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1 INTRODUCTION 

 

The Gwandalan Project Application for Catherine Hill Bay/Gwandalan was lodged with the 
Department of Planning on the 29th August 2007. The plan was subsequently advertised to 
the public and government agencies. Following receipt of comments and recommendations 
from several NSW government agencies as well as the Independent Design Review Panel, 
the Proponent has totally revised the layout of the site and the number of land lots.  

 

The revised layout of Gwandalan was included in the Preferred Project Report for the 
Concept Plan. The Project Application information includes all the detailed information in the 
same manner as was previously submitted. As such, attached to this report is a revised 
Environmental Assessment that includes all the relevant civil and landscape plans. 
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1.) Executive Summary; EA s. 1 EA s. 1 EA s. 2 EA s. 2 EA s. 2 

 
2.) Detailed description of 
project incl: 
 

a.) Strategic justification 
for the project; 

 

 

EA s. 3 

EA s. 3.1 

Concept Plan 
EA 

Concept Plan 
EA 

Concept Plan 
EA 

Concept Plan 
EA 

b.)    Alternatives 
considered; 

 
EA s. 3.2 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

c.)    Various components 
and stages of the 
project; 

EA s. 3.3  EA s. 3 EA s. 3 EA s. 3 

 
3.) A statement that the 
proposal is being assessed 
under the Bilateral 
Agreement, which requires 
the NSW Government to 
undertake assessment of the 
proposal which will address 
matters of national 
environmental significance; 
 

EA s.2.8 
Concept Plan 
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4.) A Consideration of the 

following with any 
variations to be justified: 

 
a.) all relevant SEPP’s 

(with particular 
regard to Major 
Projects SEPP, 
SEPP55, SEPP71 
and SEPP(mining, 
Petroleum 
Production and 
Extractive Industries) 
2007; 
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Concept Plan 

EA 

 
 
 
 
 

Concept Plan 
EA 

 
 
 
 
 

Concept Plan 
EA 

 
 
 
 
 

Concept Plan 
EA 

b.) applicable planning 
instruments; 

�
���'����
�
���'����

Concept Plan 
EA 

Concept Plan 
EA 

Concept Plan 
EA 

Concept Plan 
EA 

c.)  relevant legislation 
and policies, 
including the NSW 
Coastal Policy 1997, 
Lower Hunter 
Regional Strategy, 
and the draft Central 
Coast Regional 
Strategy; 

�
���'�'�
�
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���A	8
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d.)    Commonwealth 
Environment 
Protection and 
Biodiversity 
Conservation Act 
1999. 

�
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�
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5.) A consideration of the 
proposal and 
cumulative impacts in 
relation to the 
development of other 
future urban land 
identified in the Lower 
Hunter Regional 
Strategy; 
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6.) A Draft Statement of 
Commitments, outlining 
commitments to the 
project’s management, 
provision/contribution 
towards infrastructure, 
mitigation and 
monitoring measures 
with a clear 
identification of who is 
responsible for these 
measures; 

 

EA Appendix 

A 

 

EA Appendix 

1 

EA Appendix 

4 

EA Appendix 

1 

EA Appendix 

1 

7.)   A conclusion justifying 
the project, taking into 
consideration the 
environmental and 
construction impacts of 
the proposal, mitigation 
measures to address 
these impacts, the 
cumulative impacts of 
the proposal, the 
suitability of the site, 
and whether or not the 
project is in the public 
interest; 

EA s.8 EA s.7 
Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 
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8.) Following consultation 
with relevant agencies, 
Councils and other 
proponents who are 
proposing development 
in the vicinity of the 
site: 
a.) Identify the 

development 
contributions or 
works in kind 
applicable to the site 
or within the LGA 
including regional 
and local 
infrastructure, public 
transport, social 
infrastructure and 
community 
facilities(including 
open space); and 

 

 

 

Appendix A 

 

 

 

 

 

Concept Plan 

EA 

 

 

 

 

Concept Plan 

EA 

 

 

 

 

Concept Plan 

EA 

 

 

 

 

Concept Plan 

EA 

b.) identify any public 
benefits to be 
provided by the 
development and 
their consistency with 
any current 
development 
contributions plans; 

EA s.8 
Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

9.)  A signed statement from 
the author of the EA 
certifying that the 
information contained 
in the report is neither 
false nor misleading; 
and 

EA s.2.7 EA s2.2 EA Page 2 EA Page 2 EA Page 2 

10.)   A report from a quantity 
surveyor identifying 
the capital investment 
value for the concept 
plan and the 4 
individual project 
applications. 

EA Appendix 

C 

EA Appendix 

3 

EA Appendix 

6 

EA Appendix 

3 

EA Appendix 

3 

The EA must address the 
following key issues:      

Independent Panel of 
Experts 

Demonstrate that the 
proposal is consistent with 
the Interim report to Minister 
from the Independent Panel 
of Experts constituted to 
assess the proposed 
development. In the event 
that there are inconsistencies 
between the proposal and the 
recommendations of the 
Panel’s Report, justification 
for the departure must be 
provided as well as evidence 
demonstrating how a better 
outcome will be achieved. 
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EPBC Act – Controlled 
Action 

1.) Impacts on species listed 
under section 18 & 18A of the 
EPBC Act 1999; 
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2.) Impacts on other 
threatened species, 
populations or ecological 
communities, critical 
habitat(including riparian 
habitat) and native vegetation 
generally; 

�
�
�
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3.) Impacts on migratory 
species listed under the 
EPBC Act 1999; 

EA s2.8.3 

s7.5.4 

Appendix U 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

4.) Impacts on RAMSAR 
Wetlands; EA s.2.8.4 

Appendix U 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

5.) Any relevant State and 
Commonwealth Govt 
Technical and policy 
guidelines, including the 
NSW DoP CEPBC Act 1999: 
Guide to Implementation in 
NSW(May 2007); 

EAs2.8.5 

S6.17 

Appendix U 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

6.) Proposed offset measures 
to avoid or mitigate impacts 
on matters of national 
environmental significance; 
and 

DA s.2.8.6 

Appendix U 

EA s.3.7 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

7.) Matters outlined in 
Schedule 4 of the EPBC 
Regulation 2000. 

EA s.2.8.7 

Appendix U 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

 
Heritage 
Provide a heritage impact 
statement should be 
prepared in accordance with 
NSW Heritage Office 
guidelines  
and DECC’s Guidelines for 
Aboriginal Cultural Heritage 
Impact Assessment and 
Community Consultation that 
details the heritage 
significance of the area and 
any impacts the development 
may have upon this 
significance. The significance 
is to include an assessment 
of natural areas, places of 
Aboriginal, historic or 
archaeological significance 
and consider the impact on 
existing settlements and the 
iconic elements, such as the 
Coal Loader Jetty. 
 

EA s.7.4.3 

s.7.4.4 

s.7.5.10 

Appendix E 

Appendix F 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Flora and Fauna 
Address the impact of the 
development on threatened 
species and their habitat 
having regard to the 
Threatened Species 
Assessment Guidelines and 
recommend offset measures 
to avoid or mitigate impacts 
on threatened species and 
their habitat. 

EA s2.8 

s.3.7 

s.7.4.7 

s.7.5.4 

Appendix 

H, I, P & U 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 
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Utilities and Infrastructure 
 
1) Prepare a utility and 

infrastructure servicing 
report and plan for the 
Site that includes but is 
not limited to: 

 
a.)Identifying and 

assessing the capacity 
of existing utility and 
infrastructure servicing 
the site; 
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b.) Identifying that 
adequate water supply is 
available for bushfire 
suppression operations; 
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c.)Identifying all necessary 

augumentation works 
to service the site and 
whether these works 
can sustain this and 
other development 
foreshadowed for the 
Wallarah Peninsula 
shown in the Lower 
Hunter Regional 
Strategy; and 
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d.)Demonstrate 

compliance with the 
requirements of any 
public authorities in 
regard to the 
connection to, 
relocation and/or 
adjustment of services 
affected by the 
development proposal. 
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2) Provide appropriate 

detailed information on 
the drainage, sewerage 
and stormwater 
management measures 
to be incorporated on 
Site, including(but not 
limited to): 

 
a.)Sustainable water 
measures(such as on 
site stormwater 
detention, water 
sensitive urban design 
measures, and water 
recycling); 
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b.) Sediment and 
erosion control 
measures; and 

Appendix A, 

L,  R 

Design Plans 

sheet  601 
EA Appendix 

4 

EA Appendix 

1 

EA Appendix 

1 

c.) The quality and 
quantity impacts on 
surface water, 
groundwater, the sea or 
any nearby beach, or an 
estuary, a coastal lake, 
a coastal creek or other 
similar body of water, or 
a rock platform. 

7.4.11 

7.5.9 

Appendix L  

& Appendix 

R 

Appendix 6 Concept Plan  

Appendix R 

Concept plan 

Appendix R 

Concept plan 

Appendix R 
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Mining Activities 
 
1) Assess the potential for 

the proposed 
development and 
associated conservation 
offsets to: 

 
a.) Restrict access to and 

future mining of 
remnant coal resources 
at CHB and particularly 
below the Gwandalan 
site; and 
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b.) Restrict access for 

existing petroleum 
exploration on PEL 
No.’s 5 & 446 and any 
future exploration; and 

 

EA 6.5 

SoC 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

c.) Adversely affect or 
delay the progress of 
Lakecoal’s Mine 
Closure Plan for 
Consolidated Coal 
Lease (CCL) 706 
lodged with DPI. 

 

EA 2.4 
Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

 
2.) Assess the impact of the 

proposed development on 
options to retain or 
demolish and/or ongoing 
maintenance of the coal 
loading jetty, located on 
MPL 211. 

 

EA 2.4 
Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

 
3.) Provide a risk analysis 

examining the impacts of 
the former mining use of 
the site, and in the vicinity 
of the site, has on future 
development. 

