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1. Introduction

1.1 Background and Key Project Drivers
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2. Description of the Study Area

2.1 Location and Extent of the Study Area

#�	 $ �� 
� ""� �	 & � ��

 � �	 & � 	 $ � �
� ��� ?�	 � 
�& �	 $ � 8�& $ � 	 � �	 & � �� ��' � #�	 $ �� 
� ""@� �
 � � $ 
 � 0 �	 $ � 
�� �& 
/ %� � 9 ' � � � �

 � 	 �
�� 0 �$ � �� ��� ' � � 	 �� � � � �
���� 	 � � "� �' � �#�	 $ �� 
� ""��9 � � ��� � - � 
� �� 2� � � 2� �	 & � ��� � 5 � � � �� & � �� � $ 
� 0 � �� � �
� �	 & � �� 2� � �
� G ��-�
� 	 ��� � � �
���� 	 �?N4� N @�� / ��' � �/ � �
��� ��%

9 ' � � ���& / � �
� �� "� 
� �' � � � �
 � � � � �� � "� �' ��� 
� � / � 
� & � 0 ��� 
� � � 	 � � � �� & � ��$ 	 � 
� � � 
 �� �	 � 
�& � �� �' � � � � ����
� - �

�$ � � � "
#�	 $ �� 
� ""� �	 & � ��

 � �	 & � 	 $ � �
� ��%� ��� 
� �' ��� 
� � � 
 �2� E���$ � � �F � 
� "� 
�� �� � �� � � ���� 
� � 
� � / � 
� & � 0 ��� 
� � � � � 
�	 � � �	 &
��� � 
/ � �
� �� � � � � 
���	 $ � 9 �8� #�	 $ �� 
�""� � �
+ �� �	 & � "� 
� � ' � 
� � 
� � � 
- � �2� ��� 0 � 

� ��� � 
�-��� � ���� �� ?��� �' � 0 	 � �	
��$ �
 � ��:���	 ��� � � 	 & �5 ��@����"� 

� 0 ��

• 8' �	 & � 
 �' �(� 
"�8� �
� � �?� 
 �-��� �� 0 	 � 
�' �� @I

• >�� + �<�/ 
����� �
+ �?9 �8@2
• ! � $ �.�
�� 	 � -�
�?9 �8@I

• 1 �
�� 
�� � ���! � �� 
- � �? 9 �8@I
• #�	 $ �� 
� ""�<� 0 
��8
�� �?� 
�-��� @I��	 &

• 8�& $ � 	 � 3� �$ �� ��8
�� �?� 
�-��� �
 �$ � / �"�� 
& ��	 & �� � 0 
�	 $ �$ 
 � � 	 �@%

� � �� 	 ���
� "���
� ����$ � ��"� 
�
� � / � 
� & �0 ��� 
��	 "
 ���
�� ��
� �0 ' �� ' ��
� ��� �� � �� 
� � "
/ ��� �� ' � & � � 	 ��	 � �' ��� 
� � � 
 �2� �	 � 
�& �
�
� ���$ � 	 � 
�

/ ��� � �' � ��� ��' � �	 & �0 � ���� "�#�	 $ �� 
� ""����"� 

� 0 ��?
� "� 
��� ���$ �
� ��:���	 ��� � � 	 & �5 ��@�

�% #�	 $ �� 
� ""C���� ��' � 
 	 �"� 
� � ' � 
 � ��
 � ���? 9 �8@�& � 0 	 ��� �8�& $ � 	 �8
� � + 2��	 & � � 
�� �
/ ��� ' � � 
��? "�� 
& �@I
�% �� ��' �� "� �' � � 	 � 0 ��9 � � & � 0 	 � �� �8�& $ � 	 �8
� � + � � 	 � 
�& �	 $ �(�
� ��,� 
& � 	 $ �� � 
� � � �� & � & � - � 
� � � � 	 ��2�8�& $ � 	

! & �� �
+ � �� $ �
 & � 	 �2�#�	 $ �� 
� ""�9 �"� 2�,�$ ' ��� ' � � 
� �	 & �9 �8�
� �� 
- � ��� 	 �8�& $ � 	 �8
� � + I
�% �$ 
�� �
��
�
��
� ��2�� �
+ � ��$ �
& � 	 ���� ��' �� "�8�& $ � 	 ��
� 	 $ � 9 0 � � & �8� ����! & I
�% �$ 
�� �
��
�
��
� ���?� ��	 
/ �� �	 � �"�
� � @�0 � ���� "�#�	 $ �� 
� ""��� 0 �
& ��� �� �"�� �,0 / I
�% �� ��' �#�	 $ �� 
� ""�& � 0 	 ��� 0 �
& �� �' � ���
�2�8����
�	 ���	 & �#�	 $ ���� 
� � ��.� - � 
� � � � 	 ���?� � � 	 �� � �� � �0 ��� 
� 	 $ @%

2.2 Climate and Irrigation Potential

#�	 $ �� 
� ""� � 5 � � 
�� 	 � � ���� ��� �
� � �� �
� � 
�� ��� 2� 0 ��' � � � � �� � "� �' � � �	 	 ��
� 
 ��	 "�

� � � � �

� 	 $ � & �
�	 $ � �' � � 0 � �� �� ��� 	
?M =� K �� � �0 � � 	 �.� � � � � � 
��	 & �*�/ @%��9 ' � �0 � ��� � ��� � 	 �' ���
 � �>�	 ��
/ � �� �*�
� ' 2� 0 ' � 	 � M �� K � � "� �	 	 ��
� 
��	 "�


� � � �
�%� � 9 ' � �4	 - �
� 	 � � 	 ��
� 7� � �� �� ���� ��� � 	 �� "� 
� �' � � � 
� � � �� & � 
� 
� � ��� & � #�	 $ �� 
�""� �9 � � ?(,.� .� � � � � � 

�� � �@� � 	 & �� ��� & � �' ��� �' � � #�	 $ �� 
�""� �
 � �� � 5 � � 
�� 	 � � �� �� ' �$ ' � �	 	 ��
� 
 ��	 "�

� ?�-� 
�$ � � ��=�� � � �/ 
2� 0 ��' � �	
�-� 
�$ � �� "��
� �	 & �����
��	 �& �/ ��� � 
�/ � �
@%��! � � � 	 �� 9 0 � � & ��' �
� �8� �	 � �
�
��	 "�

� 
 � � � 
& �� �	 & �� ��� � �	 	 ��
� 
��	 "�


����� � ������� �� � �/ 
��	 ��' � �#�	 $ �� 
�""�� � ����
�
� $ � � 	 %

#�	 $ �� 
� ""� � 5 � � 
�� 	 � � �� ' �$ ' � � -�� � 
 ���� 	 � ?M ���� � � � �/ 
� � ��� & � � 	 � <�
� ��� � "� *� �� � 
 � 
� $ / � �
��� 	 - �

� � ������ 	 @%
��$ �
 � ��:�� �

���
��� �� �' � � �/ � �� �
� � � 	 �' 
/ � 
��	 "�

� �	 & � � -�� � 
���� 	 � � 
� "�
� � ?�	 � � � �� � 	 �' @� �' 
 � �$ ' � ��� �' � � / � �
���
0 � 

� ��� �

�$ ���� 	 � & � � �	 & � ?& � � �' � � 	 � � � �� � 	 �' @� "� 
� 0 �
� � �� ��� 	 � $ 
 ���� �� � ��� & � � 	 � � � �� 	 ���
� � � 	 �' 
/
� -�� � �
�	 �� �
���� 	 �?� 
 � � � "�� �� 
� � %=@�� � 	 ���� ""� � ��- � �� � 	 �' 
/ �
��	 "�

�? 
� �$ ' 
/ �=� K �� "��� ���
�
 ��	 "�

�"� 
�$ 
���@%



���������	��
��
���
� �
� � ������� ��� ������� ��	������ ��
�
��� ��� �� �� 


��� � ���

������� ��	 �
 � �$ � �� �� 
�
��� � �
� 
� �� � ��� �� � � 
� ����� � ����  �
�! � "�−���	 �
�! � � � 
��#�	 $ �� 
�""������ 
�
%& � �

# �� �	��-@��� � �
� � ���� 
��) $ � � �	� ���
�� 	��������	�� �
� � ������� 	�� �9 �� ���
�� � ��,		�� � ���
�� �� � 
��A� � B� �
��C

Rainfall-Evaporation Balance Kingscliff

-50

0

50

100

150

200

250

300

JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN

Month

m
m

/m
on

th

Rainfall

Effective Rainfall

Evaporation

Potential  Evapotranspiration
Irrigation Depth

.� � �	 & � "� 
�� 

� $ ���� 	 �0 ��� 
���� � � - �� ��
/ � & � � � 	 & � 	 �� � 	 � �� � �	 �� � "� 
��	 "�

� �	 & � � -�� � 
 ���� 	 � �' 
� �$ ' � ��� �' � � / � �
%
<��� & �� 	 �� � �� 	 ���
�� -�� � �
 �	 �� �
���� 	 �� � 	 ���� ""� � ��- � �
��	 "�

� ��� � � 
���$ �
� � �:�� �� � - � 2� �' � 
� � ����� 
 � 
���- � 
/ � 
� 0
�

�$ ���� 	 � & � � �	 & � � "� �� � ��� �� *3�,��) 
� ?� � � � �
� & � 0 ��' � ' � $ ' � & � � �	 & � "�
�' � 
� �	 
�	 & @2� � �
��� �
�

/ � �	 � �' � � & 
� � 

� � 	 �' �� � � �0 � � 	 � ��$ ������ � �� � � � 
� �' 
� �$ ' � �� � .� � � � � � 
�>�	 ��
/ %� 9 ' � � 47�� "� 
� �' � � � 
� � � �� & � 
� 
� � ��� &
#�	 $ �� 
� ""�� 9 � � ?(,.�.� � � � � � 
� �� � �@� � 	 & �� ��� & � �
 
�$ ���� 	 � & � � �	 & � � "� �� � �� � ��*3�,��) 
� "� 
� � �
+ � �	 & � $ �
 & � 	 �2
�	 & � �%��*3�,��) 
�"� 
���$ �
�� �	 � %����� � �+ �& ��
/ ��

�$ ���� 	 �
 ��� �� "���� � �& �/ �?� 
��� �+ 3�,��& �/ @� ' ��� � � � 	 � ����� � &
�	 ��' ���
� � � 
 ��� ��� & �� 	 �.� � � � � � 
�>�	 ��
/ �� � �� 	 ���
�� -�� � �
�	 �� �
���� 	 ����� � 
���$ �
 � ��:�%

1 ��� 
���� ����#�	 $ �� 
� ""C��� �
+ ���	 & �
� � � 
- � ��0 ������� ��� & �� / �
� - �� 0 �� "�9 �8C�� � � ��� 
� � � � �� 
� 
� � � 
& �� "� 
� 
 � � � 	 �
/ � �
�� B � �� � � 9 �� 
� � �:�%� � 9 ' ��� � 
 � - �& � & � �� � � � � ����� "� 
� & � �� 
� � 	 � 	 $ � �	 	 ��
� �

�$ ���� 	 � 
��� �� "� 
� & � ��$ 	 � � "� �' �

� � / � 
� & �0 ��� 
�� 

� $ ���� 	 ��� ' � � � %��9 ' � � � 5 ���� 	 $ � � 

� $ ���� 	 � 
��� �� "� 
�#�	 $ �� 
� ""C�� � �
+ ��
� � � 
- � �� $ �- � 	 � �	 � 9 �� 
� � �:�
�
� � G ���� � ' �$ ' 2� � ��� �' ��� � �/ � � � � & �� � �� � 
� � � 	 �� / � �
�� � � �	 $ � & 
� � 
� �' �	 �����
2��	 & � �' � 
� � � � � 	 $ � � �' � 
� ��� �� � "� �' �
� � ��� 
� �0 ��� 
�?�� � 
 ���� �- �
�� 	 ��� � 	 ��� � �2�� �� @�����' � �-�
�� ���� �
+ ���	 & �
� �� 
- � �%

