location of the nest boxes and hollow-bearing trees on James
Rees Road that were the subject of discussion in the meeting for the Kings Hill URA water and
wastewater pipeline infrastructure EIS and BDAR Monday 22 June.
There are  3 hollow-bearing trees and 4 trees with nest boxes in the development footprint (5 nest
boxes in total).
Photos also attached for reference.
The trees are all within the road reserve, and are adjacent to lot 2/DP1107061 which is 40 Rees James
Road. An additional 6 nest boxes are located within the 40 Rees James Road property which are not
marked on the map, but are mostly adjacent to the mapped nest boxes.
I believe you wanted this information to investigate the ownership of the nest boxes and any potential
links to local development. Please keep us informed of your findings in this respect.
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I am on leave this week, but Rachel Perry and Jane Rodd can answer questions in my absence if you
need to get in touch before 13 July when I will be back at work.

Warm regards,

Kate Carroll | Senior Ecologist | BSc (Hons) Ecology, BAM Acredited Assessor | kate.carroll@arcadis.com

Arcadis | Level 16, 580 George Street, Sydney | NSW 2000 | Australia
T. + 61 2 8907 8239 | M. + 61 4 18 490 019
www.arcadis.com

Please note I work a 7 day fortnight: Monday, Wednesday, Thursday and every second Friday

Be green, leave it on the screen.

Registered office: Level 16, 580 George Street, Sydney NSW 2000 Australia   ABN 76 104 485 289

This email and any files transmitted with it are the property of Arcadis and its affiliates. All rights, including without limitation
copyright, are reserved. This email contains information that may be confidential and may also be privileged. It is for the
exclusive use of the intended recipient(s). If you are not an intended recipient, please note that any form of distribution,
copying or use of this communication or the information in it is strictly prohibited and may be unlawful. If you have received this
communication in error, please return it to the sender and then delete the email and destroy any copies of it. While reasonable
precautions have been taken to ensure that no software or viruses are present in our emails, we cannot guarantee that this
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From: Ryan Falkenmire
To: Medina, Francisco
Cc: Carroll, Kate
Subject: RE: Kings Hill Sewer and Water Infrastructure BDAR
Date: Wednesday, 4 March 2020 9:33:05 AM
Attachments: image001.png
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image035.png

Hi Medina,
Thanks for clarifying Lots 12, 451 and 452 as not being within the development footprint.  
Regarding RMS consent, I’m happy to run with the consent being managed through the s138 process.
See below map for Lot 5 DP 234521, being the Riding for the Disabled site. Our records do not indicate this property as being
owned by KHD.

Regards,

Ryan Falkenmire
Principal Development Planner

p 02 4988 0562 | m 0428 623 300
w portstephens.nsw.gov.au

From: Medina, Francisco [mailto:Francisco.Medina@arcadis.com] 
Sent: Tuesday, 3 March 2020 4:29 PM
To: Ryan Falkenmire <Ryan.Falkenmire@portstephens.nsw.gov.au>
Cc: Carroll, Kate <Kate.Carroll@arcadis.com>
Subject: RE: Kings Hill Sewer and Water Infrastructure BDAR

Hi Ryan,

Thank you for your email.

Please see below my responses in blue.

Regards,

Francisco Medina | Environmental Consultant | BIB, MEnvPlan | francisco.medina@arcadis.com
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Be green, leave it on the screen.

Registered office: Level 16, 580 George Street, Sydney NSW 2000 Australia   ABN 76 104 485 289

From: Ryan Falkenmire <Ryan.Falkenmire@portstephens.nsw.gov.au> 
Sent: Tuesday, 3 March 2020 12:11 PM
To: Medina, Francisco <Francisco.Medina@arcadis.com>
Cc: Carroll, Kate <Kate.Carroll@arcadis.com>
Subject: RE: Kings Hill Sewer and Water Infrastructure BDAR

Hi Francisco,
We are preparing the advertisement for the public exhibit this application. It is noted the following lots were not included in the
application:
1. Lot: 452
DP: 852775 – I confirm that no private properties would be impacted by the proposal. The construction footprint overview was
prepared specifically to demonstrate this.
2. Lot: 451
DP: 852775 – As above.