EA 2.4 
Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Contamination and 
Geotechnical 

 
1.) Identify and address 

contamination and 
geotechnical issues 
associated with the 
works. Proposed by the 
PA’s. All relevant 
legislation and 
guidelines related to 
contamination and 
geotechnical issues are 
to be addressed. 

 

Appendix  

A, M & W 

s. 6.2 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

 
2.)  Provide a geotechnical 

report that includes 
details on the 
classification of soil 
type generally found 
within the subject site 
and demonstrate how 
the proposal complies 
with all relevant AS, 
incl. 
As2870(Residential 
Slabs and Footings). 

See PA 

SoC’s 
Appendix 1 EA Appendix 

4 

EA Appendix 

1 

EA Appendix 

1 
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Urban Design & Built Form 
 
1.)  Provide plans and 

documentation for the 
PA’s that is of a quality 
suitable to assess the 
building 
typology(including the 
quantum of floor 
space). Plans and 
documentation should 
be equivalent to the 
standard ordinarily 
required for lodgement 
under Part 4. 

See Concept 

Plan  s.3.10 

Concept Plan 

EA 
EA s.1 EA s.1 EA s.1 

 
2.)  Address Crime 

Prevention through 
Environmental Design 
principles with 
consideration given to 
the relationship to 
surrounding areas; 
pedestrian and bicycle 
movement to, within 
and through the site; 
key connections to the 
existing village and 
coast. 

See PAs for 

village centre 

and hamlet 2 

EA s.4.4 Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Ecologically Sustainable 
Development 

Demonstrate how the 
development will commit to 
ESD principles in design, 
construction and ongoing 
operation phases. 
 

Concept Plan 

s3.13 & 4.9 

EA s7.4.15 

s7.5.13 

Concept  

Plan  EA 
Concept  

Plan  EA 

Concept  

Plan EA 

Concept  

Plan EA 

Energy Savings Action 
Plan 

1.) Demonstrate that the 
development is capable of 
achieving the requirements of 
BASIX and what (if any) 
commitments will be made on 
other environmental rating 
tools such as Greenstar and 
the ABR Scheme. 

See PAs & 

SoC 

Appendix A 

Appendix 1 EA Appendix 

4 

EA Appendix 

1 

EA Appendix 

1 

2.) Prepare an Energy 
Savings Action Plan in 
accordance with the 
requirements of the DWE and 
the Guidelines for Energy 
Savings Action Plans, DEUS 
2005. 

SoC 

Appendix A 
Appendix 1 EA Appendix 

4 

EA Appendix 

1 

EA Appendix 

1 

Traffic and Transport 
 
1) Prepare a Traffic Study 

in accordance with the 
RTA Guide to Traffic 
Generating 
Developments that 
includes but not limited 
to the following: 

 
a.) Identify all relevant 
traffic routes and 
intersection for access 
and egress; 

See 

Appendix G 

& Q 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 
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b.) Current traffic counts 
for all of the above traffic 
routes and intersections; 

See 

Appendix G 

& Q 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

c.) The anticipated 
vehicular traffic 
generated from the 
proposed lots; 

See 

Appendix G 

& Q 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

d.)Consideration of the 
traffic impact on the 
existing intersections 
and the capacity of the 
Pacific Hwy to safely 
and efficiently cater for 
the additional traffic 
generated; 

See 

Appendix G 

& Q 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

e.) An analysis of the 
cumulative traffic and 
transport impacts of this 
development on the 
existing township and 
taking into consideration 
other proposed 
developments; and 

See 

Appendix G 

& Q 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

 
f.)Traffic analysis, using 
SIDRA or similar traffic 
model, for the relevant 
intersections including: 
i) Current and traffic 
growth projects for the 
life of the project; 
ii) 95th percentile back 
of queue lengths; and 
iii) Delays and level of 
service on all legs. 

See 

Appendix G 

& Q 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Bushfire 
 
1.) Demonstrate compliance 

with the current version 
of Planning for Bush Fire 
Protection and AS 3959 
– Building in Bush Fire 
Prone Areas. The EA is 
to identify the ongoing 
management 
arrangements of any 
proposed APZ’s. 

 

Appendix O 
Concept Plan 

EA Concept Plan 

EA 
EA s.6 EA s.6 

 
2.)    Identify future 

management regimes 
for any areas of hazard 
remaining within the 
subject area. This 
should focus on the level 
of hazard posed to 
future development by 
the land or adjacent land 
and how the hazard may 
change as a result of 
development. 

 

Appendix O 
Concept Plan 

Appendix O 
Concept Plan 

EA 

EA Appendix 

4 

EA Appendix 

4 

 
Impacts on Crown Land 
Identify potential direct and 
indirect impacts arising from 
the development upon the 
adjoining Munmorah State 
Recreation Area and Point 
Wollstonecraft State 
Recreation Area. 
 

EA s.7.4.14 

s.7.5.12 

Concept Plan 

EA 
Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 
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Site Preparation Works 
 
 

Provide a report that includes 
but not limited to: 

 
a.) A detailed survey 
showing existing and 
proposed levels and 
quantities of fill necessary 
for site preparation works; 
 

See PA’s for  
civil works 

EA  
s.6.1.12 EA s.1 Moonee Civil 

works EA 
Moonee Civil 

works EA 

 
b.) Details o the source of 
fill including types of 
materials and their 
source; and 
 

See PA’s for  
civil works EA s.6.1.1 EA s.1 Moonee Civil 

works EA 
Moonee Civil 

works EA 

c.) details of the quantity 
and quality of any excess 
material and 
arrangements for its 
disposal. 

See PA’s for  
civil works 

EA s.6.1.1 
Appendix 4 
Drawings 
101, 102, 

103 

EA s.1 Moonee Civil 
works EA 

Moonee Civil 
works EA 

Subdivision 
 
1.) Provide proposed plans of 
subdivision that identify all 
covenants, easements and 
notations proposed for each 
land title and, if relevant, how 
the subdivision is to be 
staged. 
 

See PA’s for 

civil works 

EA Design 

Plans 

Appendix 4 
EA s.1 EA s.1 EA s.1 

 
2.) Provide detail on the 
management arrangements 
for all land to be subdivided, 
but not limited to, titling 
arrangements; land 
ownership(particularly future 
public land); and all proposed 
covenants and restrictions, 
including those relating to 
access. 
 

Concept Plan 

s3.8, s4.7 

EA s.3.9 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

 
3.) Outline the long term 
management and 
maintenance of any areas of 
open space or conservation 
(incl. Offset areas) or both, 
incl. The ownership and 
control management and 
maintenance of funding 
public access revegetation 
and rehabilitation works and 
bushfire management. 
 

EA s.3.9 
Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 

 
Previous Submissions 
The EA is to respond to the 
issues raised in submissions 
received by the Department 
following the public exhibition 
of the CP between Jan 3 
2007 and Mar 2 2007. 
 

Appendix S 
Concept Plan 

EA 
Concept Plan 

EA 

Concept Plan 

EA 

Concept Plan 

EA 
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During the preparation of the 
EA an appropriate and 
justified level of consultation 
with any relevant party, 
having regard to previous 
consultation with the IPE and 
the Community Reference 
Group. Any such consultation 
prior to exhibition should be 
documented in the EA. In 
particular, consultation should 
be considered with: 

1) Agencies and other 
Authorities 
a) Commonwealth 

Dept of 
Environment & 
Water Resources 

b) Lake Macquarie 
Council 

c) Wyong Shire 
Council 

d) Hunter Water 
e) Gosford/Wyong 

Council’s Water 
Authority 

f) Local Aboriginal 
Land Council 

g) Catchment 
Management 
Authority 

h) NSW Dpt of Water 
& Energy 

i) NSW DPI 
j) NSW DECC 
k) Heritage Office, 

DoP 
l) NSW RTA 
m) NSW Emergency 

Services agencies; 
and 

n) All utility providers. 
 

Appendix S 

 

Concept Plan 
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�;	� �123�������� 7 ���� 8����3	� 0��� 01�
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� �0� 
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	596� 
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��6�2�� �

! 1 # � 0 � � � � � �
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�;	��123��������7 ����A�� 8���	��))���
��0����	��3	�
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���� �3	�18��0��)(��	7 ���
����3����	��31	���
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! 1 ! � � 9 � � � � � � � � �

�

�;	� A;���A
	�� �0� 
;	� �123�������� 7 ���� 2	� 3	
�A;	3� ��7 � 3	���
9� �	��3	�
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?		8��5�7 �
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��5�� 7 ��3�����3	�	��8� 	�
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! 1 2 � � � � � 
 � � * � � � � . � � � � � � � �
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��;	� ��A�� ��5� 8�81��
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88	�3�A	��7 ;�A;��AA�� 8��9�
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��3��3�� A��
���	3� ��� � 9��5� ���� ''� H�

�123���������;��	�2		���88��	3�
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! 1 % � � � � � � � . � � � � � �

�

����
�1A
����7 ����A�� � 	�A	������������8��A
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	���88������8��A	��	��;��	�

2		��A�� 8�	
	3��

����
�1A
����7 ����8��A		3����0����7 �F�

�E A�	����5���3���
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����0���D��E���3�D���E���3�D��EI��

��E A�����7 ��?����A�13��5F���

• 	��
;7 ��?��+ ���
	��	5��3��5I��
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�1A
1�	�8��������I���3�

• 21����1
	���3����3���

���E �	�	��	�D�E��0�'&���
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��E �	�	��	�DAE��0�)����
���
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  Gwandalan –Project Application Statement of Commitments 

19/12/2007  1 

DEFINITIONS 

In this statement the following definitions apply: 

Act means the Environmental Planning and Assessment Act, 1979 (as amended). 

BCA means the Building Code of Australia. 

Catherine Hill Bay/Gwandalan Concept Plan 2007 means the project described in 
Condition A2. 

Concept Plan Area means the land shown in Figure 1.1.1 of the Catherine Hill 
Bay/Gwandalan Concept Plan 2007. 