��  ���-@��) * �� ��
� �� ���  ����� ��	�D � ��� ��� �
� � ������� � 	0 � �� 
��� �� �	$ �� �A/ � � ����
���
�& ���	�� �� ��
� � C

) * �� ��
� �� 	�� �,		�� � ��� � 

�� ��D � ��E � 

�� ��D � ��� �	�� 	�� ��		�� � ���� � 	0 B� �� �	$ �
' � & ( BF 	 & ( B' � BF 	 �� � B� 	

1 �
�� 
�� � ��� =%� ��%� �%� ���

! � $ �.�
�� 	 �%� ;%� =%� =��
>�� + �<�/ 
����?� �� 	 �� ��
� ��@ � %�� �%� �%� ���
G ��������  �$ ����  ��� O 1 ��� 
���� �0 � �
& ��	 � 
�& � ��� � � ��� �
� ���� � 	 ���� �����$ � �?
� 0 ��	 �� 
� � � 
��� 	 ��� ��

�$ ���� 	 ���� @%

<��� & �� 	 ��' � �� 
�� ���� � � � 	 & � ��� 	 �2� ��� ����	 ��� �� ��� & � �' ��� �' � � 
� 	 $ � �� 
 � � ������	 �� 
� � �

 �$ ���� 	 � & � � �	 & � � � �
& � 
 �	 $ �
"
� � ����� ���*3�,��) 
� � ��� & � � 	 � � 
�	 �� 	 � � & �� � 	 
/ %� � 9 ' � � 
� 0 � 
� �

� $ ���� 	 � & � � �	 & � 
 ��� ���
 � � � � 
 � � �� � 
 � � 
���� � "� 

�' � � ��	 & / � � � ����
�"� 
� � ' � 
 � � �
 � ����	 & � � �	 � � $ 
� 0 �	 $ � �
 � ��2� 0 ' �
��� �' � � ' �$ ' � 
� & � � �	 & � -�
�� �� � �/ � � � � 	 � � & � &
"�
 �' � 
� � 	 
�	 & � ? � �
+ � �� $ �
 & � 	 �2� �
 � � � � 
�	 ����� 	 �2� � �� @%� �,� 0 � - � 
2�0 ��' � �' � � ' � $ ' 
/ � � � 
� � �� 
� � ��	 & / � �� �
���� 
� ��
�' � ����& / ��
� ���	 & �� 5 � � � �� & ��� � � �$ � �
� ��� �2��
 
�$ ���� 	 �& � � �	 & �� �/ �	 � � & ��� �� � � ��� ' �$ ' � ����:��*3�,��) 
%�� 9 ' ��
���� � 
� �� � 	 ��� �� 	 �� 0 ��' � � 5 ����	 $ � �

� $ ���� 	 � 0 ��� 
� ��� � � 	 �#�	 $ �� 
� ""C�� � �
+ ��
 � �� 
- � ���	 & � � 
 � - �� ��� 
� � / � 
� & � 0 ��� 

�

�$ ���� 	 ��	 - � ���$ ���� 	 ��� / �9 �8�?� $ %��;;��� 
 � � � ��
� "� 
�����
 "�"�
� ���� �' � �� 5 ����	 $ �#�	 $ �� 
� ""��9 � @%



���������	��
��
���
� �
� � ������� ��� ������� ��	������ ��
�
��� ��� �� �� 


��� � ���

������� ��	 �
 � �$ � �� �� 
�
��� � �
� 
� �� � ��� �� � � 
� ����� � ����  �
�! � "�−���	 �
�! � � � 
��#�	 $ �� 
�""������ 
�
%& � �

2.3 Land and Soil Capability

9 � � � $ 
 �� ' / �� "��' � � 9 0 � � & �! �- � 
��
� � & � 
��	 � �	 & �#�	 $ �� 
� ""� ' �	 �� 

�	 & � ���� �� ��� � � � �
/ � "
����	 & � 
� 0 � 
/ �	 $ 2� �	 � 
�& �	 $
�' � �
�	 & �� "� �' � � � 5 ����	 $ � �	 & � � 
 � � � �� & �� 9 � %� � 9 ' � � "
� � & � 
��	 � ��� � 	 
/ � �� � ��� �:�� � � �� � - � � �� �� 
� - � 
2� �	 & � �' � � 
�	 &

��� ���
�$ ' �
/ ��� � �' � � � ���� �� 0 �
 & � �' � � "� 
 � �' � 
� � �
� ��� ?�� � �� � �:�� � � ' �$ ' � ���� � ���� & � 0 ��' � & �	 � � "� 
� ���� 	 �@� �
� 	 $
*�
�	 � � � �
�& � %� � 9 ' � � ' � 	 �� 

�	 & � �� �
�� �
� � � 
� & � � � 	 �	 �
/ � �	 �� 
 � � & & � & � � ����
 �	 � � ��	 & �� �	 & � ��
�/ :��	 & �� ?� 
�� 

�� �� � & 2��0 �� � 2��

�- ��
��	 & �0 �	 & � 
� 0 	 �& � � � ����@%��9 ' � � "� 
 � �' � 
� � & �	 � � �
� ��� � � 	 ���	 � "�	 � � �� � � � �
� � � 0 �	 & � 
� 0 	
��	 & �%���

��� �
���
 � �' � $ ' 
/ �� � 
� � �� 
� %

9 ' � �0 ��� 
��� 
� � � 	 
/ � �� � ��� � % �:�%�� � � � � 
� 0 � 	 ���
�
� ��
 "�� � � ��� � � �' � �' � � � 5 ���� 	 $ � �	 & � � 
� � � � � & ��9 � � ���� �%� � 9 ' �
�	 � � 	 "�	 � & � $ 
� �	 & 0 ��� 
� G ��
��/ � ��� � 
�� + ��' � �� � ��
�	 � � ? � 
� � �
 �� �
� � � 	 & �� ��- ��/ � �:�� � & ��� � 2� � 
� �� � � :��� � � � $ �

9 .�@%��(
� �	 & 0 ��� 
�� "��' �����
�	 � �/ �' ���
�� � �� & �� � 	 � "�� ��
���� �2�0 ��' �� 	 
/ � � � �� 	 ���
���� � � � �	 $ � ��� � + 0 ��� 
� & 
� 	 + �	 $
?�� %�"� 
��' � � � @2��	 & ���� � � 
 ��� "�
� � �
�� � � �/ ��� � ��?�� %� "
� � �$ 
 � �	 & 0 ��� 
�& ��� ' �
$ � � �� � �' � � � � ���
�	 � � � � � �/ ��� � �� � "
9 0 � � & �! �- � 
@%��,�$ ' �0 ��� 
��� 
� ��� 
 � �� 	 ���� � � �
 ��+ ��"� 
��

� $ ���� 	 2��	 & � 
$ 
 � �	 & �� �� 
 �$ � ��	 & �� � � � �� � 	 � �
�� �� � 	 %

�� �& ���
� ' ��� ��� �
���
� � � 
� � � 	 ���� 
 � ����' � �0 ' � 
� �� "��' � ����$ � � �����& / ��
� �%�� 9 ' � 
� "� 
� ��	 / �� 5 � �-���� 	 �0 � 
+ �� ?�� %
"� 
� � �� � � �
� 	 � ' � �2� � �� � � ��� � �2� & �� �2� � �� @� 0 �

� 
� G ��
� � �� �& � ��
� ' ��� � � �	 �$ � � � 	 �� � � ���
� �� "� 
� � 
� �� � �� � 	 � � "
��� � 
��	 & �� � 	 � 
� �� � "� ���	 $ ���	 & ���
�� ��
 � �%� � 9 ' � � �� �
�� ��� �' � � � 
 � � � �� & � ���� � "� 
� �' � � 
 � 
� � ��� & �#�	 $ �� 
� ""�� 9 � � ' �-�
� � � 	 � � 
 � - �� ��
/ � ���� ��� & � ?8� ""� / 2� �� � �@� ��� � � � 	 $ � � � 
& 
/ � �� � � � & � 
��� 
/ � �$ $ 
� ���- � � �� � ��� � 
2� �	 & � � � & � 
��� 
/
�$ $ 
� ���- � ��� �� � 	 � 
 � �� %��9 ' �������
�� � � 5 � � � �� & � �� �� � ��' � �� ��� ��
� 	 $ ��	 / �"���
� �
 � � / � 
� & �0 ��� 
�� �� � ��
�$ 	 � � 	 �%

9 � � �' � ��� ��' �� "� �' � � � 
�$ � 	 �
�#�	 $ �� 
� ""� �� 0 	 �' �� � ��� �' � � E8�& $ � 	 � � 
��� ��F 2� 0 ' �� ' � ����� 
� 
�� � � ���
�� "
� 0 2� � � 	 ���	 � 	 $
' �$ ' 
/ �"� 
 ��
� 2�� 
� & �� ��- � �
� & ��� �
��� �

 � 	 �
/ ���� & � � 5 �� 	 ��- � 
/ �� / �� �
+ � �� $ �
& � 	 ���
� 	 $ �8�& $ � 	 � ! & %� � 9 ' � � � 
��� ��

��� ���� ��	 � � 
� -���� 	 �� "� �� � �� ��� �� %��9 ' ���� 
��� ��2��� $ � �' � 
�0 ��' �8�& $ � 	 �8+ �"� 
� ��	 ���
�
�� � ��' � 
 	 � � � �	 & �
 �� �� ��
���$ � ���� "��' ���� � 	 � � � ��& � ��$ 	 ����& / %

9 ' � 
 � ��
 � �	 �� � 
 � ���� � �� 	 ���
� ���� �� ? 9 �8��	 & � � 
 �-��� � � ���� � � 
� @� �' ��� � � �
& � � � � ��� � 
� � & � 0 ��' � 
 � � / � 
� & � 0 ��� 
� � 	
#�	 $ �� 
� ""� �	 & �� 	 - �
� 	 �%��,� 0 � - � 
2��� � � �� "��' � � � �� ���� � � 
��� �/ �	 � ��� � �- ��� 
� �& �� ��� �-�
�� ���
 � ��� 	 ���	 � 
�& �	 $ �
• 
� 0 ��

�$ ���� 	 �0 ��� 
�& � � �	 & ���	 ��' ���� � & � 
 ��� 
/ �' �$ ' �
 ��	 "�

�
 � $ � � 	 I

• �	 ������ 
� ��� �
��? � $ %�' � $ ' 
/ �� � 
� � �� 
� ���	 & / ��� �
�@2�' �$ ' �0 ��� 
 ��� 
� �2���
�	 � �/ ��	 & �0 ��� 

� $ $ �	 $ �
��+ �I

• �& -� 
�� ��� � �� ��� 	 �
� � �
� 	 ���- � �- � $ � ����� 	 �?� $ %� "� 
 � �' � 
 � ��
� ��@I
• � 5 � � ���- � �
� � / � 
� & �0 ��� 
� � �� � 
� 	 � �& �� ��	 � � �I

• ' �$ ' �� �� ���
�� � � ���	 & �' � $ ' �� � � 
���	 $ �� � � ��� � 
��	 ���� "�
 � � / � 
� & �0 ��� 
���� � 
�� & �?�� %�L �*3�) 
���� � 
�� & @I
• 
�� + �� "� 0 �

� 	 $ 	 � ��� � "� � 
�-��� � � ���� � � 
�� �� � � �/ � "� 
� 	 � 0 � 
� � / � 
� & � 0 ��� 
� �	 "
 ���
�� ��
� � �	 & � �
�� � � � � �� ?�� %� "�



� � ���
 � � � - � 
/ @�� "���� � 
/ �	 $ � �' � �
 � � / � 
� & �0 ��� 
��� ��' � �� 
� � � 
 �/ %