3. Lot: 12:
DP: 882528 – No impacts are anticipated on this lot. Please refer to figures below showing the lot boundaries against the
proposed footprint.
4. Lot: 5
DP: 234251 – Couldn’t track down this lot (either on SixMaps or the Planning Portal). Can you please indicate the exact location?
Lots 451 and 452 may not be impacted, however the submitted plans appear to indicate the infrastructure may go over private
boundaries on these properties.
It is apparent that Lot 12 and Lot 5 are clearly within the alignment of the infrastructure. No owner’s consent has been provided
for these lots.
Can you also provide any update on when we can expect owners consent from HWC/RMS? – We are currently in the process of
obtaining owners consent from HWC. However, it was my understanding that owners consent from RMS wasn’t necessary as we
submitted a s138 permit for works on their roads. Will this suffice?
Happy to discuss any of the above. Thank you.

https://nam02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.arcadis.com%2Fau&data=02%7C01%7CFrancisco.Medina%40arcadis.com%7Cf3008a340601445b139408d7bfc2cfaa%7C7f90057d3ea046feb07ce0568627081b%7C1%7C0%7C637188715777689585&sdata=Fgv15NnmZnLIZb%2BjdYkyzBh4BpX9lQGfyF8VDeEdhIk%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.linkedin.com%2Fcompany%2Farcadis-australia-pacific&data=02%7C01%7CFrancisco.Medina%40arcadis.com%7Cf3008a340601445b139408d7bfc2cfaa%7C7f90057d3ea046feb07ce0568627081b%7C1%7C0%7C637188715777699579&sdata=QHB%2FjnwXbxfFh8FQ%2BTz%2BTLB5JaRtPR%2BV7Al76eWv5uI%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Ftwitter.com%2Farcadisglobal&data=02%7C01%7CFrancisco.Medina%40arcadis.com%7Cf3008a340601445b139408d7bfc2cfaa%7C7f90057d3ea046feb07ce0568627081b%7C1%7C0%7C637188715777699579&sdata=AB7IIEmyvt20dHKqudC7o0ba1v802dHJfoLRiCcRBCk%3D&reserved=0
mailto:Ryan.Falkenmire@portstephens.nsw.gov.au
mailto:Francisco.Medina@arcadis.com
mailto:Kate.Carroll@arcadis.com
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 HUNTER WATER CORPORATION 
SPECIFICATIONS 



HUNTER WATER CORPORATION STANDARD TECHNICAL 
SPECIFICATIONS 
The Proposal has been designed to date in accordance with (but not limited to) the following design standard 
technical specifications, manuals and codes as required by Hunter Water Corporation (HWC). It is 
understood and acknowledged that detailed design would be required prior to construction of the Proposal 
and would involve further consultation with HWC and reference to these documents. 

 

Water Services Association of Australia codes 

• Water Supply Code of Australia WSA 03-2002 Hunter Water Version 1 – Amendment 3 
• Gravity Sewerage Code of Australia WSA 02-2014-3.1 Hunter Water Edition Version 2 
 

Hunter Water Corporation manual and standard technical specifications 

• Hunter Water Corporation Water and Sewer Design Manual 
– Section 4 – Small to medium submersible sewage pumping stations and sewer rising mains 
– Section 5 – Water pumping stations 
– Section 7 – Tank / Reservoir standards 

• STS101 – Construction and Pipe Bedding Materials 
• STS103 – Valves, Hydrants and Associated Components  
• STS402 – Construction of submersible Sewage Pumping Stations 
• STS403 – Construction of Sewer Rising Mains 
• STS405 – Construction of water booster pumping stations 
• Standard drawings display the default construction practice requirements and are to be used with the 

above documents. Standard drawings are available at https://www.hunterwater.com.au/building-and-
developing/drawings-plans-and-specifications/standard-drawings-for-building.  

https://www.hunterwater.com.au/building-and-developing/drawings-plans-and-specifications/standard-drawings-for-building
https://www.hunterwater.com.au/building-and-developing/drawings-plans-and-specifications/standard-drawings-for-building
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 WEED TABLE 



Weeds identified in the Hunter Regional Strategic Management Plan (Hunter Local Land Services, 2017) recorded 
in the Proposal site 

Scientific name Common name State/Regional priority Weed management category Outcomes to demonstrate compliance with the 
General Biosecurity Duty 

Hyparrhenia hirta Coolatai grass Regional Priority Weed 
Objective Asset Protection The plant or parts of the plant are not traded, 

carried, grown or released into the environment 

Land managers reduce impacts from the plant 
on priority assets 

Land managers mitigate the risk of the plant 
being introduced to their land. 

Land managers prevent spread from their land, 
where feasible. 