Department means the Department of Planning or its successors. 

Director General means the Director General of the Department of Planning 

Minister means the Minister for Planning. 

Project means development that is declared under Section 75B of the Act to be a project to 
which Part 3A of the Act applies. 

Proponent means the person proposing the carrying out of development comprising all or 
any part of the project, and includes persons certified by the Minister to be the proponent. 

Regulations means the Environmental Planning and Assessment Regulations, 2000 (as 
amended). 

RTA means the Roads and Traffic Authority. 

Subject Site has the same meaning as the land identified in Part A of this schedule.
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PART A — ADMINISTRATIVE CONDITIONS 

A1. Development Description 

The Project Application is to permit the following: 
 Bulk Earthworks 
 Construct the principal road network and services 
 Carry out landscape works as shown in the plans. 
 Subdivide the site into two hundred and fourteen(215) lots. 

 
A2. Development in Accordance with Plans 
The development shall be generally in accordance with the Catherine Hill Bay/Gwandalan 
Concept Plan 2007. 
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PART B—PRIOR TO ISSUE OF CONSTRUCTION CERTIFICATE 
 
Design Details and Changes 
 
B1. Development Control  
Any departure from the terms of the Catherine Hill Bay/Gwandalan Concept Plan 2007 will 
require lodgement of further detailed plans and documentation to the Department 
addressing, and where required revising, development envelopes, the internal circulation 
network (within the Concept Plan area), and any other aspect of the proposal that requires 
amending. 
 
The timing, format and content of further detailed plans and documentation to be lodged in 
respect of Condition B1 will be agreed by the Department. 
 
Responsibility – Proponent and Department of Planning 
 

B2. Outdoor Lighting 
All outdoor lighting shall comply with, where relevant, AS/NZ1158.3: 1999 Pedestrian Area 
(Category P) Lighting and AS4282: 1997 Control of the Obtrusive Effects of Outdoor 
Lighting.  
Details demonstrating compliance with these requirements are to be submitted to the 
satisfaction of the Certifying Authority prior to the issue of the relevant Construction 
Certificate. 
 
Responsibility – Proponent 

 
B3. Treatment of Vehicular Entry 
In order to improve the appearance of buildings when viewed from the street, any part of the 
walls and ceilings of vehicular entry points that are visible from the street shall be adequately 
finished and no service ducts or pipes are to be visible.   
 
Responsibility – Proponent 

 
B4. Disabled Access 
Access and facilities for people with disabilities shall be provided in accordance with AS1428 
parts 1-4 where applicable. Prior to the issue of a Construction Certificate for subsequent 
project applications, a certificate certifying compliance with this condition from an 
appropriately qualified person shall be provided to the Certifying Authority. 
 
Responsibility – Proponent 

 
B5. Erosion and Sedimentation Control 
A Soil erosion and sediment control plan shall be submitted to the Certifying Authority. 
Details are to be submitted to the satisfaction of the Certifying Authority prior to the issue of 
the Construction Certificate. 
 
Responsibility – Proponent 
 
B6. Geotechnical 
Provide a geotechnical report confirming classification of soil and that the house footing 
design complies with AS2870. Details are to be submitted to the satisfaction of the Certifying 
Authority prior to the issue of the Construction Certificate. 
 
Responsibility – Proponent 
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Traffic & Parking 
 
B7. Number of Car Spaces 
The maximum number of car spaces to be provided for the development shall comply with 
the Environmental Assessment.  Details confirming the parking numbers shall be submitted 
to the satisfaction of the Certifying Authority prior to the issue of the relevant Construction 
Certificate for subsequent project applications.  
 
Responsibility – Proponent 
 

B8. Number of Bicycle Spaces 
Bicycle spaces are to be provided in accordance with the Environmental Assessment.  
Details shall be submitted to the satisfaction of the Certifying Authority prior to the issue of 
the relevant Construction Certificate for subsequent project applications. 
 
Responsibility – Proponent 

 
 
B9. State Environmental Planning Policy Building Sustainability Index (BASIX) 
The proponent will comply with the NSW Government Building Sustainability Index targeting 
40% reduction for potable water consumption, 40% reduction for greenhouse gas emissions 
and improvement in the thermal performance of all new residential buildings. 
 
An Energy Savings Action Plan will be prepared in accordance with the requirements of the 
DWE and the Guidelines for Energy Savings Action Plans, DEUS 2005. 
 
Responsibility – Proponent 
 
Waste Management 
 
B10. Storage and Handling of Waste 
The design and management of facilities for the storage and handling of waste will comply 
with the requirements of the Waste Management Plan.  Details are to be submitted to the 
satisfaction of the Certifying Authority prior to the issue of the relevant Construction 
Certificate for the subsequent project applications. 
 
Responsibility – Proponent 
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PART C — PRIOR TO COMMENCEMENT OF WORKS 
Excavation Works 
 
C1. Notice to be Given Prior to Excavation 
The PCA and Council shall be given written notice, at least 48 hours prior to the 
commencement of excavation, shoring or underpinning works on the site. 
 
Responsibility – Contractor 

 
C2. Traffic & Pedestrian Management Plan 
Prior to the commencement of any works on the site, a Traffic and Pedestrian Management 
Plan prepared by a suitably qualified person shall be submitted to and approved by the 
Certifying Authority.  The Plan shall address, but not be limited to, the following matters: 

(1) ingress and egress of vehicles to the site, 
(2) loading and unloading, including construction zones, 
(3) predicted traffic volumes, types and routes, 
(4) pedestrian and traffic management methods, and 

The Applicant shall submit a copy of the approved plan to the Department. 
 
Responsibility – Contractor 

 
C3. Noise and Vibration Management Plan  
Prior to the commencement of any works on the site, a Noise and Vibration Management 
Plan prepared by a suitably qualified person shall be submitted to and approved by the 
Director.  The Plan shall address, but not be limited to, the following matters: 

(1) Identification of the specific activities that will be carried out and associated noise 
sources, 

(2) Identification of all potentially affected sensitive receivers including residences, 
schools, and properties containing noise sensitive equipment, 

(3) The construction noise objective specified in the conditions of this consent, 
(4) The construction vibration criteria specified in the conditions of this consent,  
(5) Determination of appropriate noise and vibration objectives for each identified 

sensitive receiver,  
(6) Noise and vibration monitoring, reporting and response procedures, 
(7) Assessment of potential noise and vibration from the proposed construction 

activities including noise from construction vehicles and any traffic diversions, 
(8) Description of specific mitigation treatments, management methods and 

procedures that will be implemented to control noise and vibration during 
construction 

(9) Justification of any proposed activities outside the construction hours specified in 
the conditions of this consent. 

(10) Construction timetabling to minimise noise impacts including time and duration 
restrictions, respite periods, and frequency, 

(11) Procedures for notifying residents of construction activities  that are likely to 
affect their amenity through noise and vibration, 

(12) Contingency plans to be implemented in the event of non-compliances and/or 
noise complaints, 

The Applicant shall submit a copy of the approved plan to The Department.. 
 
Responsibility – Contractor and Proponent 

 
C4. Construction Noise Objective 
Approved silencing measures shall be provided and maintained on all power-operated plant 
used in demolition, excavation, earthworks, and construction of the building, or work. 
 
Responsibility – Contractor 
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PART D — PRIOR TO SUBDIVISION OR STRATA SUBDIVISION 
 
D1. Subdivision of Land 
This consent allows for a 187 lot land subdivision. A subdivision certificate for complying 
development may be issued by an accredited private certifier under Division 3 of Part 23 of 
the Conveyancing Act 1919. 
 
Responsibility – Proponent 

 
 
D2. Strata Subdivision 
This consent allows for the creation of a maximum of NIL strata lots. The Strata subdivision 
is Exempt Development and may be issued by an accredited private certifier. 
 
Responsibility – Proponent 
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PART E — PRIOR TO OCCUPATION OR COMMENCEMENT OF USE 
 
Engineering 
 
E1. Fire Safety Certificate 
A Fire Safety Certificate will be furnished to the PCA for all the Essential Fire or Other Safety 
Measures forming part of subsequent project approvals prior to issue of the relevant 
Occupation Certificate(s).  A copy of the Fire Safety certificate must be submitted to the 
consent authority and Department by the PCA. 
 
Responsibility – Private Certifying Authority 

 
E2. Mechanical Ventilation 
Following completion, installation and testing of all the mechanical ventilation systems, the 
applicant will provide evidence to the satisfaction of the PCA, prior to the issue of the 
relevant Occupation Certificates, that the installation and performance of the mechanical 
systems complies with: 

(1) The Building Code of Australia; 
(2) Australian Standard AS1668 and other relevant codes; 
(3) The relevant project approval(s) and any relevant modifications; and, 
(4) Any dispensation granted by the New South Wales Fire Brigade. 

 
Responsibility – Contractor 

 
E3. Structural Inspection Certificate 
A Structural Inspection Certificate or a Compliance Certificate must be submitted to the 
satisfaction of the PCA prior to the issue of the relevant Occupation Certificate(s) and/or use 
of the premises for subsequent project applications.  
 
Responsibility – Contractor 

 
Easements 
 
E4. Registration of Easements 
Prior to the issue of the relevant Occupation Certificate for subsequent project applications, 
the applicant shall provide to the PCA evidence that all easements required by this approval 
and subsequent project approvals, and other relevant consents have been or will be 
registered on the certificates of title. 
 