9 ' � 
 � ����� � �� 	 ���
� "� 
� � 5 �� 	 & � 	 $ � 
 � � / � 
� & � 0 ��� 
� ��� � 
/ � � � / � 	 & ����$ � � �� �� � �' � � � 5 �� 	 ��- � ��
 � ��� � "� � 
� ' �
& ���	 &
� �
+ � ��$ �
 & � 	 �� � 	 � �' � �8�& $ � 	 � � 
��� ��2���� 0 � 

� ��� �� � �' � � �� ��' � � "�8�& $ � 	 %� � 7	 � �' � � 
� 	 $ � 
� �� 
� 2� �' � 
 � � � �/ � � �
� � � � 
 ��	 ���� �� "� 
� � 5 �� 	 & � 	 $ � 
� � / � 
� & � 0 ��� 
� ��� � 
/ � � �� � 
� 	 � �� � - � 	 � "�
 �' � 
� �� ��' � �� � �� �
��� � �	 & � 
 � ��& � 	 ���

& � - � 
� � � � 	 ��� �	 � �� ��' � #�	 $ �� 
� ""� ' �	 �� 

�	 & � �	 & � � � ����
� �
� ��� �	 � 
�& �	 $ � �' � � ��
�� �	 & � 8����
�	 �� �� ���& �
& � - � 
� � � � 	 ����	 & �#�	 $ ���� 
 � ��� � �
+ 0 �/ � & � - � 
� � � � 	 �� "�
 �' � 
� � 	 
�	 & %� � 9 ' � � � � � 
 � �� � � ��- � � 
�
 $ � 
� "���
 � � ���$ � �
�
� ��� � �
�� �
/ ��' � 0 	 ��	 ���$ �
� ��:�� ? �	 ��� � � 	 & �5 ��@� "� 
� �

���
���- � � � �
� � �� �� "� 
� 9 �8C�� � � 	 ��& � 
���� 	 � � "� � � ���� 
�
�� ��J � 	 $ �� "����$ � ���
� � / � 
� & �0 ��� 
���� � 
/ ��	 "
 ���
�� ��
� � �� �� 
� - �& � �
 � �� 
- � �� �� �� ��/ �"� 
�"���
 � ����$ � �%

� � �� ��' ����' � �� � 	 � � � ��& � ��$ 	 � � "�� �� � 
�	 � ���	 & �� �� � �	 $ � 
 � G ��
 � � � 	 ��� "� 
� "���
 � � ���$ � ���
� � � � / � 	 & � �' � � �� � � � � � "
�' ������$ � � ��8� 	 � � � ��.� ��$ 	 ����& / %� �.� ��$ 	 � � "� "���
� � � ��$ � �� � �	 � � � � � -�
���� & � �	 � ��� �� G �� 	 �� � � 	 � � � �� & � ��$ 	
���& �� �� "� 

� 0 �	 $ �� � 	 ��& � 
 ���� 	 � � "����$ � ���� � ��� 	 ���	 & �� ��� � � � �%



���������	��
��
���
� �
� � ������� ��� ������� ��	������ ��
�
��� ��� �� �� 


��� � ���

������� ��	 �
 � �$ � �� �� 
�
��� � �
� 
� �� � ��� �� � � 
� ����� � ����  �
�! � "�−���	 �
�! � � � 
��#�	 $ �� 
�""������ 
�
%& � �

3. Background Information Review

3.1 Information Sources
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3.2 Tweed Shire Council
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3.3 EIS for the Kingscliff Treatment Plant Relocation
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3.4 Kingscliff WWPP Concept Design
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3.5 Chinderah Golf Course
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4. Proposed Recycled Water Customers

4.1 Staging

4.1.1 Stage 1
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4.2 Description of Stage 1 Recycled Water Irrigation Sites

<
�� "� & ��� ����� 	 � � "� � �� ' ����$ � � �� �

� $ ���� 	 � ���� � ��� $ �- � 	 � � 	 � �' � � ��� �� � ��� 	 �� �� � "� 

� 0 2� 0 ��' � ! � � / � 
� & � 1 ��� 
� ����
��� � �
/ ��' � � ���"� 
�� �� ' �� � �� 	 ���
��

� $ ���� 	 ����� �$ �- � 	 ��	 ��� � � 	 & �5 �8%

4.2.1 Jack Bayliss Park

>�� + �<�/ 
����� �
+ � ?E ><� F2� � �	 �$ � & � � / � 9 �8@� �	 & � 
 �	 �� 	 � 
 �' � �� � �� ��' � "
� � � #�	 $ �� 
� ""� � � 
�' � ,� 
�& �/ � � �
+ � ��
#�	 $ �� 
� ""�,� 
�& �/ �� �
+ ��	 ��' � ��� ��' ��
� 	 $ �#�	 $ �� 
� ""C�� "� 
� � ' � 
 � � � - � 
� �� & �� ��	 � � � � "� �� � ����%�� + � %� � 9 ' � � � � �� 	 ���

�
� ��"� 
��

 �$ ���� 	 ���� �' � �"
���$ 
���� & ��	 & � � �
 �
/ ��
� � & � �
� ���� � ����� :�� � � � 0 �& � � � � �0 � � 	 �*�
�	 � � � �
�& � � �	 & � �' �
	 �

 � 0 �� �	 & �� "�	 ���- � ��� 
�� ��	 & ���	 & �& �	 � �� �' ���� � � �
��� �� �' � �� �
+ �"
 � � � �' � � � � �� ' %

9 ' � �� �
+ �' �����	 �� � � 
�� "��� ��- � �� �� 
�� ���� ���	 � 
�& �	 $ �<<P �� �� 	 �� ��
� ��2���� 
� �2��� �
� �� � 
� � + �2� � � & � � �
 ��	 �� �� / � 
�
� ��' �2�� � � 	 �� � �� � �
�0 	 ���
� ��2�� �� %�� 9 ' � 
� ��� �0 � ��� �

��
� ���?��� � �� ��� �� ' @� �
� �	 & � �' � � �0 � �<<P �� �� 	 �� � �
 � ��
� �

� 	 �
/ ��

�$ ��� & �"
� � � � � ��� 
� � 0 ��� 
� � ��	 �� ?- ��� ����	 
� ������ � 
� � � � :�� � �� 
� 	 + 
� 
�@%�(�- � 	 � �' ��� � �� 
�� � �� � � ��� ��
�' � �"� 
� � ' � 
� �����	 
� � �
�� �� & ��	 & �� � �
& � � � � �
�����	 / ���� � �� "��' � � & �/ �� 
�	 �$ ' �� ?� �
 ��� �
�

/ � & �
�	 $ � ' � 
� & �/ � � � 
� � & �@2
�	 / �"���
 � �
� � / � 
� & �0 ��� 
� �

 �$ ���� 	 � � ' � �
& � � � � - ��� ��� �� �
� ?�	 :
�	 � @� & 
�� � � 
�� ?M ��� :�� � � � � � � � 
� 0 � $ 
� �	 & @%� � 9 ' �
� 5 ����	 $ �<<P �� �� 	 �� ��
 � ���' �-� �� - � 	 �' �$ ' � 
� � �� 
�� ���� ��	 & ��' � 
 � "� 
 � ��' � �
& � � � 	 ��	 �� � �� � � � � �

 �$ ��� & � ���	 $ � � � � :
�� ���
 "�� � ��� 
�/ �����	 $ ��' � � � � ��� 
� �0 ��� 
�� ��	 �%

���*1 ,C������ �- ����2���� ���	 ��- � �	 ���- � �� ��' � � � 

 �& � 
�� 0 � 
� � � � �� 
- � & � ��� ><� � � � �' � � �
�

� 
� �	 & � � � 
 � � 	 & �� �
�
� ��
*�
�	 � � � �
�& � %� 9 ' � � 	 ���- � � - � $ � ����� 	 � � � �� 
- � & � � � 	 ��� �� & � � "� ��� 
��� & � � ���
 � � �
 � � �� ?��$ � �
� � �2� <�	 + ���2
� �� � 
 � �
+ 2� ��:�
� � 2� � �	 & �	 ��2� 0 ���
� 2�8����
�	 �2�,�+ � �2� 
�� � � 
� �
� � �2� � �� @� �	 � �' � � �� ��' � � "� �' � � � �
+ 2� � � � � � �	 $
� � 
� � & � 	 �� 
/ ��� �� � & ��� 0 �
 & ���' � �	 � 
 �' �? � � � �
/ �� �	 & �	 ����	 & �<�	 + ���@%

*�� ' � � "� �' � � & �	 � � - � $ � ����� 	 � �	 & � �� � 
��� & � �
� � �� � 	 � ><� � ��� & � $ 
 �& � & 2� �
�� � 
� & 2� 0 � � & :� 	 "� � �� & � �	 & � �	 � -�
/ �	 $
���$ � ��� "�& � � � �� + %��,� 0 � - � 
��' � 
 � ��
 � �� �	 �
 � �
� � 	 �	 �� �
 � � �� �' ��� �
� � 0 � 
 �' � � � 	 �� 
- �	 $ � �	 & � �' � �
& � � � � �-� �& � &
"� 
� �	 / � 
� � / � 
� & � 0 ��� 
� �
 
�$ ���� 	 � & � - � 
� � � � 	 �%� � 9 ' � 
 � � ����
�� � �� 
� 0 � � "� ��

� � � 
 "� 
+ � � �	 � ���
� 	 $ �*�
�	 � � � �
�& � 2
0 ' �� ' � �
� � ' �$ ' 
/ � 
� � � $ 	 ���� 
� � �	 & � ' ���� 
�� � "� ���
 � �� � "� �' � �#�	 $ �� 
� ""� "� 
 � �' � 
� 2� �	 & � �' � 
� "� 
� � �� � � 
��	 �� �� � �' �

� � �
�� � � � �	 ��/ %��.����
� �	 � � �� "� �' � �� �� � 	 � ���' � �
& ��
� � �� � � �-� �& � & %



���������	��
��
���
� �
� � ������� ��� ������� ��	������ ��
�
��� ��� �� �� 


��� � ���

������� ��	 �
 � �$ � ��� �� 
�
��� � �
� 
� �� � ��� �� � � 
� ����� � ����  �
�! � "�−���	 �
�! � � � 
��#�	 $ �� 
�""������ 
�
%& � �

9 ' � � 9 0 � � & �8� ���
�	 � � *�	 �$ � � � 	 �� � 
�	 � ?*�/ � �� � �@� �	 & �� ��� �� �� 	 �

 � 0 � - � $ � ���� & � ��
 �� � �
� 	 $ � �' � � #�	 $ �� 
� ""
"� 
 � �' � 
 � � ��� ><� � ��� ' �- �	 $ � �� - � $ � ����� 	 � � �	 �$ � � � 	 �� 
���	 $ � � "�� E �� �� � �� ��$ 	 � "�� �	 �� 	 ���- � � �� � � �� �F %� � ><�
�' � 
� "� 
� � � � 	 ���	 �� �� � � 
 ��	 �� 
� � 	 �	 ��� � "� �' � � � 5 �� 	 � �- � � � � ����
� & �	 � � - � $ � ����� 	 � �' ��� 0 ��� � 	 � � � �

� �
� 	 $ � �' �
"� 
 � �' � 
 � � �
 � �%� � ! � � / � 
� & � 0 ��� 
� ��� � � 	 � �' � � #�	 $ �� 
� ""� "� 
� �' � 
 � � 0 �

� 
� G ��
� � � �
� "�
� �

� $ ���� 	 � & � ��$ 	 2� 
� 0
0 ��� 
� 	 $ �
 ��� �2��	 & �
�/ � ��� �� � � 
 � - �& � � �& � G ���� � � � �� �� + �� �� � �-� �& � ��$ 	 � "�� �	 �� 	 ���- � � & �	 � � - � $ � ����� 	 � ��� 0 � 