Olea europaea 
subsp. cuspidata African olive Regional Priority Weed 

Objective Asset Protection 

Rubus fruticosus 
spp. agg. Blackberry 

Regional Priority Weed 
Objective 

State Priority Weed Objective 
Asset Protection 

Asparagus 
aethiopicus Asparagus weed State Priority Weed Objective Asset Protection The plant must not be imported into the State or 

sold 

Lantana camara Lantana State Priority Weed Objective  

Asset Protection 

Additional Species of Concern – 
weed of community concern for 
agricultural and environmental 
outcomes 

The plant must not be imported into the State or 
sold 

Senecio 
madagascariensis Fireweed 

State Priority Weed Objective 

Additional Species of Concern 

Asset Protection 

Additional Species of Concern – 
weed of community concern for 
agricultural outcomes 

The plant must not be imported into the State or 
sold 

Cinnamomum 
camphora Camphor laurel Additional Species of Concern 

Additional Species of Concern – 
weed of community concern for 
agricultural and environmental 
outcomes 

Not specified 



Scientific name Common name State/Regional priority Weed management category Outcomes to demonstrate compliance with the 
General Biosecurity Duty 

Eragrostis curvula African 
lovegrass Additional Species of Concern 

Additional Species of Concern – 
weed of community concern for 
agricultural outcomes 

Not specified 

Rosa rubiginosa Sweet briar Additional Species of Concern 
Additional Species of Concern – 
weed of community concern for 
agricultural outcomes 

Not specified 
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21 July 2020

Rachel Perry

Environmental Consultant

Arcadis

Level 16, 580 George Street

Sydney, NSW 2000

Dear Ms Perry,

Re: Statement of Heritage Impact (SoHI) Addendum – Kings Hill Water and Wastewater
Infrastructure

Kings Hill Development Pty Ltd (KHD) is seeking approval for the development of a water and

wastewater supply pipeline and a waste water pumping station (the proposal) to support the

development of the Kings Hill Urban Release Area (Kings Hill URA).

A SoHI report was prepared by Artefact Heritage in 2019 to satisfy the Planning Secretary’s

Environmental Assessment Requirements (SEARs 1291) issued for the Proposal under Part 4 of the

Environmental Planning and Assessment 1979 (EP&A Act). The SoHI was referred to the NSW

Department of Premier and Cabinet – Heritage Division – Archaeology (Heritage NSW –

Archaeology) by Port Stephens Council under clause 5.10 of the Local Environmental Plan (LEP) as

it is an archaeological site known as ‘Irrawang Pottery Site’ (Item A4).

This document is an addendum to the SoHI and provides additional information in response to a

written submission from Heritage NSW – Archaeology (dated 6 April 2020) on the SoHI. A detailed

background to the proposed works is provided in the 2019 SoHI.

This document has been prepared by Jenny Winnett (Principal Archaeologist, BA Hons) and Josh

Symons (Principal Archaeologist, BA Hons) of Artefact Heritage on behalf of Arcadis.

Response to Heritage NSW comments

Clarification of the Proposal site in relationship to the site of the Irrawang Pottery complex

In response to the request from Heritage NSW, the proposal site has been mapped in relation to the

archaeological features excavated by the University of Sydney between 1967 and 1976 (see Figures

1 and 2). The pottery site is located approximately 500m to the south-east of the Proposal site.

Whilst there is some potential for pottery fragments produced at the site to be located within the

Proposal site, it is not anticipated that structural remains associated with the pottery would be

located within the Proposal site.

The Proposal site was assessed in 2019 as having potential to contain locally significant

archaeological remains associated with yards and outbuildings originally associated with King’s

Irrawang Homestead. Mapping produced by overlaying historic plans and aerials on the current

street grid suggests that the original residence overlaps the western boundary of the Proposal site. It

is noted, however, that historic plans can be used as a guide only, and that the assessment of
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archaeological potential included in the 2019 assessment is indicative. The primary aim of the

recommended archaeological test excavation is to confirm the presence or absence of archaeology

and predict its survivability across the Proposal site.

Figure 1: Proposal site, former structures, and relationship to the Irrawang pottery complex
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Figure 2: Area of archaeological potential and its relationship to the Irrawang pottery
complex
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Project justification and alternate options

The following project justification has been extracted and adapted from Chapter 3 of the

Environmental Impact Statement (EIS) prepared for the Proposal in response to Heritage NSW –

Archaeology’s comment that the 2019 SoHI was not consistent with Heritage Council Guidelines

around the consideration of alternate design options and Proposal justification.