Responsibility – Proponent 
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CONCEPT CIVIL ENGINEERING DESIGN PLANS
FOR PROPOSED RESIDENTIAL SUBDIVISION

KANANGRA DRIVE, GWANDALAN
WYONG SHIRE COUNCIL

CLIENT: ROSE PROPERTY GROUP PTY. LTD.
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Botanical Name Common Name Mature Height

Cupaniopsis anacoides Tuckeroo 8-10m
Eucalyptus capitellata Brown stringybark 8-12m
Eucalyptus racemosa Scribbly gum 10-15m

Angophora costata Sydney red gum 10-15m
Banksia integrifolia Coast banksia 5-8m
Eucalyptus piperita Sydney peppermint 10-15m
Eucalyptus racemosa Scribbly gum 10-15m
Eucalyptus umbra Broad leaved white mahogany 10-15m
Hibiscus tiliensis Rosemallow 8-10m
Lagerstroemia indica Crape myrtle 8-10m
Plumeria Frangipani 5m
Tibouchina spp. Glory tree 5m

Angophora costata Sydney red gum 10-15m
Banksia integrifolia Coast banksia 5-8m
Cupaniopsis anacoides Tuckeroo 8-10m
Eucalyptus  gummifera Red bloodwood 15-20m
Eucalyptus capitellata Brown stringybark 8-12m
Eucalyptus piperita Sydney peppermint 10-15m
Eucalyptus punutata Gray gum 10m
Eucalyptus racemosa Scribbly gum 15-20m
Melaleuca quinquinerva Paper barked tea tree 5-10m

Carex appressa Tall Sedge 80
Isolepis nodosa Knobby Club Rush 1m
Juncus k raussii Sea Rush 50cm
Lomandra longifolia Spiny Headed Matt Rush 1m
Phragmites australis Common Reed 3m

Swale Planting

TREES

Park Planting

Streetscape Planting

Green Link Planting
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This report has been prepared using the most up to date available survey information and 

current flooding analysis methods.  No responsibility for loss occasioned to any person 

acting or refraining from action as a result of any material in this publication will be 

accepted by Asquith & deWitt. 
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Member No. 1465150 Civil and Environmental Colleges 
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Section 1.0 Introduction 
Asquith & deWitt Pty Limited has been commissioned by Rose Property Group Pty Limited 

to complete the engineering report for stormwater management, concept civil design and 

services for the residential development of Lot 3 DP 588206, Kanangra Drive, Gwandalan. 

The NSW Department of Planning issued Director General’s Requirements (DGRs) on 2 

August 2007. This report will address the following DGRs for the development of the 

Gwandalan site: 

Utilities and Infrastructure 

(1) Prepare a utility and infrastructure servicing report and plan for the Site that 

includes (but is not limited to): 

(a) identifying and assessing the capacity of existing utility and infrastructure servicing 

the site, 

(b) identifying that adequate water supply is available for bushfire suppression 

operations, 

(c) identifying all necessary augmentation works to service the site and whether these 

works can sustain this and other development foreshadowed for the Wallarah Peninsula 

shown in the Lower Hunter Regional Strategy, and 

(d) demonstrate compliance with the requirements of any public authorities in regard to 

the connection to, relocation and/or adjustment of services affected by the development 

proposal. 

(2) Provide appropriate detailed information on the drainage, sewerage and stormwater 

management measures to be incorporated on Site, including (but not limited to): 

(a) sustainable water measures (such as on site stormwater detention, water sensitive 

urban design measures, and water recycling); 

(b) sediment and erosion control measures; and 

(c) the quality and quantity impacts on surface water, groundwater, the sea or any 

nearby beach, or an estuary, a coastal lake, a coastal creek or other similar body of 

water, or a rock platform. 

Site preparation works 

Provide a report that includes (but is not limited to): 

(a) a detailed survey showing existing and proposed levels and quantities of fill 

necessary for site preparation works; 

(b) details on the source of fill including types of materials and their source; and 

(c) details of the quantity and quality of any excess material and arrangements for 

its disposal. 

 

A Rezoning report on stormwater management was previously submitted to Wyong Shire 

Council.  The report was prepared by Umwelt (Australia) Pty Limited “Stormwater 

Management Plan for the Residential Rezoning of Lot 3 DP 588206, Kanangra Drive, 

Gwandalan”, Report No. 1803/R02/V2, dated May 2004.  The Umwelt report was used as a 

basis for the stormwater management design and was amended to reflect the changes to 

the development layout.  Peak flows and water quality were remodelled for Version 3. 



 

 

En
gi

ne
er

in
g 

D
es

ig
n 

fo
r 

Re
si

de
nt

ia
l 

D
ev

el
op

m
en

t 
- 

St
or

m
w

at
er

 M
an

ag
em

en
t,

 C
on

ce
pt

 C
iv

il 
D

es
ig

n 
&

 S
er

vi
ce

s 
Pr

ep
ar

ed
 b

y 
A

sq
ui

th
 &

 d
e 

W
it

t 
on

 b
eh

al
f 

of
 R

os
e 

Pr
op

er
ty

 G
ro

up
 P

ty
 L

im
it

ed
 

11
77

8 
– 

Ve
rs

io
n 

4 

5 

Version 3 of this report was submitted as part of the Project Application in August 2007.  

Subsequent to this, the panel has approved in concept a revised layout by Conybeare 

Morrison International Pty Ltd, Ref 07020 A3 SK 109, Issue B, dated 27 November 2007.  

This report, Version 4, has been updated to reflect the changes to the revised 

development layout.  The concept engineering design, Version D has also been updated to 

address the revised, current layout. 

Typically, there is a reduction in the size of stormwater controls for peak flow attenuation 

and water quality as developable area is reduced.  The revised, current layout has a 

reduced developable area by comparison to the previous layout.  This has been after the 

decision to include an increased open space area of 19,300m2 within the same site area.  

Consequently, the minimum stormwater controls designed in the reporting for Version 3 

are greater than the minimum stormwater controls required for compliance for Version 4.   

The subject land parcel has frontage to Lake Macquarie as shown in Figure 1.  The aim of 

this report is to provide a stormwater management design for the proposed development, 

generally in accordance with Wyong Shire Council requirements.  The stormwater controls 

have been designed in accordance with current best management practices and Water 

Sensitive Urban Design (WSUD) principles. 

 

 

 

 

 

 

 

 

 

 

Figure 1 – Site Locality (Plan from Google maps) 

Whilst this report has been prepared for the Department of Planning, considerable effort 

has been made to meet all development standards for roads, drainage and infrastructure 

required by Wyong Shire Council (Council). 

The Site 
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Section 2.0 Site Description 
The site has common boundaries with Gwandalan Public School and existing residential 

development to the south, Lake Macquarie to the east, Point Wolstoncroft Sport & 

Recreation Centre (PWS&RC) to the north and Kanangra Drive to the west.  The total area 

of the site is 26 hectares. 

The general site topography consists of variable slopes from very flat at the base of the 

site adjacent to the lake, transitioning to gentle 3-5% slopes through the middle of the 

site, gradually increasing up to a maximum of 18% in the northwest corner of the site.  

Approximately half the site has been underscrubbed or cleared.  There are six (6) existing 

dams on site.  It is understood from the Rezoning report that these dams were constructed 

approximately 20 years ago.  Refer to Sheet 001 in Appendix A. 

2 . 1  E X I S T I N G  D R A I N A G E  

Catchment boundary definition has been adopted from the Rezoning report with 

adjustments reflecting the reduction in the area of the site to be developed.  The 

catchment includes small areas of the immediate surrounds, external to the site.  The 

external catchments that directly affect the part of the site to be developed include: 

• Public School Area – 2.50 hectares; 
• PWS&RC – 0.03 hectares; and 
• Kanangra Drive – 0.728 hectares. 

 

The Rezoning report stated that stormwater from the Public School buildings is controlled 

by a pipe constructed within the site conveying stormwater to the uppermost dam.  There 

is no easement over this stormwater discharge into the site.  The catchment from the 

PWS&RC is a natural catchment.  Runoff from this catchment enters the site uncontrolled.  

The catchment area of Kanangra Drive is half road only, extending upslope across the 

school frontage to the intersection of Kanangra Drive with Orana Road.  The existing low 

point of this catchment is at the site frontage adjacent to the existing site access.  Refer 

to Sheet 501 in Appendix A. 

There are no formal stormwater controls for the runoff from the existing residential 

development of Billbabourie Road.  The majority of this runoff enters the site downslope 

of the proposed development. There is no easement over this stormwater discharge into 

the site. 

In summary, the external catchments described above have a total area of 3.258 hectares 

contributing to the developed catchment. 

There are two (2) areas of the site which discharge runoff during storm events to the 

PWS&RC.  The first area is an existing catchment area of 1.54 hectares in the north 

western corner of the site.  This area is within the proposed development area.  Most of 

this area is highly disturbed due to its former use as a small quarry.  The second area is 

approximately 0.04 hectares, at the base of the site, close to the lake.  This is an area of 

disturbed Melaleuca forest that continues into the PWS&RC.  This area is outside of the 

proposed development area.  Refer to Sheet 001 in Appendix A. 
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Section 3.0 Proposed Development 
The proposed development seeks to create 187 standard residential lots, generally varying 

in size from a minimum of 395m2 up to a maximum of 1500m2.  These lots are proposed in 

the upper portion of the site.  Refer to Sheets 101-103 of Appendix A. 

The layout has modified the catchment in the north western corner of the site discharging 

to the PWS&RC.  The catchment of all developable area with potential for hardstand will 

now be contained within the site.  Piped drainage is proposed along the rear of Lots 1 to 

9.  This will also collect street drainage stormwater from the low point in Road 1.  The 

remaining catchment area of the site discharging runoff during storm events to the 

PWS&RC has been reduced from 1.54 hectares to 0.27 hectares.  This contributing area is 

Asset Protection Zone that cannot be built on due to bushfire regulations.  Overflows 

greater than the piped drainage capacity, suggested to have capacity for 1:5 year ARI 

storm event, will continue to flow to the PWS&RC.  Refer to Sheets 101 & 501 of 

Appendix A. 