� ��
�' � �� � 
"� 
+ �� �	 � ��� 
�	 �� & ��
� 	 $ �*�
�	 � �� �
�& � %

��� �� �
� �
 
�$ ���� 	 � ��� �& � �

/ � ����� & � "� 
� �' � � ><� � "� 
� � ' � 
 � 2� � � � ���� � �' � � "
� 5 �� 
� � � � 
/ :�

� $ ���� 	 � 
� 	 � ���	 & � & 
�� � � 
�
� �	 � � � � 
� �& �
/ � � 
�� � & � �	 & � � � 	 �� �� � �-� �& � � � � ��� 
� �%� 9 ' ��� �	 � 
�& � �� �-� �& �	 $ � �� � � 
 ��	 �� 	 ���- � � - � $ � ����� 	 � �	 &
��� 
��� & ��
� � ��� 	 �
�0 	 ���
� ��2����0 � 

�����' � �<<P �� �� 	 �� � �
� ��� �	 & � � �' � 
� � 5 ����	 $ � � �
+ � �	 "
 ���
�� ��
 � � �� � � 
 � - � 	 �
� 5 � � ��
� � � "� � �
+ � ��� 
�� �� � 
 � � / � 
� & � 0 ��� 
%� ���� �� �
� �

� $ ���� 	 � ����
� � � � � 
 � � � ""�� �� 	 �� �' �	 � ��
 "�� � � �� 
�/ � �

�$ ���� 	
?0 ' �� ' � ' �����$ 	 � "�� �	 �� � ���� 	 $ � 
� ��� �@� �	 & � 0 ��� 
� 	 $ � 
 ��� �� � �	 � � � � �� � �
��� 
/ � � � 	 �
� 

� & � �� � � 	 ��
� � � 
� �� � �� � 	 � � "
	 ���- � �- � $ � ����� 	 � �	 & �$ 
 � �	 & 0 ��� 
�"
� � � � � ���� 
� �
 � � / � 
� & �0 ��� 
�� � � � �$ � �
� �� ' � 	 $ %

9 ' � �� � �� 	 ���
��
 � �� "� 
� �

� $ ���� 	 � � 5 � �	 ��� 	 � "� 
� 
� � / � 
� & � 0 ��� 
� ��� � ��� 
�� � �� & � �� � �' � � 	 �

 � 0 � ��
�� � � "� 
�0 	 �2� 0 ' �� '

�	 $ � �� 	 �0 �& �' ��� �B ��� �� %��,� 0 � - � 
2��� �� 
� �� � �� �' � �	 ���- � �& �	 � �- � $ � ����� 	 ��	 & �<<P �� �� 	 �� � �
� ������� �� �� + � � "� ��

� ������ � ������$ $ � � �� & %��9 ' ���0 �

�"�
 �' � 
�
�� ��� �' � ��-��
�� 
� ��
 
�$ ���� 	 ��
 � �� �� ��� � ������� � B ��� �� �0 �& � �� �
�� %

�� 
� �' � � � �
 � � �� �� � "� � ���� ���	 $ � �� ��
� �
 
�$ ���� 	 � �
 � �� �	 & � �� � & � 
� 	 � ��� � + � / � "� ���
� �� �
� 	 $ � �' � � ><� � "� 
� �' � 
 �

� �� 
- � 2��' � �� � � 	 ��� �� � �
�0 	 ��
 � ���' �-� �� � � 	 �& �- �& � & � �	 �� � ��5 � �� � ��� 	 �� "
 � � ��� ��' � �� � � � 
�' � ?� � � � 9 �� 
� � �:����
0 � 

� ��� ��$ �
 � � �:�� �	 � �� � � 	 & �5 � �@%� 9 ' � � � � ��� ��� & � 0 ��� 
� & � � �	 & �� "� 
� ><� � �
� � �' � 0 	 � �	 � 9 �� 
� � �:�� "� 
� �	
����� � & � �

 �$ ���� 	 � 
 ��� � � "� �� � � � & �/ � ?� 
� �� � + 3�,��& �/ @� "� 
� ' � �� & 
/ � & �/ �%� � � 
� & �� �� & � & � � �	 & �� �
� � � 
� ��� �

/
& � � � 	 & � 	 ��� 	 � �' �������� � & � & ��
/ � �

�$ ���� 	 � 
 ��� � �	 & � �� ��
��
 � �� �

 �$ ��� & � � 	 � �' ��� & �/ %� �� � �+ � & � � �	 & � ?�%�� 3��� � 


��
 � ���� � � 	 & @�"� 
�><� ����& � � � 	 & � 	 ��� 	 � �' � ������ � & � ��� � ��� "�0 ��� 
 �	 $ 2�0 ' �� ' ��
� ��
� � ��' � 0 	 ��	 � 9 �� 
� ��:�%

<��� & � � 	 � 
� - �� 0 � � "� �� 
��
� � ' � �� $ 
�� ' �2� ���� � - ������ �� � � �� � � �' � � �
 � �2� �	 & � � 
� - �& �	 $ � �' � � �� � - � � � � 	 ��� 	 � &
�� �� �� + �2� �� ��
��-��
�� 
� � � 

� $ ���� 	 � �
 � �� "� 
� 
� � / � 
� & � 0 ��� 
� ��� � ��� ><� � ��� 
� �$ ' 
/ � � ���� ��� & � �� � � � � � � �0 � � 	 � �%�
�	 & ���,��?����� � & ��%��,�@%�� � �� � �' ��� �' � ��� 
��
�� ' � �� $ 
�� ' ��� 
 � - �& � & � � / �9 �8�0 � 
� �� "� 
� 0 � 
� �� 
���� 	 � �	 & � �' � 
�
' ���� � � 	 � 	 � �� �' � 
� & � ���
� & ���
- � / �� "�><� �"� 
� �' � 
� %�� 9 ' � � � 	 ��
 � � "� 
 � �' � 
� � 
 � �� 
- � � �' � �
& � � � � ��� �� � �� �� � �� & � ���

"� ���
 � ��	 & �- � $ � ����� 	 ���
- � / �� 
�� 
� �� ��	 / �& � ���
� & �& � ��$ 	 � � "� �' � � 
� � / � 
� & � 0 ��� 
� �� ' � � � � �	 & � �	 / � 	 � 0 � �

�$ ���� 	
& � - � 
� � � � 	 �� ���><� %��9 ' ����' � �
& �� � � �	 & � 
 ��+ � 	 � �� ��� � �
��� 
/ �& � �� 
� � 	 � � �� ��
�� �
+ ��
� �2� 
� � ���� 	 � � "� 	 ���
�
��	 &
� �	 � �& � � "� ���
� �� �� � � � � �-� �& � & 2� �-��
�� 
� � � � � 	 � �� �� � � �
 � ��� "� 
� 
 � � / � 
� & � 0 ��� 
� �

� $ ���� 	 � �	 & � �' � � 
� G ��
� &
�� �� �� + �%

4.2.2 Reg Dalton Oval

! � $ �.�
�� 	 �! � �� 
- � �?� �	 �$ � & �� / �9 �8@�' ������ 
�� + � �� � -�
�?0 ��' �����
 "�� � �� ' @��	 & � ' � � + � / � � ��� ' 2� 0 ��' � �� ��
��
 � �� � "
�� � ����%��,�%��9 ' � �� 
�� + � ��� -�
�?�
 � ����%��,�@����� �

� 	 �
/ ��

�$ ��� & ����	 $ �� � ��� 
� �0 ��� 
�- ��� �' � � � ��	 �� ��� � �	 $ � � 	
#�	 $ �� 
� ""� ��
� � �� � ���� � "� �' � � � -�
2� �	 & � � � 	 �
 � 

� & � � / � �� ! ��	 & ��
9 *� �
 
�$ ���� 	 � � � 	 �
 � 

� 
%� � 9 ' � � �& ��� � 	 �� $ 
���
' � � + � / ��� � � � 
�"�� 
& �?�
 � ��M �%��,�@����	 � �� � 
� � � 	 �
/ ��

�$ ��� & %

<� 
� �0 ��� 
�?	 � ��� 
� � � 	 �
/ ���� & @�� �	 �� � ���� & ��� �0 ��� 
� �' � �
�0 	 ���	 & �$ �
& � 	 ���
� �	 & ��' � � �� �
� ��� �	 & � $ 
 �	 & � ��	 & %
7

�$ ���� 	 � "
 � � ��' ���� 	 � ��� �� � 
� �?
� � ��� & ��	 ��� ��' �� ����� � 
	 � 
�� "� �' � �
 � �� 
- � � 	 � 5 �� �� � �' � � � 
�� + � �� $ 
 � �	 & @� 0 ���- ����
� �� � �
� � ��� & ��	 � ��� 
�� + �� �� � �' � ��� �� � �0 � � 	 � �' � � �� �
� ��� 
� � + ��� 	 � �' � ��� ��' �� � �	 & �
/ �� "� �' � �
� � � 
- � %� � 9 ' ��� � �� �
� � �
& �� � ��� $ 
�& � & ��	 & ���� & ������
 � � / � 
� & �0 ��� 
��
 
�$ ���� 	 �� �� � � "� 
� � � �' � �' � � � -�
��	 & � ' � � + � / � "�� 
& � B � � � %� "� 
� 
� 0
� 
� ���
� �
 � � / � 
� & �0 ��� 
���� � 
/ ��	 & �� 	 � ��� ���� 
�$ � � ��	 + �� � �� � 	 �? �� � � � �& ��� ���� & ��	 ��� � ��� 	 ��@%



���������	��
��
���
� �
� � ������� ��� ������� ��	������ ��
�
��� ��� �� �� 


��� � ���

������� ��	 �
 � �$ � ��� �� 
�
��� � �
� 
� �� � ��� �� � � 
� ����� � ����  �
�! � "�−���	 �
�! � � � 
��#�	 $ �� 
�""������ 
�
%& � �

9 � ��
�� � �� 	 ���
��
 � �� "� 
�
 � � / � 
� & �0 ��� 
��

� $ ���� 	 ����! � $ �.�
�� 	 � -�
��	 � � 
 � � 
 ���	 $ ���	 � 0 � �

�$ ���� 	 � �/ ��� � � "� 
� �' �
' � � + � / ��� � � � 
�"�� 
& ������ � ����%��,�%��9 ' � �� � ��� ��� & �
 � � / � 
� & � 0 ��� 
� & � � �	 & � ?�%=� 3��@� "� 
� ! � $ �.�
�� 	 � ��� $ �- � 	 � �	
9 �� 
� � �:�%� � 9 ' ��� � � ��� ��� & � & � � �	 & � ��� � ��� & � � 	 � �%�� ,�2� �� � �& �/ � �

�$ ���� 	 � 
 ��� 2� �	 & � 0 ��� 
 �	 $ � 
� � �
�� �� & � ��
� - � 
	 �$ ' ��? ��� � � ��� ����� @��� �� 	 ��
� � ���:' � �
�0 ��' ' � 
& �	 $ �� � 
�� & �� � "� 
 � �& �0 	 �?�� %� �' � � � �

�� � �� � 5 � � � �� & � �� � � � �' ��
�' � �� �� 
�� �� ��
 �����	 $ � �' � �� �
+ �� �� ' �& �/ @%

� � �& ����
 � �	 � � �� 
�
� � � -�
�� "� 	 ���- � �� 
�� �' � 
���$ 	 � "�� �	 ��- � $ � ����� 	 ��' � �
& � � � �	 � � � ���
/ ����! � $ �.�
�� 	 %

4.2.3 Walter Peate Recreational Reserve

9 ' ���
� �� 
- � ������� & � "� 
��� � � � 
2�' � � + � / 2��	 & �
���
� ���' 
� ��� �%��9 ' � �
� � � 
- � � ��� � �

� 	 �
/ � �

�$ ��� & � 0 ��' � � � ��� 
� � 0 ��� 

"
� � �� ��	 ����� � �	 $ �� 	 �1 � � � � 	 �<�/ �! � �& %�9 � ��
��
� ���	 & � 
��

� $ ���� 	 ������ � ���=%��,�%��9 ' � ��
 
�$ ���� 	 � �/ ��� � ����
1 �
�� 
� � � ��� � ' �-� � � � � 	 � � 
 � $ 
 � ���- � 
/ � �� $ 
�& � & � � - � 
� �' � � 
������� / � �
�� "
 � � � �� ��' � �� � 	 � 
�' 2� 0 ��' � �' � � ��' 
� ��� �
�
�� + �� 

�$ ���� 	 ��/ ��� � ��� $ 
 �& � �?�� @�� � �	 $ �� � � � 
� �� & �?� / �� � 	 �
�� �� 
�E 1 ��� 
��� 
� � F � �� / � �
���$ � %� � 1 ��� 
� 	 $ � ��� - ��
,�	 �� 
� 7:��� � � � :�� � �� 
� 	 + 
� 
�� �	 & � ��� � � 	 �
 � 

� & � � / � �� 9 � 
� � �� � �� �� � 
� � � 	 � �/ ��� � � 8� 	 �
� 

� 
� 
� � ��� & � �	 � �' �
� �- �
�� 	 �� 	 ��' � �� � 	 �� 
�� "� �' � �
� � � 
- � %

1 ��� 
� 	 $ � � "� �' � �
� � � 
- � �� �

� 	 �
/ �� � � �
��� - � 
	 �$ ' ��� � �0 � � 	 ������ �� � � �	 & � ���� � �� %� � � � �� � �' ��� � "� 
� � / � 
� & � 0 ��� 

����� �� � ���� & �� 	 � �' ���
� �� 
- � 2����:' � �
�0 ��' ' � 
& � 	 $ �� � 
� � & �0 �

�� � � 	 � � & � & �� � "� 
 � �& �0 	 �?�� %� 0 ' � 	 � � �� 
�� � �� � � ��� ��
�' � �
� � � 
- � � ��� � 5 � � � �� & � � �� ' � & �/ @%� � ! � � / � 
� & � 0 ��� 
� 	 $ � ��� � �� �' � �
& � � � � 
� � �
 �� �� & � �� � � � �0 � � 	 � ��� � � �	 & � ��� %
9 ' � �� � ��� ��� & �
 � � / � 
� & �0 ��� 
�& � � �	 & �"� 
�1 �
�� 
�� � ��� ����$ �- � 	 ��	 � 9 �� 
� � �:�%� � 9 ' ��� � � ��� ��� & � & � � �	 & � ��� � ��� &
� 	 � =%��,�2��� � � �& �/ � �

�$ ���� 	 � 
��� 2� �	 & � 0 ��� 
� 	 $ � 
 � ��
�� �� & � �� � � - � 
	 �$ ' �� ?��� � � � �� � ���� @� �� � � 	 ��
 � � �� �:' � �

0 ��' ' � 
& � 	 $ �� � 
� � & � � � "� 
 � �& �0 	 �?�� %��' � �� �

� � ��� � 5 � � � �� & � ��� � ��' ����' � �� �� 
�� ����
�� ���	 $ ��' � �� �
+ �� �� ' �& �/ @%

� � �� ��' ���1 �
�� 
�� � ��� �?0 ��' � �' � �
�
 $ � ��
� ���	 & ��� $ ' �� 0 ��� 
�	 $ � � � 
� � & @� ' ��� �' � � ' �$ ' � � �� � � �+ � & � � �	 & � ? ���3��@� � "
�

�� � �� 	 ���
��

� $ ���� 	 ����� �2��	 & � �' � 
� "� 
� �' ��� �' � � $ 
� ��� � �� �	 "
�� 	 � � � � 	 � �' � � ��J �	 $ � � "� 
� � / � 
� & � 0 ��� 
� � � � � � � ��	 �
�	 & � �	 / �� 	 ���� ���� 
 �$ � ���	 + %

� � � & ����
 � �	 � � � � 
� 
� � � -�
� � "� 	 ���- � � � 
� � �' � 
� ��$ 	 � "�� �	 �� - � $ � ����� 	 � ��� 
� G ��
 � & � ��� 1 �
�� 
� � � ��� � ! � � 
 � ���� 	 �

! � �� 
- � %

4.2.4 Chinderah Golf Course

8' �	 & � 
 �' �(� 
"�8� �
� � �� 
 � �� 	 �
/ �' ������' � 
� �2�0 ��' ��� � ���	 & � $ 
� � 	 �� � �	 ��

/ � �

�$ ��� & � ���	 $ � � 	 � ��� � � � 
� � 0 ��� 

�	 & � � 	 ���� � � ��� ' � � 	 �� & �� � 0 ��� 
%� ��� � ����%��,���
� �� ? �� � ���	 & � $ 
� � 	 �@� ��� � �
 
� 	 �
/ � �

�$ ��� & 2� 0 ��' � �� � ��� ���
+ 3�& �/ � � �5 �� �� ���� ����	 $ � �� �

� � � �
� 
� & 
�- � 	 � � �� � �� � 	 � �' � � � � 
 � � �	 & � � �� ' � & �� %� � 9 ' � 
 � � �
 � � � 
 � � � ��
�� ��
� 5 � �	 & � �' � �$ � 
"�� � �
� � ��� ��' � �0 � ���0 ��' �;� 	 � 0 �
� 	 $ � 
�' � 
� �2��	 & �
 � "�
 � ��' � �' � � � 5 ����	 $ � ��� ' � 
� �� 0 ��' � �
 
�$ ���� 	 � ��
�
�� ��	 � 
�& � �"��
0 �/ ��?�
�� � ��� 
/ ��� � �� ��� � ����� �,���
� ���	 & � 
��

� $ ���� 	 2�=� � :��� � �+ 3� & �/ � � �5 �� �� ���� @%� � � 9 ' �
$ � 
"�� � �
�� �� 0 	 � 
�� 
 � � � �� & � �� � � ��
& ���	 � 0 ���*3�& �/ ��	 ��' � �� � 	 �� 
�� "��' � � $ � 
"� � � �
�� 2� �� � ��� �� � :=� � � � � "
� � � �' �
� 
� � � � � & ����� �� "� �' � �
 � 
� � ��� & ��9 � %

9 ' � �� � �+ �& � � �	 & � "� 
�8' �	 & � 
�' �(� 
"�8� �
�� �?��%;�3��@����$ �- � 	 �� 	 �9 �� 
� � �:�%� � 9 ' ��� � ���� ��� & � & � � �	 & � ��� � ��� &
� 	 ��� �,��� "��
��� ��� � �
 
�$ ���� 	 � �
 � �2��� � � �& �/ � �

�$ ���� 	 � 
 ��� 2� �	 & � � �� � � 	 $ � ? �� � ' � �
�� � � 
� & �/ @� & �
� � �
/ � �	 �� � �' �
� 
� � � � � & � $ � 
"� � � �
�� � & �� %� � 9 ' � � $ � 
"� � � �
� � � 0 � �
& � �' � 	 � �
 
�$ ��� � "
� � � �' � � & �� ����	 $ � �' � �
� � 0 	 � �

� $ ���� 	 � � �� �
������ 	 �? �� �� � ��� $ 
 �& � & �� / ��' � �$ � 
"�� � �
� � �����' � �
� � 0 	 �� 5 � � 	 �� ���� � �
 ��� "��' � � "���
� �� 5 � �	 ��� 	 @%

8' �	 & � 
 �' �(� 
"�� � �
�� ��
� �+ � � 	 � �� � � � ���	 �
� � / � 
� & � 0 ��� 
� ��� � 
/ � ��� � �
 
/ � ��� � � ���� 
� � 0 ��' � ��� ' �- �	 $ � �� � 0 ���� "� 

�' � ��9 � ��� �� � �
 � 
� � ��� & %��7	 ��' � �� 	 �� 
�� � � � 
 �� & �� � "� 
� � �' � ��9 � �
� 
� � ���� 	 2�����' � �
& �� � �� � ���� 
� � �� � ��� � 
/ � �' � � $ � 
"



���������	��
��
���
� �
� � ������� ��� ������� ��	������ ��
�
��� ��� �� �� 


��� � ���

������� ��	 �
 � �$ � ��� �� 
�
��� � �
� 
� �� � ��� �� � � 
� ����� � ����  �
�! � "�−���	 �
�! � � � 
��#�	 $ �� 
�""������ 
�
%& � �

� � �
� � ����	 $ � �' � � � 5 ���� 	 $ � ���� � � � � 
�-��� � 
� � / � 
� & � 0 ��� 
� � ��	 � 
 �	 	 �	 $ � "
 � � � �' � � � 5 ����	 $ � �9 � � �� � �' � � 9 �� 9 
� �
� 
�	 ����� 	 �0 ��' ��� 	 � 0 � �� � :�� � � � � 
� 	 $ � ? �� � � � � � & ��� � �� 
� �� 6 8@� � �� � 
� 	 � � & � 
� � �
/ � �	 �� � �' � � � 
 � � � �� & � 	 � 0 � ��*3
& �� �� 	 ��' � �$ � 
"�� � �
�� %���"�� 
� �' � ��9 � � ��� 
� 
� � ��� & � �	 & � � � � � ����� 	 � & 2� �' � 
� � �
� � �0 � � � � ��� 	 �� "� 
� ��� � 
/ �	 $ � �' �
$ � 
"�� � �
�� �

 ?�@ 8� 	 	 � � ��� 	 �- ���	 � 0 �
� � / � 
� & �0 ��� 
� �
�	 + �� ��	 �� 	 � 9 0 � � & �8� ����! � �& �? 
� ��
��	 $ ��	 �' � $ ' � 
�
 � � / � 
� & �0 ��� 

�
�	 + �� ��	 �& � � �	 & ���	 & � & ��� � �� 
2��	 & �� � � � � 	 � & �� �� � ������� 	 �� �� �� ��/ @I

 ?��@ �� � �
��� �� � � � 
�	 � �& �
 � � �� "
 � � �
� 
� � ��� & ��9 � 2�� �� � � & �"
� � � �' � �� �""� 
���� 
�$ � ��"�� 
��' � �� ' 
� 
� 	 � �� � 	 ��� �
��	 + �?
� 0 � 
�& � � �	 & � � 	 �
 � � / � 
� & �0 ��� 
� �
�	 + �� ��	 2��	 & �
� 0 � 
�& ��� � �� 
2�� ���� � � ������ � ���� & �0 ��'
�� �	 & � 	 � 	 $ � �	 / �� �� � 
�	 � �"
 � � � �
�	 + �� ��	 �� � 	 	 � � �� � 	 ���� 9 0 � � & �8� ����! & � �� � �' � � $ � 
"�� � �
�� @%

�� 
� �� � � � � 
�	 � � & �
 � � �� "
 � � � �' � � 
 � 
� � ��� & � � 
�	 �� ?� � �� � 	 � ? ��@� �� � - � @� �' � 
� � �' � �
& � � � � 	 � � & ����
� �	 � � � � 
� 
 � � � -�
� � "
	 ���- � � � 
� � �' � 
� ��$ 	 � "�� �	 �� - � $ � ����� 	 � 
� G ��
 � & � ��� �' � � $ � 
"� � � �
� � � $ �- � 	 � �' ��� �' � � � �� � 
� 	 � � 0 � �
& � � � � �� 
� ��� "�

/
� 
� �
 � & � � �& & � � + �%� �,� 0 � - � 
� "� 
� � � ��� 	 � ?�@� �� � - � 2� �' � 
 � � � �/ � � � � 	 � � & � �� � � 
� �
� �� � � � � ���
 � � 	 ���- � � �
 � � �� "� 
� �
� �� � ��
 � 	 � ' �� � 