Three options were considered to meet the objectives of the project (see Section 3.3 of the EIS):

 Option 1: Do Nothing

 Option 2: construction of Wastewater Option SE2 identified by SMEC (2014) and Water

Option 3 identified by SMEC (2017)

 Option 3: construction of Water Option 3 identified by SMEC (2017) and alternate

wastewater option identified by Northrop (2017).

Land at Kings Hill has been rezoned specifically to support the development of 3,500 residential

dwellings and a town centre. However, given that there is currently no water and wastewater

infrastructure present with the capacity to service Kings Hill URA, the provision of water and

wastewater infrastructure is required to facilitate its development. Without adequate water and

wastewater infrastructure, the development of the Kings Hill URA could not feasibly occur. As such,

the “do nothing” option (Option 1) was not considered viable and was not considered further.

Options 2 and 3 pass through the same portion of the listed curtilage of the ‘Irrawang Pottery Site’

(Item A4). Due to the ecological value of the surrounding wetland vegetation communities the option

to divert the pipeline around the Irrawang Pottery Site (A4) was not considered to be viable.

Following consideration of environmental constraints, topography, conflicts with existing

infrastructure, the location and capacity of existing Hunter Water Corporation (HWC) assets, and the

outcomes of extensive consultation with HWC, it was determined that Option 3 was the preferred

option for the proposal.

The extent of the Proposal site extends east adjacent to the Pacific Highway to allow the option for

the pipeline alignment to be moved away from the homestead site should it be determined during

test excavations and detailed design that impact could be avoided.

It is noted that excavation methodologies for the pipeline are yet to be confirmed. Avoidance of the

area of archaeological potential would be considered during detailed design, including potential for

underboring, where feasible and reasonable. A program of archaeological test excavation has been

recommended to identify if relics survive within the Proposal site and to identify if there is a

possibility of avoiding them by moving the pipeline. As noted in the archaeology section above, the

location of significant archaeological remains is subject to further investigation through

archaeological test excavation. The results of that test excavation program would provide a better

understanding of the location of significant archaeological remains for consideration during the

detailed design stage.

Contact archaeology and the requirement to obtain an AHIP for testing

Several secondary sources provide evidence that there was potentially contact between former

residents of Irrawang and Aboriginal people in the early 19th century. Some examples have been

included below:

 Excerpt from the ‘Obituary Mrs Catherine Lynch’, Raymond Terrace Examiner and Lower

Hunter and Port Stephens Advertiser, 8 October 1942
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She was born at Irrawang on 16th September 1852… She had many vivid
recollections and reminiscences of her early days…. She saw hundreds of
aborigines – and for years they camped and [corroboreed] near her parents
home. She then got to know many of their customs and habits. She had seen
hundreds of them passing her at a time along the roads when they used to trek
from one camp to another…

 Excerpt from McIntrye et al “They are among the Best Workers, Learning the Ways of a

Vineyard Quickly”: Aboriginal People, Drinking, and Labour in the Early Australian Wine

Industry’ Global Food History 20191

The earliest pictorial evidence of Aboriginal contact with settler wine grape
vineyards is an 1830s depiction of a Hunter Valley property with vines, winery,
and pottery. This etching of Irrawang (an Aboriginal word for by the water), dated
circa 1838, is attributed to colonist John Carmichael… These Aboriginal people
and the convict workers of Irrawang existed on opposite sides of an imagined
border dividing a place that colonists perceived to be wilderness from that which
was cultivated in European style… Despite the inference in the Irrawang image
that Aboriginal people lived on King’s property, no document exists to corroborate
this, or to say that he employed Aboriginal people.

 Excerpt from ‘A history of Aboriginal Sydney’2

Aboriginal labour in the fledgling wine industry. Aboriginal people are working as
“pullers of maize” for winegrower, George Wyndham at Dalwood in the Hunter
Valley. At this early stage, there are only 10 settlers on the Hunter River growing
vines. George Wyndham was one of the first. James King of Irrawang on the
Williams River was another. It is highly probable that once convict transportation
ceased and cheap labour was less accessible, Aboriginal people would have
worked more widely in the fledgling wine industry: clearing, hoeing, ploughing,
staking and pruning the vines. As Irrawang was also involved in pottery
manufacture from 1832, Aboriginal people quite possible worked to produce
glazed earthenware.

Due to the ambiguous nature of the above accounts, it is difficult to state conclusively whether the

Proposal site has the potential to contain contact archaeology.