Open space allowances of 4,400m2 and 14,900m2 have been made within the site area to 

be developed.  The proposed development for this application will include the drainage 

and treatment of runoff from the Public School.  The total contributing area of the 

development to drainage and stormwater controls is then as follows: 

• Site Area – 17.612 hectares (to be developed, including open space) 

• Kanangra Drive frontage – 0.728 hectares (external catchment) 

• Gwandalan Public School – 2.50 hectares (external catchment) 

Hence, the total contributing area across the site to be developed is 20.84 hectares. 
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Section 4.0 Background Information 
The following documents have been used to complete the engineering design 

requirements: 

• Subdivision Concept Plan, Conybeare Morrison International Pty Ltd, Ref 07020 A3 SK 
109, Issue B, dated 27 November 2007. 

 
• Engineering Report for Residential Development – Stormwater Management, Concept 

Engineering Design and Services, 11778/Version 3, August 2007, Asquith & deWitt. 
 
• Geotechnical Investigation, Lot 3 Kanangra Drive, Gwandalan by RCA Australia, Report 

No. 3438-003/0, August 2003 
 
• “Stormwater Management Plan for the Residential Rezoning of Lot 3 DP 588206, 

Kanangra Drive, Gwandalan”, Report No. 1803/R02/V2, dated May 2004, Umwelt 
(Australia) Pty Limited. (Rezoning report) 

 
• Wyong Shire Subdivision – Development Control Plan No. 66. 
 
• Wyong Shire Wetland - Development Control Plan No 30. 
 
• Wyong Shire Engineering Requirements for Development - Development Control Plan 

No. 67. 
 
• Wyong Shire Quality Housing - Development Control Plan No. 100. 
 
• Wyong Shire Council’s Stormwater Management Plan “Urban Stormwater Quality 

Management Plan for the Tuggerah Lakes and Coastal Catchments, Wyong Shire 
Council – July 1999.” 

 
• Wyong Council – WSUD DA Process Tools, Draft Prepared by Ecological Engineering, 

dated June 2007. 
 
• Flood Levels for Lake Macquarie provided by Wyong Shire Council. 
 

• “Managing Urban Stormwater Soils and Construction” 4th Edition, Volume 1, March 

2004 produced by Landcom (Blue Book). 

• Wyong Shire Council - Development Servicing Plan No. 12 Water Supply and Sewerage, 

The Gwandalan District. 

• “Managing Urban Stormwater: environmental targets” – Consultation draft – October 
2007, Department of Environment & Climate Change NSW. 

 

The Australian Rainfall and Runoff (AR&R) Intensity Frequency Duration (IFD) Data used 

for this study was obtained from Wyong Shire Council’s Engineering Requirements for 

Development – DCP No. 67.  Appendix G contains Rainfall Intensity Table for Gwandalan.  

AR&R (1987) was referenced to generate the intensities for durations greater than one 

hour. 
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Section 5.0 Stormwater 
Requirements 

Council’s development control plans covering stormwater requirements for development 

have been reviewed.  The stormwater requirements include peak flow attenuation, 

regional flooding and water quality, described in Sections 5.1 to 5.3 respectively.  The 

remaining stormwater requirements for wetlands and watercourses are covered in 

Sections 5.4 and 5.5. 

5 . 1  P E A K  F L O W  A T T E N U A T I O N / F L O O D I N G  

Council requirements for peak flow attenuation are that the post development peak flows 

be less than the existing flows for all storm events up to and including the 1:100 year ARI 

storm event.  DCP No. 67 requires the post development peak flows to be modelled with a 

minimum value of 50% impervious area for standard residential development and 70% for 

medium to high density residential development.  To be conservative, the post 

development peak flows from the site post development have been remodelled with 70% 

impervious area with no allowance for rainwater tanks, refer to Section 6.1.   

5 . 2  R E G I O N A L  F L O O D I N G  

DCP No. 100 specifies an elevation of 2.7 mAHD to be the minimum floor level for 

residential development.  In general, the floor level is required to have a minimum 

freeboard of 0.3 metres above the 1:100 year ARI flood level.  If underground mine 

workings have taken place below or adjacent to the site, then additional freeboard may 

be necessary.  Identification as to whether the site is affected by underground workings 

can be verified with the Mines Subsidence Board.  

The Rezoning report states that Council has provided peak flood levels for Lake 

Macquarie.  The flood levels are as follows: 

• 1:20 year ARI – 0.97 mAHD; 
 
• 1:50 year ARI – 1.24 mAHD; 
 
• 1:100 year ARI – 1.38 mAHD; and 
 
• PMF – 2.63 mAHD. 

The highest observed flood level for Lake Macquarie is 1.2 mAHD in 1949. 

From the flood level information provided, it appears that the minimum floor level from 

DCP No. 100 of 2.7 mAHD has been set to be above the Probable Maximum Flood (PMF) 

level for Lake Macquarie. 

 

 

 



 

 

En
gi

ne
er

in
g 

D
es

ig
n 

fo
r 

Re
si

de
nt

ia
l 

D
ev

el
op

m
en

t 
- 

St
or

m
w

at
er

 M
an

ag
em

en
t,

 C
on

ce
pt

 C
iv

il 
D

es
ig

n 
&

 S
er

vi
ce

s 
Pr

ep
ar

ed
 b

y 
A

sq
ui

th
 &

 d
e 

W
it

t 
on

 b
eh

al
f 

of
 R

os
e 

Pr
op

er
ty

 G
ro

up
 P

ty
 L

im
it

ed
 

11
77

8 
– 

Ve
rs

io
n 

4 

10 

5 . 3  W A T E R  Q U A L I T Y  

Council has a range of water quality requirements for the improvement of runoff from 

proposed development prior to discharge from the site.  This includes a requirement for 

control of water quality during construction, and also performance targets for the 

permanent controls to be installed for the ongoing improvement of stormwater runoff for 

the life of the development.  This requirement is summarised in Section 7.16 of DCP No. 

67, which reads as follows: 

 “All developments in the Shire shall ensure that stormwater 
discharge from the site satisfies environmental requirements by 
way of restricting increases in pollutants during and post 
construction.” 

More specifically, the requirements for water quality control during construction are to be 

in accordance with the ‘Blue Book’, refer to Section 6.3.  Requirements for the 

permanent controls for proposed development are contained in Wyong Shire Council’s 

Stormwater Management Plan (SMP) “Urban Stormwater Quality Management Plan for the 

Tuggerah Lakes and Coastal Catchments, Wyong Shire Council – July 1999”.  Chapter 6.1.1 

of the SMP outlines the stormwater performance objectives for new development.  From 

Table 6.1.1a, the stormwater performance criteria for ‘Subdivisions’ are specified as 

follows: 

• Suspended Solids - 90% retention of the annual load. [Assume to be the Developed 
annual load with no controls]. 

• Nutrients - 50% reduction in annual loads (Total Nitrogen and Total Phosphorus). 
• Litter - retain material greater than 50 mm from 25% of the 1 year ARI flow. 
• Coarse sediment – retain particles greater than 125µm in diameter from 25% of the 1 

year ARI flow. 
• Hydrocarbons – no visible oils and greases in discharge from 25% of the 1 year ARI 

flow. 

 

The above Council requirements exceed the most recent requirements by DECC, which are 

currently exhibited as a consultation draft.  “Managing urban stormwater: environmental 

targets - Consultation Draft 2007” produced by DECC also provides targets for pollutant 

removal. 

DECC targets are as follows: 

• 90% reduction in the average annual gross pollutant load 
• 85% reduction of average annual total suspended solids load; 
• 65% reduction in the average annual total phosphorus load; 
• 45% reduction in the average annual total nitrogen load. 



 

 

En
gi

ne
er

in
g 

D
es

ig
n 

fo
r 

Re
si

de
nt

ia
l 

D
ev

el
op

m
en

t 
- 

St
or

m
w

at
er

 M
an

ag
em

en
t,

 C
on

ce
pt

 C
iv

il 
D

es
ig

n 
&

 S
er

vi
ce

s 
Pr

ep
ar

ed
 b

y 
A

sq
ui

th
 &

 d
e 

W
it

t 
on

 b
eh

al
f 

of
 R

os
e 

Pr
op

er
ty

 G
ro

up
 P

ty
 L

im
it

ed
 

11
77

8 
– 

Ve
rs

io
n 

4 

11 

On a development lot basis, each lot purchaser will be required to comply with DCP 100 

for the construction of a dwelling.  DCP 100 requires a rainwater tank with a minimum 

capacity of 5 KL is to be installed with each new dwelling.  This exceeds the water reuse 

requirements for compliance with BASIX for new dwellings.  The requirement is to 

increase water reuse potential by stormwater harvesting, reducing the mains water supply 

use.  The additional benefit of a rainwater tank is the capture of roof water as an 

incidental ‘at source’ control for the improvement of water quality.  The additional roof 

water runoff captured minimises the potential of pollutant entrainment and reduces the 

load on stormwater infrastructure downstream.  

MUSIC (Model for Urban Stormwater Improvement Conceptualisation) is the most 

appropriate and current water quality model available to demonstrate that all 

requirements have been met.  MUSIC was used in the water quality calculations for the 

Rezoning report.  However, since that time, Council has new draft guidelines specifying 

the base parameters to be used.  The guidelines are WSUD DA Process Tools.  The 

modelling of the stormwater treatment train to meet these requirements, is described 

further in Section 6.2. 

 

5 . 4  D C P  N O .  3 0  –  W E T L A N D S  

As discussed in the Rezoning report, the site has been mapped by Council to contain a 

Wetlands Development Control Plan area at the base of the site.  This area is 

predominantly pasture.  It is not clear how the defined area in DCP No. 30 has been 

determined, since a large portion of the defined area has been pasture for approximately 

20 years, and is the same as the adjacent surrounds.  Refer to Sheet 001 of Appendix A.  

From Table 1 of DCP No. 30, the identified area has the following treatment implications: 

• Level of Significance – Local. 
• Role of Policy – To ensure that wetland remnants, wetland buffers and lands of 

nutrient and sediment filtering value are properly protected. 
• Information to be submitted with Development Application – Statement of 

Environmental Effects. 
• Consent Authority – Department of Planning. 