 �& � 
��
� 	 $ ��' � �0 � �����& � �� "�9 0 � � & �8� ����! & ��	 & ��	 � �' � ��� ��' �� ���� � � 
 	 � 
� � "� �' � � $ � 
"� � � �
� � � 
�	 &
�� ��� ��' � � � 
� � � � � & �	 � 0 �& �� %

4.2.5 Cudgen Leagues Club (Ned Byrne Field and Bowling Greens)
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4.2.6 Kingscliff Bowls Club
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4.3 Alternative Recycled Water Irrigation Options

4.3.1 Surface irrigation on Jack Bayliss Park foreshore areas
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4.3.2 Subsoil irrigation on other Kingscliff Parks and Reserves
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5. Stage 1 Recycled Water Pipeline Options

5.1 Introduction
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5.3.2 Option 2 Low Flow Supply to Tanks, Separate Golf Course Pipe
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6. Recycled Water Pumping Options

6.1 Pump Station Location
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6.2 Potential Drawdown of the Chlorine Contact Tank
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6.4 Pump Station

6.4.1 Combined or Separate Pump Station Options
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6.4.3 Pump Station for Option 2
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7. Storage Options at Recycled Water Sites

7.1 Storage Tank Capacities
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7.2.1 Above Ground Tanks
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Kingscliff Recycled Water Scheme Stage 1 O&M Costs for Options 1 & 3
Equipment Operating Costs $/Yr Comments
Pump station
Power Costs

8,784$                                
TSC would get a more competitive (bulk) power tariff than that 
assumed here, therefore power costs could be lower (by ~25%)

Labour O&M 5,000$                                2 major servicing visits per year, 35 regular checks during the year
Equipment replacement  $                               6,000 2% of capital for PS civil, mechanical and Electrical works
Pipeline
O& M 3,500$                                0.25% of capital for pipeline, valve and fittings
TSC Storage Tanks
O&M -$                                       1 visit/yr per tank prior to irrigation season
Irrigation @ TSC Sites
O&M 1,500$                                

 $                     25,000 

Kingscliff Recycled Water Scheme Stage 1 O&M Costs for Option 2
Equipment Operating Costs $/Yr Comments
Pump station
Power Costs

7,776$                                
TSC would get a more competitive (bulk) power tariff than that 
assumed here, therefore power costs could be lower (by ~25%)

Labour O&M 5,000$                                2 major servicing visits per year, 35 regular checks during the year
Equipment replacement  $                               2,800 2% of capital for PS civil, mechanical and Electrical works
Pipeline
O& M 2,250$                                0.25% of capital for pipeline, valve and fittings
TSC Storage Tanks
O&M 625$                                   1 visit/yr per tank prior to irrigation season
Irrigation @ TSC Sites
O&M 3,600$                                

 $                     22,000 

~15% of Irrig. Equipment + ~7% of Irrigation Pump System
(~5% pump operating power + 2% pump maintenance/repair)

~15% of Irrig. Equipment + ~7% of Irrigation Pump System
(~5% pump operating power + 2% pump maintenance/repair)
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9.2 Approvals Phase
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Appendix A Kingscliff Recycled Water Scheme Maps

3���� � "���$ �
 � ��

• ��$ �
 � ��%��B �#�	 $ �� 
� ""����$ � ��! � � / � 
� & �1 ��� 
��� ' � � �

• ��$ �
 � ��%��B �#�	 $ �� 
� ""�! � � / � 
� & �1 ��� 
��� ' � � � �����
 � ����$ � �����& / ��
� �



���������	��
��
���
� �
� � ������� ��� ������� ��	������ ��
�
��� ��� �� �� 


��� � ���

������� ��	 �
 � �$ � �� �� 
�
��� � �
� 
� �� � ��� �� � � 
� ����� � ����  �
�! � "�−���	 �
�! � � � 
��#�	 $ �� 
�""������ 
�
%& � �

# �� �	��� @��� �
� � ��������� � ����� ��� ������� ��	������ �



TWEED SHIRE COUNCIL

Wor: 831001346_A1P_FIG_A_1

LEGEND

Project No: 831/001346

Status: Final

Rev. No:

Date: 26/04/2005

Fig No:

Rev. Date:

Drawn: K.B

A.1

PROPOSED

SHOPPING

CENTRE

}
}

250 500

Metres

0

PARKER PARKER PARKER PARKER PARKER PARKER PARKER PARKER PARKER 
ROTARY ROTARY ROTARY ROTARY ROTARY ROTARY ROTARY ROTARY ROTARY 

PARKPARKPARKPARKPARKPARKPARKPARKPARK

HANSEN HANSEN HANSEN HANSEN HANSEN HANSEN HANSEN HANSEN HANSEN 
PARKPARKPARKPARKPARKPARKPARKPARKPARK

PRIMARY PRIMARY PRIMARY PRIMARY PRIMARY PRIMARY PRIMARY PRIMARY PRIMARY 
SCHOOL SCHOOL SCHOOL SCHOOL SCHOOL SCHOOL SCHOOL SCHOOL SCHOOL 
FIELDSFIELDSFIELDSFIELDSFIELDSFIELDSFIELDSFIELDSFIELDS

THE JACK THE JACK THE JACK THE JACK THE JACK THE JACK THE JACK THE JACK THE JACK 
JULIUS PARKJULIUS PARKJULIUS PARKJULIUS PARKJULIUS PARKJULIUS PARKJULIUS PARKJULIUS PARKJULIUS PARK

FUTURE FUTURE FUTURE FUTURE FUTURE FUTURE FUTURE FUTURE FUTURE 
HOSPITAL, HOSPITAL, HOSPITAL, HOSPITAL, HOSPITAL, HOSPITAL, HOSPITAL, HOSPITAL, HOSPITAL, 

MEDICAL OR MEDICAL OR MEDICAL OR MEDICAL OR MEDICAL OR MEDICAL OR MEDICAL OR MEDICAL OR MEDICAL OR 
INSTITUTIONALINSTITUTIONALINSTITUTIONALINSTITUTIONALINSTITUTIONALINSTITUTIONALINSTITUTIONALINSTITUTIONALINSTITUTIONAL

KINGSCLIFFE KINGSCLIFFE KINGSCLIFFE KINGSCLIFFE KINGSCLIFFE KINGSCLIFFE KINGSCLIFFE KINGSCLIFFE KINGSCLIFFE 
BOWLS CLUBBOWLS CLUBBOWLS CLUBBOWLS CLUBBOWLS CLUBBOWLS CLUBBOWLS CLUBBOWLS CLUBBOWLS CLUB

ST ANTHONY'S ST ANTHONY'S ST ANTHONY'S ST ANTHONY'S ST ANTHONY'S ST ANTHONY'S ST ANTHONY'S ST ANTHONY'S ST ANTHONY'S 
PRIMARY SCHOOLPRIMARY SCHOOLPRIMARY SCHOOLPRIMARY SCHOOLPRIMARY SCHOOLPRIMARY SCHOOLPRIMARY SCHOOLPRIMARY SCHOOLPRIMARY SCHOOL

CUDGEN CUDGEN CUDGEN CUDGEN CUDGEN CUDGEN CUDGEN CUDGEN CUDGEN 
HEADLAND RESHEADLAND RESHEADLAND RESHEADLAND RESHEADLAND RESHEADLAND RESHEADLAND RESHEADLAND RESHEADLAND RES

KINGSCLIFF HIGHKINGSCLIFF HIGHKINGSCLIFF HIGHKINGSCLIFF HIGHKINGSCLIFF HIGHKINGSCLIFF HIGHKINGSCLIFF HIGHKINGSCLIFF HIGHKINGSCLIFF HIGH

NORTH COAST NORTH COAST NORTH COAST NORTH COAST NORTH COAST NORTH COAST NORTH COAST NORTH COAST NORTH COAST 
INSTITUTE OF TAFEINSTITUTE OF TAFEINSTITUTE OF TAFEINSTITUTE OF TAFEINSTITUTE OF TAFEINSTITUTE OF TAFEINSTITUTE OF TAFEINSTITUTE OF TAFEINSTITUTE OF TAFE

POSSIBLE SUPPLY POSSIBLE SUPPLY POSSIBLE SUPPLY POSSIBLE SUPPLY POSSIBLE SUPPLY POSSIBLE SUPPLY POSSIBLE SUPPLY POSSIBLE SUPPLY POSSIBLE SUPPLY 
TO ORCHARDS MARKETS TO ORCHARDS MARKETS TO ORCHARDS MARKETS TO ORCHARDS MARKETS TO ORCHARDS MARKETS TO ORCHARDS MARKETS TO ORCHARDS MARKETS TO ORCHARDS MARKETS TO ORCHARDS MARKETS 

GARDENS (FUTURE STAGE)GARDENS (FUTURE STAGE)GARDENS (FUTURE STAGE)GARDENS (FUTURE STAGE)GARDENS (FUTURE STAGE)GARDENS (FUTURE STAGE)GARDENS (FUTURE STAGE)GARDENS (FUTURE STAGE)GARDENS (FUTURE STAGE)

NED NED NED NED NED NED NED NED NED 
BYRNE BYRNE BYRNE BYRNE BYRNE BYRNE BYRNE BYRNE BYRNE 
FIELDFIELDFIELDFIELDFIELDFIELDFIELDFIELDFIELD

WALTER WALTER WALTER WALTER WALTER WALTER WALTER WALTER WALTER 
PEATE PEATE PEATE PEATE PEATE PEATE PEATE PEATE PEATE 

RESERVERESERVERESERVERESERVERESERVERESERVERESERVERESERVERESERVE

CUDGEN CUDGEN CUDGEN CUDGEN CUDGEN CUDGEN CUDGEN CUDGEN CUDGEN 
LEAGUES LEAGUES LEAGUES LEAGUES LEAGUES LEAGUES LEAGUES LEAGUES LEAGUES 

BOWLSBOWLSBOWLSBOWLSBOWLSBOWLSBOWLSBOWLSBOWLS

REG REG REG REG REG REG REG REG REG 
DALTON DALTON DALTON DALTON DALTON DALTON DALTON DALTON DALTON 

OVALOVALOVALOVALOVALOVALOVALOVALOVAL

CHINDERAH CHINDERAH CHINDERAH CHINDERAH CHINDERAH CHINDERAH CHINDERAH CHINDERAH CHINDERAH 
GOLF COURSE GOLF COURSE GOLF COURSE GOLF COURSE GOLF COURSE GOLF COURSE GOLF COURSE GOLF COURSE GOLF COURSE 

& RANGE& RANGE& RANGE& RANGE& RANGE& RANGE& RANGE& RANGE& RANGE

FUTURE FUTURE FUTURE FUTURE FUTURE FUTURE FUTURE FUTURE FUTURE 
DRIVING RANGEDRIVING RANGEDRIVING RANGEDRIVING RANGEDRIVING RANGEDRIVING RANGEDRIVING RANGEDRIVING RANGEDRIVING RANGE

EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING 
TI TREE TI TREE TI TREE TI TREE TI TREE TI TREE TI TREE TI TREE TI TREE 