A meeting with Heritage NSW (formerly the Department of Planning, Industry and Environment) will

be pursued by KHD prior to determination of the DA. The primary aim of the meeting will be to

establish the view of the department regarding the requirement for an AHIP during archaeological

testing due to the potential presence of contact archaeology.

1 Julie McIntyre, Maggie Brady & Jillian Barnes (2019) “They are among the Best Workers, Learning the Ways of
a Vineyard Quickly”: Aboriginal People, Drinking, and Labor in the Early Australian Wine Industry, Global Food
History, 5:1-2, p.48-9
2 ‘North Coastal,’ project supported by the Australian Research Council and the Department of History,
University of Sydney. Sourced https://www.historyofaboriginalsydney.edu.au/north-west/1830s
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Recommendations

It is the opinion of Artefact Heritage that the recommendations of the 2019 SoHI partially align with

the first and second recommended conditions of consent provided by Heritage NSW – Archaeology

(letter dated 6 April 2020), with the following amendments or comments below. The third

recommending condition of consent would not be applicable to the Proposal, as no Occupation

Certificate is required:

1. Prior to any ground disturbance works occurring on the site, the Applicant shall engage a

suitably qualified historical archaeologist to undertake a detailed historical archaeological

assessment of the site. An archaeologist familiar with significant early Colonial potters and

pottery sites would be preferred. The Assessment shall comply with Heritage Council of

NSW guidelines including but not limited to Assessing Significance for Historical

Archaeological Sites and Relics 2009 and Archaeological Assessments 1996. This

assessment should identify what relics are likely to be present, assess their significance (also

considering previous archaeological studies) and consider the impacts from the proposal on

the resource. A program of archaeological testing, conducted in accordance with a Section

139 exception which would be submitted to Heritage NSW under the Heritage Act 1977, as

well as investigations into adjusting the alignment of the pipeline away from significant

archaeological relics, should form part of this program.

In regard to the experience of the authors of the 2019 SoHI, Tessa Boer-Mah has over 20 years’

experience in Aboriginal and non-Indigenous heritage. Jenny Winnett is familiar with Irrawang

pottery ceramics, having spoken to Annie Bickford and Judy Birmingham during cataloguing of the

Thomas Ball pottery assemblage for Casey & Lowe, Archaeology & Heritage, and was part of the

Casey & Lowe archaeological team at the Ball pottery waster site at 710-722 George Street,

Haymarket.

2. The Applicant will need to obtain an approved s140 application under the Heritage Act 1977

prior to any ground disturbing activities commencing should it be determined during the s139

exception archaeological testing that there will be impacts to relics as a result of the

Proposal.

3. Prior to issue of the occupation certificate by Council and/or the Principal Certifying Authority,

the Applicant shall supply a copy of written correspondence from the Heritage Council of

NSW or its delegate confirming that their requirements under any Heritage Act 1977 approval

have been satisfied. – This condition of consent is not applicable, as an occupation

certificate is not required for this type of infrastructure
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14 July 2020 

Dear 

Re: Water and Wastewater Infrastructure between Raymond Terrace and the Kings Hill Urban 
Release Area Aboriginal Heritage Assessment – Assessment update 

Thank you for your registration of interest and participation in the Water and Wastewater 
Infrastructure project between Raymond Terrace and the Kings Hill Urban Release Area project. 

As you may recall, the Aboriginal Cultural Heritage Assessment Report (ACHAR) for the project was 
issued for stakeholder review on the 27 September 2019 with comments requested by 25 October 
2019. The ACHAR was subsequently finalised and issued as a supporting report for the project’s 
Environmental Impact Statement (EIS).  

Survey contacted as part of the assessment identified two Aboriginal sites within the assessment 
area. These sites have been registered as KHW01 Artefact Scatter and PAD (AHIMS ID 38-4-2023) 
and KHW02 PAD (AHIMS ID 38-4-2025).  

The ACHAR recommended that both sites be avoided by the proposed works if possible. If 
avoidance was not possible, test excavation of the sites was recommended to determine the extent 
of each site and to support the application for an Aboriginal Heritage Impact Permit (AHIP) to impact 
the sites. 

The EIS is currently under assessment by Port Stephen Council with the proponent currently 
responding to submissions raised during the exhibition phase of the designated development 
application. 

We will keep you updated with any further developments on the proposal. 

Kind Regards,

Alyce Haast 
Senior Heritage Consultant 
Artefact Heritage 
alyce.haast@artefact.net.au 
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