 

The proposed development area is generally clear of the wetland development control 

plan area mapped by Council.  Dam 2, an existing farm dam, is within this area and will be 

modified and extended to be a constructed wetland. 

In summary, the requirements from DCP No. 30 for this area of the site are as follows: 

• make the wetland a feature for surrounding residents; 
• provide wetland habitat and corridors for continuity; 
• use indigenous species for revegetation; and 
• maintain sediment and nutrient filtering value. 

 

In accordance with the DCP requirements, Dam 2 will be extended and enhanced to 

become a feature of the site whilst maintaining sediment and nutrient filtering value in 

the form of a constructed wetland.  Compliance with this requirement is described in 

Section 7.3. 
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5 . 5  W A T E R C O U R S E S  

The management of existing watercourses is regulated by the Department of Water and 

Energy (DWE).  The definition of a watercourse is generally characterised by defined bed 

and banks with associated riparian vegetation, conveying stormwater from a reasonable 

catchment area and maintaining continuity with an existing drainage area. 

In the south eastern corner of the site area to be developed, a catchment of 

approximately 2 hectares of the school and existing residential development has 

discharged concentrated runoff to a gentle depression.  The depression originally had no 

defined bed or banks.  The concentration of stormwater and increased runoff has scoured 

a small creek line into the depression.  As a result there is no riparian vegetation 

associated with the creek line that has been created.  From this sequence of events it is 

considered that the scoured creek line has little or no habitat value to preserve.  

However, this area has been left as open space, undeveloped, which is a key difference 

between the layouts for Version 3 and 4 of stormwater reporting.  Refer to Sheet 001 of 

Appendix A. 

As described in Section 2.0, there are six (6) main existing dams on site.  The dams have 

been influencing flows on the site for sufficient time to be part of the existing flow 

regime for the site.  The Rezoning report describes these links as grassed, dry overland 

links between the upper dams.  The dry overland flow links have no defined bed and banks 

or associated riparian vegetation.  Refer to Sheet 001 of Appendix A. 
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Section 6.0 Stormwater Management 
Strategy 

The stormwater management strategy for the development of the site is a water sensitive 

urban design solution adopting current best management practices.  In order to meet 

Council’s stormwater requirements for the development of the site as a residential 

development, it will be necessary to address the issues raised in Sections 5.1 to 5.4.  

Watercourses have been addressed in Section 5.5. 

The key considerations for the strategy are: 

• conveyance of stormwater through the development of the site; 
• water quality treatment of stormwater from the development of the site; 
• peak flow attenuation of stormwater from the development of the site; 
• conveyance of stormwater from the existing surrounds through the site; 
• enhancement of the Wetlands Development Control Plan area; 
• extent of the regional 1:100 year ARI flood level from Lake Macquarie; 
• discharge of stormwater to the lake; and 
• Erosion and Sediment Control during construction of the development. 

 

Dam 2 will be retained within the treatment train for the stormwater management 

strategy.  This dam will be reinstated as a constructed wetland at the base of the 

proposed development.  The treatment train will be discussed further in Sections 6.1 and 

6.2. 

 

6 . 1   P E A K  F L O W  M O D E L L I N G  

The peak flows and flood levels for the 1:100 year ARI rainfall event for the site and 

contributing catchments were modelled using XP-STORM in the Rezoning report.  The post 

development peak flows were remodelled in Version 3, also using XP-STORM, to reflect 

the changes to the development layout.  The peak flows were modelled on the basis of 

the modelling parameters from the Rezoning report. 

Considering that only the 1:100 year rainfall event is being evaluated for peak detention 

storages, there has been no further peak flow modelling undertaken for development 

layout changes between Versions 3 and 4 of the stormwater reporting.  This is because it 

is anticipated that there will be only minor reduction to the peak flows simulated in 

Version 3.  The result is anticipated due to a slightly reduced impervious area in the 

revised development layout.  As a result, the detention storage volume calculated in the 

modelling to follow for the Version 3 layout will be overestimated by comparison to the 

detention storage requirements for the revised, current layout for Version 4. 

XP-STORM is a one-dimensional hydrodynamic model suitable for modelling peak flows.  

The XP-STORM model can be used to model stormwater flows in watercourses, culverts 

and conventional street drainage systems.  The model is suitable to calculate overland 

runoff generated from large natural or developed catchments.  The model also has the 

capacity to predict flood levels as a result of backwater effects.  These capabilities 

indicate that the XP-STORM model is suitable to determine the peak flows and flood levels 

for the catchment. 
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The equation used in the XP-STORM model analysis was the Laurenson Equation, that is: 

S = BQ n+1 

Where,  S = volume of storage (m3/s) 

  B = Storage Delay Parameter, 

  Q = instantaneous rate of runoff (m3/s), 

  n = -0.285. 

Table 7.2 of the Rezoning report shows that the modelled peak flow for the 1:100 year ARI 

rainfall event measured at the outlet of the site to Lake Macquarie is 8.25 m3/s for a 

critical storm duration of two hours. 

Since the extent of development will be less than stated in the Rezoning report, the 

location for comparison of sufficient peak flow attenuation has been amended.  The new 

location is immediately downstream of the extent of development.  The existing peak 

flow for the 1:100 year ARI rainfall event, measured to the extent of development, is 

6.21m3/s for a critical storm duration of two hours. 

Post development peak flows from the overall development were modelled on the 

assumption of a 70% impervious component for each lot with no allowance for rainwater 

tanks on the future dwellings.  Subcatchments of the model have been weighted to 

include the open space area as pervious area.  The road reserves have been modelled as 

being 53% impervious.  A 30% impervious component has been assumed over the school 

area, which also contains some existing residential catchment area. 

A range of storm durations were simulated to determine the critical storm duration for 

the overall catchment producing the peak flow from the 1:100 year ARI rainfall event.  

This is consistent with the approach modelled for the Rezoning report.  The simulated 

developed peak flows measured at the extent of development are presented in Table 1. 

Table 1 - Storm Durations and Developed Flows for the 1:100 year ARI Rainfall Event 

Storm Duration 

(hours) 
0.5 0.75 1 1.5 2 3 6 

Peak Flow (m3/s) 9.13 8.53 9.07 9.21 9.17 6.50 4.21 

 

Table 1 shows that the modelled peak flow for the 1:100 year ARI rainfall event for the 

developed catchment, with no controls, measured at the extent of development is 9.21 

m3/s for a critical storm duration of 1.5 hours.  The results indicate that peak flow 

attenuation is required in order to comply with Council requirements. 

Council requires demonstration by modelling that the post development peak flows will be 

less than the existing flows for all storm events up to and including the 1:100 year ARI 

storm event.  In order to comply with these requirements, peak flows will be attenuated 

by detention storage, within Dam 2, the dam to be reinstated as a constructed wetland at 

the extent of development. 
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As before, a range of storm durations were simulated for peak flow attenuation to 

determine the critical storm duration for the main catchment producing the peak flow 

from the 1:100 year ARI rainfall event.  The simulated developed peak flows with 

attenuation controls measured at the extent of development, outlet of Dam 2 are 

presented in Table 2. 

Table 2 - Storm Durations and Developed Flows with Peak Flow Attenuation for the  

1:100 year ARI Rainfall Event 

Storm Duration 

(hours) 
0.5 0.75 1 1.5 2 3 6 

Peak Flow (m3/s) 5.82 5.74 6.05 6.07 6.17 5.43 4.20 

 

Table 2 shows that the modelled peak flow for the 1:100 year ARI rainfall event for the 

developed catchment, with attenuation controls and measured at the outlet of the site to 

Lake Macquarie is 6.17 m3/s for the critical storm duration of two hours.  Modelling 

indicates that the detention storage required is approximately 2800 m3.  The peak flow 

from the developed site with this storage is less than the existing peak flow of 6.21 m3/s. 

The detention storage required for peak flow attenuation is described above as 

approximately 2800 m3.  This is conservative, over estimated to define area requirements 

for the concept design of the constructed wetland.  This is equivalent to a depth of 

approximately 0.9m over the surface area of the constructed wetland after enlargement 

of Dam 2.  Commencement of storage capacity for detention is above the surcharge level 

for water quality control.   

There will be opportunity to reduce the detention storage requirement from 2800m3 by 

detailed design.  In particular, piped drainage controls for detention control of runoff 

from minor storm events will enable this peak storage level to be reduced.  Furthermore, 

there may be opportunity to consider a portion of the void space available in the 

rainwater tanks of the future dwellings.  It is a requirement that the tanks are connected 

to indoor uses such as toilet flushing and laundry uses.  This indoor connection provides a 

regular and reliable drawdown of the water stored in the tank.  As a result, there is space 

available in each tank to reduce the level of storage required for detention in the 

constructed wetland.  This will be subject to detailed design. 

The modelling completed to date is conceptual only, and has been undertaken to 

demonstrate that peak flow attenuation requirements for the proposed development can 

be met within the development layout for the major design storm up to and including the 

1:100 year ARI storm event.  The 1:100 year ARI storm event typically has the largest 

runoff storage requirements for peak flow attenuation of all storm events.  Design of the 

outlet controls will be required to evaluate the smaller storm events at the detailed 

design stage of the development, to refine the design and sizing of the constructed 

wetland to service the development.  As described above, this is also an overestimate for 

the revised, current layout. 
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6 . 2   W A T E R  Q U A L I T Y  M O D E L L I N G  

As discussed in Section 5.3, MUSIC has been used to design and size the permanent water 

quality controls for the runoff from the proposed development and demonstrate 

compliance with Council’s SMP water quality performance objectives.  A treatment train 

of water quality controls was established and evaluated for effectiveness using MUSIC 

Version 3.  In this version, Version 4, the catchments were modified to reflect the changes 

to the development layout. 

In addition to the water quality treatment for the runoff from the site post development, 

contributing runoff from external catchments of the Public School area and Kanangra 

Drive external to the site will also be treated as was previously modelled for Version 3.  