PLANTATIONPLANTATIONPLANTATIONPLANTATIONPLANTATIONPLANTATIONPLANTATIONPLANTATIONPLANTATION

TW
E

E
D

   C
O

A
S

T    R
D

TW
E

E
D

   C
O

A
S

T    R
D

TW
E

E
D

   C
O

A
S

T    R
D

TW
E

E
D

   C
O

A
S

T    R
D

TW
E

E
D

   C
O

A
S

T    R
D

TW
E

E
D

   C
O

A
S

T    R
D

TW
E

E
D

   C
O

A
S

T    R
D

TW
E

E
D

   C
O

A
S

T    R
D

TW
E

E
D

   C
O

A
S

T    R
D

MARINE    PDE

MARINE    PDE

MARINE    PDE

MARINE    PDE

MARINE    PDE

MARINE    PDE

MARINE    PDE

MARINE    PDE

MARINE    PDE

250Ø UPVC
250Ø UPVC
250Ø UPVC
250Ø UPVC
250Ø UPVC
250Ø UPVC
250Ø UPVC
250Ø UPVC
250Ø UPVC

250Ø UPVC
250Ø UPVC
250Ø UPVC
250Ø UPVC
250Ø UPVC
250Ø UPVC
250Ø UPVC
250Ø UPVC
250Ø UPVC

100Ø UPVC

100Ø UPVC

100Ø UPVC

100Ø UPVC

100Ø UPVC

100Ø UPVC

100Ø UPVC

100Ø UPVC

100Ø UPVC

100Ø 100Ø 100Ø 100Ø 100Ø 100Ø 100Ø 100Ø 100Ø 
UPVCUPVCUPVCUPVCUPVCUPVCUPVCUPVCUPVC

100Ø UPVC100Ø UPVC100Ø UPVC
100Ø UPVC100Ø UPVC
100Ø UPVC100Ø UPVC100Ø UPVC
100Ø UPVC

200Ø
 U

P
V

C
200Ø

 U
P

V
C

200Ø
 U

P
V

C
200Ø

 U
P

V
C

200Ø
 U

P
V

C
200Ø

 U
P

V
C

200Ø
 U

P
V

C
200Ø

 U
P

V
C

200Ø
 U

P
V

C

20
0Ø

 U
P

V
C

20
0Ø

 U
P

V
C

20
0Ø

 U
P

V
C

20
0Ø

 U
P

V
C

20
0Ø

 U
P

V
C

20
0Ø

 U
P

V
C

20
0Ø

 U
P

V
C

20
0Ø

 U
P

V
C

20
0Ø

 U
P

V
C100Ø 100Ø 100Ø 100Ø 100Ø 100Ø 100Ø 100Ø 100Ø 

UPVCUPVCUPVCUPVCUPVCUPVCUPVCUPVCUPVC

150Ø UPVC

150Ø UPVC

150Ø UPVC

150Ø UPVC

150Ø UPVC

150Ø UPVC

150Ø UPVC

150Ø UPVC

150Ø UPVC

100Ø UPVC
100Ø UPVC
100Ø UPVC
100Ø UPVC
100Ø UPVC
100Ø UPVC
100Ø UPVC
100Ø UPVC
100Ø UPVC

250Ø UPVC
250Ø UPVC
250Ø UPVC
250Ø UPVC250Ø UPVC
250Ø UPVC
250Ø UPVC
250Ø UPVC
250Ø UPVC

EXISTING Ø200MM EXISTING Ø200MM EXISTING Ø200MM EXISTING Ø200MM EXISTING Ø200MM EXISTING Ø200MM EXISTING Ø200MM EXISTING Ø200MM EXISTING Ø200MM 
RW MAIN FROM EXISTING RW MAIN FROM EXISTING RW MAIN FROM EXISTING RW MAIN FROM EXISTING RW MAIN FROM EXISTING RW MAIN FROM EXISTING RW MAIN FROM EXISTING RW MAIN FROM EXISTING RW MAIN FROM EXISTING 
STP TO TI TREE PLANTATION STP TO TI TREE PLANTATION STP TO TI TREE PLANTATION STP TO TI TREE PLANTATION STP TO TI TREE PLANTATION STP TO TI TREE PLANTATION STP TO TI TREE PLANTATION STP TO TI TREE PLANTATION STP TO TI TREE PLANTATION 
(NEVER COMMISIONED)(NEVER COMMISIONED)(NEVER COMMISIONED)(NEVER COMMISIONED)(NEVER COMMISIONED)(NEVER COMMISIONED)(NEVER COMMISIONED)(NEVER COMMISIONED)(NEVER COMMISIONED)

USE EXISTING USE EXISTING USE EXISTING USE EXISTING USE EXISTING USE EXISTING USE EXISTING USE EXISTING USE EXISTING 
SEWER PIPE SEWER PIPE SEWER PIPE SEWER PIPE SEWER PIPE SEWER PIPE SEWER PIPE SEWER PIPE SEWER PIPE 
BRIDGEBRIDGEBRIDGEBRIDGEBRIDGEBRIDGEBRIDGEBRIDGEBRIDGE
(225Ø DICL)(225Ø DICL)(225Ø DICL)(225Ø DICL)(225Ø DICL)(225Ø DICL)(225Ø DICL)(225Ø DICL)(225Ø DICL)

CAR PARKCAR PARKCAR PARKCAR PARKCAR PARKCAR PARKCAR PARKCAR PARKCAR PARK

POSSIBLE STORAGE POSSIBLE STORAGE POSSIBLE STORAGE POSSIBLE STORAGE POSSIBLE STORAGE POSSIBLE STORAGE POSSIBLE STORAGE POSSIBLE STORAGE POSSIBLE STORAGE 
TANK SCREENED BY TANK SCREENED BY TANK SCREENED BY TANK SCREENED BY TANK SCREENED BY TANK SCREENED BY TANK SCREENED BY TANK SCREENED BY TANK SCREENED BY 
WHITE TOILET BLOCKWHITE TOILET BLOCKWHITE TOILET BLOCKWHITE TOILET BLOCKWHITE TOILET BLOCKWHITE TOILET BLOCKWHITE TOILET BLOCKWHITE TOILET BLOCKWHITE TOILET BLOCK

BBQ/PICNIC AREA BBQ/PICNIC AREA BBQ/PICNIC AREA BBQ/PICNIC AREA BBQ/PICNIC AREA BBQ/PICNIC AREA BBQ/PICNIC AREA BBQ/PICNIC AREA BBQ/PICNIC AREA 
(IRRIGATION 0.14Ha)(IRRIGATION 0.14Ha)(IRRIGATION 0.14Ha)(IRRIGATION 0.14Ha)(IRRIGATION 0.14Ha)(IRRIGATION 0.14Ha)(IRRIGATION 0.14Ha)(IRRIGATION 0.14Ha)(IRRIGATION 0.14Ha)

JBP SECTION 4JBP SECTION 4JBP SECTION 4JBP SECTION 4JBP SECTION 4JBP SECTION 4JBP SECTION 4JBP SECTION 4JBP SECTION 4

JBP SECTION 5JBP SECTION 5JBP SECTION 5JBP SECTION 5JBP SECTION 5JBP SECTION 5JBP SECTION 5JBP SECTION 5JBP SECTION 5

AVOID VEGETATED AVOID VEGETATED AVOID VEGETATED AVOID VEGETATED AVOID VEGETATED AVOID VEGETATED AVOID VEGETATED AVOID VEGETATED AVOID VEGETATED 
BEACH TO ROAD BEACH TO ROAD BEACH TO ROAD BEACH TO ROAD BEACH TO ROAD BEACH TO ROAD BEACH TO ROAD BEACH TO ROAD BEACH TO ROAD 
CORRIDOR (20-30M WIDE)CORRIDOR (20-30M WIDE)CORRIDOR (20-30M WIDE)CORRIDOR (20-30M WIDE)CORRIDOR (20-30M WIDE)CORRIDOR (20-30M WIDE)CORRIDOR (20-30M WIDE)CORRIDOR (20-30M WIDE)CORRIDOR (20-30M WIDE)

BBQ PICNIC AREA BBQ PICNIC AREA BBQ PICNIC AREA BBQ PICNIC AREA BBQ PICNIC AREA BBQ PICNIC AREA BBQ PICNIC AREA BBQ PICNIC AREA BBQ PICNIC AREA 
(IRRIGATION 0.14Ha)(IRRIGATION 0.14Ha)(IRRIGATION 0.14Ha)(IRRIGATION 0.14Ha)(IRRIGATION 0.14Ha)(IRRIGATION 0.14Ha)(IRRIGATION 0.14Ha)(IRRIGATION 0.14Ha)(IRRIGATION 0.14Ha)

JBP SECTION 3JBP SECTION 3JBP SECTION 3JBP SECTION 3JBP SECTION 3JBP SECTION 3JBP SECTION 3JBP SECTION 3JBP SECTION 3

EXISTING HYDRANT EXISTING HYDRANT EXISTING HYDRANT EXISTING HYDRANT EXISTING HYDRANT EXISTING HYDRANT EXISTING HYDRANT EXISTING HYDRANT EXISTING HYDRANT 
& WATER METER& WATER METER& WATER METER& WATER METER& WATER METER& WATER METER& WATER METER& WATER METER& WATER METER

JBP SECTION 1JBP SECTION 1JBP SECTION 1JBP SECTION 1JBP SECTION 1JBP SECTION 1JBP SECTION 1JBP SECTION 1JBP SECTION 1

POSSIBLE STORAGE POSSIBLE STORAGE POSSIBLE STORAGE POSSIBLE STORAGE POSSIBLE STORAGE POSSIBLE STORAGE POSSIBLE STORAGE POSSIBLE STORAGE POSSIBLE STORAGE 
TANK BEHIND BROWN TANK BEHIND BROWN TANK BEHIND BROWN TANK BEHIND BROWN TANK BEHIND BROWN TANK BEHIND BROWN TANK BEHIND BROWN TANK BEHIND BROWN TANK BEHIND BROWN 
BRICK TOLIET BLOCKBRICK TOLIET BLOCKBRICK TOLIET BLOCKBRICK TOLIET BLOCKBRICK TOLIET BLOCKBRICK TOLIET BLOCKBRICK TOLIET BLOCKBRICK TOLIET BLOCKBRICK TOLIET BLOCK

BEACH ACCESS POINTBEACH ACCESS POINTBEACH ACCESS POINTBEACH ACCESS POINTBEACH ACCESS POINTBEACH ACCESS POINTBEACH ACCESS POINTBEACH ACCESS POINTBEACH ACCESS POINT

JBP SECTION 2JBP SECTION 2JBP SECTION 2JBP SECTION 2JBP SECTION 2JBP SECTION 2JBP SECTION 2JBP SECTION 2JBP SECTION 2

CAR ACCESS (DIRT)CAR ACCESS (DIRT)CAR ACCESS (DIRT)CAR ACCESS (DIRT)CAR ACCESS (DIRT)CAR ACCESS (DIRT)CAR ACCESS (DIRT)CAR ACCESS (DIRT)CAR ACCESS (DIRT)

JACK BAYLISS PARK (JBP) SECTION 6JACK BAYLISS PARK (JBP) SECTION 6JACK BAYLISS PARK (JBP) SECTION 6JACK BAYLISS PARK (JBP) SECTION 6JACK BAYLISS PARK (JBP) SECTION 6JACK BAYLISS PARK (JBP) SECTION 6JACK BAYLISS PARK (JBP) SECTION 6JACK BAYLISS PARK (JBP) SECTION 6JACK BAYLISS PARK (JBP) SECTION 6

POSSIBLE POSSIBLE POSSIBLE POSSIBLE POSSIBLE POSSIBLE POSSIBLE POSSIBLE POSSIBLE 
STORAGE STORAGE STORAGE STORAGE STORAGE STORAGE STORAGE STORAGE STORAGE 
TANKTANKTANKTANKTANKTANKTANKTANKTANK

POSSIBLE POSSIBLE POSSIBLE POSSIBLE POSSIBLE POSSIBLE POSSIBLE POSSIBLE POSSIBLE 
STORAGE STORAGE STORAGE STORAGE STORAGE STORAGE STORAGE STORAGE STORAGE 
TANK (ALTERNATIVE)TANK (ALTERNATIVE)TANK (ALTERNATIVE)TANK (ALTERNATIVE)TANK (ALTERNATIVE)TANK (ALTERNATIVE)TANK (ALTERNATIVE)TANK (ALTERNATIVE)TANK (ALTERNATIVE)

ALTERNATIVE  ALTERNATIVE  ALTERNATIVE  ALTERNATIVE  ALTERNATIVE  ALTERNATIVE  ALTERNATIVE  ALTERNATIVE  ALTERNATIVE  
PIPELINE  TO  PIPELINE  TO  PIPELINE  TO  PIPELINE  TO  PIPELINE  TO  PIPELINE  TO  PIPELINE  TO  PIPELINE  TO  PIPELINE  TO  
GOLF  COURSEGOLF  COURSEGOLF  COURSEGOLF  COURSEGOLF  COURSEGOLF  COURSEGOLF  COURSEGOLF  COURSEGOLF  COURSE