The total contributing catchment area modelled is approximately 20.84 hectares. 

The first control of the treatment train will be the rainwater tanks for each dwelling 

within the site post development.  Although the effect of these tanks has not been 

modelled, rainwater tanks reduce pollutant entrainment potential, as discussed in Section 

5.3.  The second stage will be perimeter swale drainage.  The third stage will be a gross 

pollutant trap.  Gross pollutant traps are for the capture of litter and heavy sediment.  

There are several proprietary products available that can be installed to meet the removal 

targets set in Council’s SMP.  The fourth stage of treatment is Dam 2, which will be 

reinstated as a constructed wetland.  Constructed wetlands provide effective removal of 

Total Suspended Solids, Total Nitrogen and Total Phosphorus.  A diagrammatic 

representation of the treatment train is shown in Appendix B. 

The proposed development is now a separable parcel at the upslope end of the site.  As 

such, the proposed development has been modelled to the discharge point from Dam 2, 

rather than the outlet of the site that was modelled in the Rezoning Report. 

The following key parameters, generally in accordance with Council’s WSUD DA Process 

Tools, were adopted: 

• Rainfall – Since 6min rainfall data is not available for the site or a station within 

Council’s region, Council’s guidelines recommend that 6min rainfall data be used 

from Sydney Observatory Hill over a 20 year period.  A parallel is drawn in the 

guidelines that on the basis of mean annual rainfall, the data from this station is close 

to the mean annual rainfall of 1184mm from Wyong Bowling Club.  A simulation 

period of 30 years for the period 1931-1960 was used in this model from Sydney 

Observatory Hill, on the basis of 6min rainfall data.  This period produced a mean 

annual rainfall of 1193mm which is closely equivalent to the mean annual rainfall 

from Wyong Bowling Club. 

• Soil Characteristics – ‘Lowland’ characteristics described in Council’s document were 

used in the model. 

• Road catchments were separated, in the model, from urban areas, for application of 

the different pollution generation rates.  Urban areas were modelled as 70% 

impervious and roads as 53% and 61% impervious for the access street and the bus 

route respectively.  The laneway was assumed to be 100% impervious.  Note that no 
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allowance has been made in this modelling for the effect of a 5KL rainwater tank on 

each lot, as required by Council.  Subcatchments were weighted to include the open 

space areas as pervious areas.  The school/existing residential area catchment was 

treated as 30% impervious. 

• Swale drainage treatment nodes have also been entered into the model before outlet 

to the wetland.  These swales will be shallow, taking low flows from road areas only.  

Refer to Sheets 101-103 of Appendix A. 

• Treatment node parameters for the swale, gross pollutant trap and constructed 

wetland were adopted directly from Council’s document. 

• A detention time of 73hrs was used for the constructed wetland, marginally above 

Council’s requirement of 72hrs.  A seepage rate of 2.5mm/hr was adopted from the 

geotechnical report.  This was a conservative estimate, lower than the rates 

anticipated.  It has been preferred to leave the size of the constructed wetland 

unchanged from Version 3.  This will exceed requirements for Version 4, due to the 

extent of impervious area being reduced. 

The remodelling of the nutrients from the site post development, and the inclusion of the 

external catchments for treatment train effectiveness of the water quality controls are 

shown below in Table 3. 

Table 3 – Water Quality Modelling Results from MUSIC 

Treatment Train 

Effectiveness 

Requirements  

(%) 

Pollutant Development 

No Controls 

‘A’ 

 

Development 

with Controls 

‘B’ 

 

Treatment Train 

Effectiveness 

(%) 

Council DECC 

Total Suspended 

Solids (kg/year) 

32,700 3,070 90.6 90 85 

Total Phosphorus 

(kg/year) 

59.3 15 74.7 50 65 

Total Nitrogen 

(kg/year) 

411 183 55.5 50 45 

 

The modelling results in Table 3 indicate compliance with the SMP performance 

objectives from Section 5.3.  Table 3 shows that the developed pollutant loads have been 

improved by 90.6%, 74.7% and 55.5% for TSS, TP and TN respectively with the water 

quality controls in place. 
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The outcomes of the water quality modelling for the revised development layout indicate 

that the constructed wetland sized for Version 3, with a surface area of 3000m2 and 

volume of 2200m3 exceeds requirements.  This will be accommodated at the base of the 

proposed development by extending Dam 2 to be reinstated as a constructed wetland.  All 

treatment for the proposed development is contained to the swale, GPT and Dam 2 as a 

constructed wetland, with sufficient water quality and detention controls for the 

proposed development.  Since there is significant area available for this wetland, only a 

concept sketch of the area requirements is provided.  Final detailed design of the 

constructed wetland for the configuration of the shallow water and deep water zones will 

be undertaken for the Construction Certificate.  Refer to Sheet 502 of Appendix A. 

6 . 3  S O I L  A N D  W A T E R  M A N A G E M E N T  P L A N  

Erosion and sediment control, described in a Soil and Water Management Plan is necessary 

during construction for the protection of receiving waters downstream.  Erosion and 

sediment control measures are temporary, and are required until such time that building 

and construction areas are landscaped, revegetated and sealed.  As described in the 

Rezoning report, Council generally requires sedimentation dams to be constructed for 

areas of disturbance greater than two (2) hectares.  At this site there are five (5) main 

existing dams that could be used for erosion and sediment control during construction of 

each stage. 

From the Geotechnical Investigation by RCA states that the soils are a mixture of Type F 

and Type C.  As a result, the sediment basin has been designed for settlement of Type F 

soils.  To be conservative, allowance has been made for disturbance of the overall 

development, however, the development will be constructed in a series of stages.  An 

overall sediment basin, sized in accordance with “Managing Urban Stormwater Soils and 

Construction” (Blue Book) 4th Edition, Volume 1, March 2004 produced by Landcom, would 

be approximately 3854m3.  This sediment basin quantity however would be distributed 

between the existing dams allocating approximately 770m3 per basin and to suit staging.  

Refer to Appendix C for calculation.  Refer to Sheet 601 of Appendix A. 
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Section 7.0 Additional Drainage 
Requirements 

 

7 . 1  D R A I N A G E  F L O W P A T H S  

In addition to the peak flow attenuation and water quality requirements, stormwater 

management is required to manage peak flows to be passed safely through the 

development site.  These flows will be conveyed by pathways and roads above piped 

drainage lines.  Energy dissipation will be required at the end of the swales as an inlet 

structure to the constructed wetland.  Refer to Sheet 502 of Appendix A. 

The drainage flowpaths, pipes and energy dissipation structure will be sized for the 

Construction Certificate at the detailed design stage. 

In the north west corner of the proposed development, piped drainage will be used to 

contain runoff from hardstand areas entering the PWS&RC property.  A low point in Road 1 

at this location is unavoidable, however piped drainage can be constructed for control of 

runoff collected in the low point and returned to the piped street drainage for discharge 

to the treatment system.  The piped drainage will be designed for capacity of runoff from 

the 1:5 year ARI storm event, in accordance with Council requirements.  Flows in excess 

of this capacity from larger events, will continue to discharge from the site into the gully 

within PWS & RC.  Refer to Sheet 101 of Appendix A. 

There is an existing low point in Kanangra Drive.  The low point is on a localised 

topographical saddle with only half road draining through the site during rainfall events 

adjacent to the existing entry.  As described in Section 2.1, the catchment does extend up 

to the intersection with Orana Road.  This low point has been accommodated for within 

the design.  Refer to Sheet 102 of Appendix A. 

The flowpath connection to Lake Macquarie should also be maintained.  Dam 2, to be 

reinstated as a constructed wetland for the proposed development, overflows to Dam 1.  

Overflows from Dam 1 discharge to the existing harbour.  Although Dam 1 is not required 

for water quality for the development, the existing harbour is the site discharge point and 

this is currently blocked and silted over.  The existing 1:100 year ARI peak flow from the 

site is 8.25m3/s.  This peak flow should be controlled discharge to Lake Macquarie through 

the existing outlet.  Detailed design for the reshaping of the harbour entrance to pass this 

peak flow safely should be undertaken.  This will be to prevent potential inundation of 

major storm event flows toward the existing residence and/or uncontrolled discharge 

through the PWS&RC property. Refer to Sheet 001 of Appendix A. 
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7 . 2  F I L L I N G  

Council’s minimum floor level for development is 2.7 mAHD.  The lowest existing ground 

elevation level within the proposed development area is a level of approximately 4mAHD, 

within proposed lots 95 and 113.  Minor filling is required for the road at this location.  

This existing ground elevation is well above the 1:100 year ARI peak flood level for Lake 

Macquarie of 1.38 mAHD.  Areas of regrade are described in Section 8.0.  Refer to Sheet 

102 of Appendix A. 

7 . 3  W E T L A N D  D E V E L O P M E N T  C O N T R O L  P L A N  
A R E A  

The Wetlands Development Control Plan area in the lower section of the site, as described 

previously in Section 5.4, is predominantly pasture.  In accordance with DCP No. 30, the 

defined area should be a feature for surrounding residents, and be designed to provide 

nutrient controls for the protection of Wetland Areas (7g) or SEPP 14 areas.  At this site, 

the water quality/nutrient control is for the protection of Lake Macquarie.  Dam 2, within 

the wetland development control plan area, will be reinstated as a constructed wetland.  

Dam 2 is an old farm dam, not providing any ecological function or feature or standardised 

nutrient control other than capacity.  The reinstatement will involve landscaped 

enhancement of Dam 2 to be a feature wetland, meeting Council’s requirements. The 

constructed wetland has been sized accordingly for water quality improvement prior to 

discharge to Lake Macquarie.  Refer to Refer to Sheets 001 & 502 of Appendix A. 



 

 

En
gi

ne
er

in
g 

D
es

ig
n 

fo
r 

Re
si

de
nt

ia
l 

D
ev

el
op

m
en

t 
- 

St
or

m
w

at
er

 M
an

ag
em

en
t,

 C
on

ce
pt

 C
iv

il 
D

es
ig

n 
&

 S
er

vi
ce

s 
Pr

ep
ar

ed
 b

y 
A

sq
ui

th
 &

 d
e 

W
it

t 
on

 b
eh

al
f 

of
 R

os
e 

Pr
op

er
ty

 G
ro

up
 P

ty
 L

im
it

ed
 

11
77

8 
– 

Ve
rs

io
n 

4 

21 

Section 8.0 Concept Civil Design 
The concept civil design for the proposed development has been completed to Council 

standards.  This includes the standard for road widths and grades.  The two (2) road 

reservation widths adopted within the proposed development are 22 metres wide for the 

bus route ‘loop road’ and 16.5 metres wide for the access streets.  The ‘loop road’ 

provides for turning of the school bus.  At present there is no provision for bus turning 

manoeuvres along Kanangra Drive or at the school.  The overall road reservation width is 

in accordance with Council’s standard, however, the streetscape of the carriageway, 

verge and concrete footpaving within the road reserve has been modified.  Refer to Sheet 

701 in Appendix A. 

The carriageway width proposed for the bus route will be 11 metres wide in accordance 

with Council’s standard.  The carriageway width for the access streets has been widened 

to 7.5 metres from Council’s standard of 5.5 metres.  The widened carriageways of both 

the access street and entry roads are to accommodate parking within the carriageway.  

Concrete footpaving 1.2 metres wide has been adopted for both sides of the bus route and 

one side of the access street.  Refer to Sheet 701 in Appendix A. 

The verge widths of the bus route and access streets have been modified from Council’s 

standard.  The verge of the bus route is to accommodate swale drainage at the base of 

the proposed development.  This is accommodated within a verge width of 7 metres.  The 

remaining verge width of the bus route is 4 metres.   The access streets have been further 

modified to alternate between 3 metre and 6 metre verge widths either side.  This is to 

allow for the carriageway to be variable from the centreline of the road reserve.  The 1.2 

metre wide concrete footpaving remains within the 6 metre wide verge.  Refer to Sheets 

101-103 & 701 in Appendix A. 

The maximum longitudinal grade of the bus route is along the northern boundary.  After 

preliminary grading of the road alignments, the maximum grade for the bus route is 11%.  

This is less than Council’s maximum grade of 14% for a bus route.  Road 3 contains the 

steepest section for an access street, which is 15%, in compliance with the maximum 

permissible longitudinal grade for an access street of 15%.  Refer to the longitudinal 

sections in the engineering plan set. 

It is proposed to provide upright kerb and gutter and shoulder works of half road 

construction to Kanangra Drive.  This is to provide an 11 metre wide carriageway for 

Kanangra Drive as a bus route loop.  Half road drainage from Kanangra Drive will also be 

accommodated within the proposed development. Refer to Sheets 501 & 701 in 

Appendix A. 

A laneway has been indicated for access to lots fronting Kanangra Drive.  The carriageway 

of the laneway will be 5 metres wide, one way crossfall with kerb and gutter to one side 

only.  An edge restraint will be used for the upslope edge of the carriageway side.  Refer 

to Sheet 701 in Appendix A. 
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Preliminary staging of the development has been indicated on Sheet 001 of Appendix A.  

Erosion and sediment control, water quality and peak flow attenuation can be easily 

accommodated to suit the proposed staging. 

There are areas of the site requiring regrade.  This includes the cut through the workings 

of the derelict quarry that has significantly modified the landform in this area.  Adjacent 

to the northern boundary there is a relatively steep section which has been overcome with 

tiered retaining walls, each one (1) metre high.  This is to improve driveway access to the 

lots on the southern side of the road and minimise site regrade.  Generally site regrade 

has been shown where the top of batter encroached beyond the building setback.  

Regrade has been designed with a maximum elevation of one (1) metre above the 

boundary level.  This is to accommodate future driveway access.  Refer to Sheets 101-

103 and Sheet 701 in Appendix A. 

It is unlikely that fill materials will be required to be imported to site, other than 

standard gravel materials of subbase and basecourse for road pavement construction.  The 

regrade of the derelict quarry area will produce sandstone that can be reused on site for 

filling (dams, etc) and also subgrade replacement for road construction if unsuitable 

subgrade is found during construction.  Conventionally this would be imported material for 

subgrade replacement however the development of this site will be self sufficient for this 

replacement material.  The concept civil design indicates that at this preliminary stage, 

there will be a net balance of cut to fill on site, with no import or export of material. 
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Section 9.0 Services 
Council has been contacted in relation to water and sewer servicing of the site.  

Development Servicing Plan No. 12 Water Supply and Sewerage – The Gwandalan District 

(DSP No. 12) was obtained from Council.  This document covers water and sewer servicing 

for the area. 

An existing sewer access chamber is located within the site.  DSP No. 12 has provision for 

an additional 250 lots on our site.  This is in excess of our development proposal to create 

214 lots over the site.  Correspondence with Council officers was obtained for the 

capacity of the system and to obtain work programs for upgrades.  This has assisted with 

determining staging and costs to upgrade sewer infrastructure external to the site as 

‘works in kind’ in accordance with DSP No. 12.  Refer to Sheet 702 of Appendix A. 

In accordance with DSP No. 12, lead in water reticulation will be constructed to the site 

frontage along Cams Boulevarde as ‘works in kind’.  Provision has been made within DSP 

No. 12 for the lead in mains to cover bushfire requirements along Kanangra Drive.  Refer 

to Sheets 702 of Appendix A. 

Water and sewer reticulation servicing of the development will be designed over the 

revised layout at the detailed design stage of development. 

Energy Australia has been previously contacted for electrical servicing of the 

development.  There is existing high voltage supply (11kV) at the site frontage and nearby 

adjoining existing residential development.  The standard procedure of electrical 

feasibility design by Energy Australia will be required following acceptance of the 

proposed development layout. 
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Section 10.0 Compliance Checklist 
The DGRs listed in Section 1.0 have been addressed.  From Section 6.0, the key 

considerations for the design of the stormwater management system have been addressed 

as follows: 

• conveyance of stormwater through the development of the site (Sections 6.1, 6.2 & 
7.1); 

• water quality treatment of stormwater from the development of the site.  The 
constructed wetland at the base of the site sized for Version 3 has remained 
unchanged.  This basin size slightly exceeds the minimum size required for DECC and 
Council compliance based on servicing the revised, current layout.  (Section 6.2); 

• peak flow attenuation of stormwater from the development of the site – detention 
storage has remained unchanged from the size determined for Version 3.  This is an 
overestimation of the detention storage required for the revised, current layout 
(Section 6.1); 

• conveyance of stormwater from the existing surrounds through the site (Section 2.1, 
3.0, 6.1, 6.2 & 7.2); 

• enhancement of the Wetlands Development Control Plan area (Section 7.3); 
• extent of the regional 1:100 year ARI flood level from Lake Macquarie (Section 7.2); 
• discharge of stormwater to the lake (Section 6.1, 6.2 & 7.1); and 
• Erosion and Sediment Control during construction of the development (Section 6.3). 
 

In addition to meeting Council’s requirements, the stormwater management strategy is a 

water sensitive urban design.  This is because there are key treatment train components 

targeting specific water harvesting and improvement of water quality.  The added benefit 

to the community in terms of stormwater is that the development will provide treatment 

and control for runoff from Kanangra Drive and the public school, an area of 

approximately 3.23 hectares, that is presently untreated discharge to Lake Macquarie.  

This will be a positive impact on the water quality of discharge from the site.  There is 

significant area available for the constructed wetland which will also be a wetland habitat 

area, providing water quality/nutrient control prior to discharge to Lake Macquarie. 

Concept civil design has revealed that the site can be developed within acceptable grades 

for roads and lots. 

Servicing of the development for water and sewer is available as part of proposed works 

within Council’s servicing document DSP No. 12 for the Gwandalan District.  Electrical 

reticulation is also available to the site frontage for servicing the development. 
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Appendix A – Selected Concept 
Engineering Plans 



CONCEPT CIVIL ENGINEERING DESIGN PLANS
FOR PROPOSED RESIDENTIAL SUBDIVISION

KANANGRA DRIVE, GWANDALAN
WYONG SHIRE COUNCIL

CLIENT: ROSE PROPERTY GROUP PTY. LTD.

TITLE SHEET, INDEX, LOCATION DIAGRAM & GENERAL NOTES

LONGITUDINAL SECTION - KANANGRA DRIVE

000

201

101 DDETAIL PLAN 1

D
D
D
D
D

LOCALITY PLAN
(FROM MULTIMAP)

SUBJECT SITE

D
D
D
D
D
D

LONGITUDINAL SECTION - ROAD 1 (CH.-15.19 - 314.81)211
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Appendix B – MUSIC 

Model Details 
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Appendix C – Sediment Basin 
Calculation 

 



Description Typical Value/Source
Kanangra Drive, Gwandalan

Catchment Site Area (hectares) 18.34

Type F/D Settling Zone
Runoff Coefficient, Cv 0.5 0.5
75th %, 5 day Rainfall Event 26.8 Wyong Table 6.3a, pg 6-24
Settling Zone Volume 2458 m3

Sediment Zone
Disturbed Site Area (hectares) 18.34
Rainfall Erosivity Factor, R 3000 Appendix B, Newcastle B-11
Soil Erodibility Factor, K 0.059 Appendix A, Figure A3
Slope Length Gradient Factor, LS 2.53 300m@5% Table A1, pg A-9
Erosion Control Practice Factor, P 1.3 1.3 Table A2, pg A-11
Cover Factor, C 1 1 Figure A5, pg A-12
Sediment Zone Volume 1396 m3

Total Storage required (overall)
Settling + Sediment 3854 m3
This is equivalent to 770m3 per existing dam
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