DEDICATED   DEDICATED   DEDICATED   DEDICATED   DEDICATED   DEDICATED   DEDICATED   DEDICATED   DEDICATED   
GOLF  COURSE   GOLF  COURSE   GOLF  COURSE   GOLF  COURSE   GOLF  COURSE   GOLF  COURSE   GOLF  COURSE   GOLF  COURSE   GOLF  COURSE   
PIPELINEPIPELINEPIPELINEPIPELINEPIPELINEPIPELINEPIPELINEPIPELINEPIPELINE

PROPOSED PROPOSED PROPOSED PROPOSED PROPOSED PROPOSED PROPOSED PROPOSED PROPOSED 
RECYCLED RECYCLED RECYCLED RECYCLED RECYCLED RECYCLED RECYCLED RECYCLED RECYCLED 
WATER WATER WATER WATER WATER WATER WATER WATER WATER 
PUMP STATIONPUMP STATIONPUMP STATIONPUMP STATIONPUMP STATIONPUMP STATIONPUMP STATIONPUMP STATIONPUMP STATION MAIN TO BE RELOCATED MAIN TO BE RELOCATED MAIN TO BE RELOCATED MAIN TO BE RELOCATED MAIN TO BE RELOCATED MAIN TO BE RELOCATED MAIN TO BE RELOCATED MAIN TO BE RELOCATED MAIN TO BE RELOCATED 

TO NEW PIPE TRACKTO NEW PIPE TRACKTO NEW PIPE TRACKTO NEW PIPE TRACKTO NEW PIPE TRACKTO NEW PIPE TRACKTO NEW PIPE TRACKTO NEW PIPE TRACKTO NEW PIPE TRACK

FUTURE DAM (6ML)FUTURE DAM (6ML)FUTURE DAM (6ML)FUTURE DAM (6ML)FUTURE DAM (6ML)FUTURE DAM (6ML)FUTURE DAM (6ML)FUTURE DAM (6ML)FUTURE DAM (6ML)

000000000

000000000

000000000

000000000

000000000

404040404040404040

101010101010101010

101010101010101010

101010101010101010
101010101010101010

202020 2
0

20 2
0

20202
0

303030303030303030

303030303030303030

303030303030303030

STP SITESTP SITESTP SITESTP SITESTP SITESTP SITESTP SITESTP SITESTP SITE

SLSC LAWNSSLSC LAWNSSLSC LAWNSSLSC LAWNSSLSC LAWNSSLSC LAWNSSLSC LAWNSSLSC LAWNSSLSC LAWNS

FAULKS PARKFAULKS PARKFAULKS PARKFAULKS PARKFAULKS PARKFAULKS PARKFAULKS PARKFAULKS PARKFAULKS PARK

NEW STP SITENEW STP SITENEW STP SITENEW STP SITENEW STP SITENEW STP SITENEW STP SITENEW STP SITENEW STP SITE

CUDGEN    C
REEK

CUDGEN    C
REEK

CUDGEN    C
REEK

CUDGEN    C
REEK

CUDGEN    C
REEK

CUDGEN    C
REEK

CUDGEN    C
REEK

CUDGEN    C
REEK

CUDGEN    C
REEK

TWEED   R
IVER

TWEED   R
IVER

TWEED   R
IVER

TWEED   R
IVER

TWEED   R
IVER

TWEED   R
IVER

TWEED   R
IVER

TWEED   R
IVER

TWEED   R
IVER

PACIFIC   HWY

PACIFIC   HWY

PACIFIC   HWY

PACIFIC   HWY

PACIFIC   HWY

PACIFIC   HWY

PACIFIC   HWY

PACIFIC   HWY

PACIFIC   HWY

TURNOCK    S
T

TURNOCK    S
T

TURNOCK    S
T

TURNOCK    S
T

TURNOCK    S
T

TURNOCK    S
T

TURNOCK    S
T

TURNOCK    S
T

TURNOCK    S
T

S
U

TH
E

R
LA

N
D

   
 S

T

S
U

TH
E

R
LA

N
D

   
 S

T

S
U

TH
E

R
LA

N
D

   
 S

T

S
U

TH
E

R
LA

N
D

   
 S

T

S
U

TH
E

R
LA

N
D

   
 S

T

S
U

TH
E

R
LA

N
D

   
 S

T

S
U

TH
E

R
LA

N
D

   
 S

T

S
U

TH
E

R
LA

N
D

   
 S

T

S
U

TH
E

R
LA

N
D

   
 S

T

GEN
    

RD

GEN
    

RD

GEN
    

RD

GEN
    

RD

GEN
    

RD

GEN
    

RD

GEN
    

RD

GEN
    

RD

GEN
    

RD

CUDGEN    RD

CUDGEN    RD

CUDGEN    RD

CUDGEN    RD

CUDGEN    RD

CUDGEN    RD

CUDGEN    RD

CUDGEN    RD

CUDGEN    RD

WOMMIN    BAY    RD
WOMMIN    BAY    RD
WOMMIN    BAY    RD

WOMMIN    BAY    RD
WOMMIN    BAY    RD

WOMMIN    BAY    RD
WOMMIN    BAY    RD
WOMMIN    BAY    RD

WOMMIN    BAY    RD

CHINDERAHCHINDERAHCHINDERAHCHINDERAHCHINDERAHCHINDERAHCHINDERAHCHINDERAHCHINDERAH

KINGSCLIFFKINGSCLIFFKINGSCLIFFKINGSCLIFFKINGSCLIFFKINGSCLIFFKINGSCLIFFKINGSCLIFFKINGSCLIFF

CUDGENCUDGENCUDGENCUDGENCUDGENCUDGENCUDGENCUDGENCUDGEN

200Ø
 U

P
V

C

200Ø
 U

P
V

C

200Ø
 U

P
V

C
200Ø

 U
P

V
C

200Ø
 U

P
V

C
200Ø

 U
P

V
C

200Ø
 U

P
V

C

200Ø
 U

P
V

C

200Ø
 U

P
V

C

EXISTING OUTFALL MAIN (Ø450GRP)EXISTING OUTFALL MAIN (Ø450GRP)EXISTING OUTFALL MAIN (Ø450GRP)EXISTING OUTFALL MAIN (Ø450GRP)EXISTING OUTFALL MAIN (Ø450GRP)EXISTING OUTFALL MAIN (Ø450GRP)EXISTING OUTFALL MAIN (Ø450GRP)EXISTING OUTFALL MAIN (Ø450GRP)EXISTING OUTFALL MAIN (Ø450GRP)

Checked: Approved:

Scale: 1: 7,500

#################################################

R.A

Kingscliff Stage 1
Recycled Water Scheme 

Potential Recycled Water Customers (Future)

Proposed Recycled Water Main (Future stages)

Proposed Storage

Alternative Recycled Water Main to supply Golf Course

Treatment Plant

Potential Recycled Water Customers (Stage 1)

Proposed Recycled Water Main  (Stage 1)
(Pipe Diameter shown for direct irrigation option)

Existing Recycled Water Main (Never comissioned)

Existing Outfall (Ø450mm GRP)

Proposed Outfall (Ø600mm)

Contour

Proposed Storage
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Proposed Recycled Water Main (Stage 2)

Alternative Recycled Water Main to supply Golf Course

Proposed Recycled Water Main  (Stage 1)

Existing Recycled Water Main (Never comissioned)
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Proposed Outfall (Ø600mm)
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Potential Recycled Water Customers (Stage 1)

Potential Recycled Water Customers (Future)
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Appendix B Potential Recycled Water Customers & Demands
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Appendix C Potential Recycled Water Site Summary Sheets

9 ' ����� � � 	 & �5 �� � 	 ���	 ������� � �
/ �� "�� � �� 	 ���
�! � � / � 
� & �1 ��� 
�7

 �$ ���� 	 ����� �2�+ � / � ���� � "� ���
� �2� � �� 
�� � �� � � ��
�	 & � 
 � � / � 
� & � 0 ��� 
� � �	 �$ � � � 	 �� ����� �� �� � � 
��	 �� �� � �' � � ����� � ��� 	 �� � � ' �	 & � �' � � 
 � � / � 
� & � 0 ��� 
� & � � �	 &
� �
� �
���� 	 ���	 & �� � 	 � � � ��& � � �$ 	 %



���������	��
��
���
� �
� � ������� ��� ������� ��	������ ��
�
��� ��� �� �� 


��� � ���

������� ��	 �
 � �$ � �� �� 
�
��� � �
� 
� �� � ��� �� � � 
� ����� � ����  �
�! � "�−���	 �
�! � � � 
��#�	 $ �� 
�""������ 
�
%& � �

��  ���
+� L � �0 �/ � � ��� � �� � 	0 �A� �
� � ��������	�� ��	��	�� �	$ �C�" �� �� ������# �� ��	��

Recycled Water Use Purposes Lawns (excludes BBQ/picnic areas)

Existing Water Sources
(Potable, Bore, Other)

Potable on BBQ/picnic areas

Total Property Area (Ha) ~10Ha (~1500m x ~70m)

Potential Recycled Water Irrigation Area (Ha) ~4.8Ha (4.5-5 Ha)

Maximum Daily Recycled Water Use (Ml/day) 0.24

Average Annual Recycled Water Use (Ml/Year) 15.4

Recycled Water Watering Times Anytime (only with subsoil irrigation)

Peak Flows (l/s) 4.2

Type of Recycled Water Storage Tank
& Capacity (Ml) No storage (impractical)

Method(s) of Irrigation
Subsoil Irrigation (in-line drippers, ~150-300mm
below ground, 4l/hr per dripper)

Soil Profile/Types (topsoil & subsoil) Fine to Coarse Sands

Adjacent Sensitive Land Uses
Residential ~30m to west separated by Marine
Pde. Native dune vegetation adjacent to east.

Drainage Outlets & Nearest Surface Waters
(name & buffer distance)

Drainage outlet to beach roughly opposite Beach
& Zephyr St

Public Access (Hrs of Opening) Unrestricted 24 hours.



���������	��
��
���
� �
� � ������� ��� ������� ��	������ ��
�
��� ��� �� �� 


��� � ���

������� ��	 �
 � �$ � �� �� 
�
��� � �
� 
� �� � ��� �� � � 
� ����� � ����  �
�! � "�−���	 �
�! � � � 
��#�	 $ �� 
�""������ 
�
%& � �

��  ���
+- � �� �� � ���
�5 $ � ��A
	��0 ����$ � ��� 
�������	B' ��0 �� �# ����C� " �� �� ������# �� ��	��

Recycled Water Use Purposes
Playing Fields, Gardens/Lawns around toilets &
grandstand

Existing Water Sources
(Potable, Bore, Other)

Potable on cricket oval & Bore water on
gardens/lawns around toilets & grandstand

Total Property Area (Ha)

Potential Recycled Water Irrigation Area (Ha) 2.5 (cricket oval 1.3, soccer/hockey field 1.2Ha)

Maximum Daily Recycled Water Use (Ml/day) 0.125

Average Annual Recycled Water Use (Ml/Year) 18.3

Recycled Water Watering Times Overnight: 11pm to 3am

Peak Flows (l/s) 8.7

Type of Recycled Water Storage Tank
& Capacity (Ml) 1 x 125 kL steel (eg. by Pioneer or APT)

Method(s) of Irrigation Pop-up spray irrigation.

Soil Profile/Types (topsoil & subsoil) Fine to Coarse Sands

Adjacent Sensitive Land Uses
Residential ~40m to south and east separated by
Shell St & Kingscliff St respectively

Drainage Outlets & Nearest Surface Waters
(name & buffer distance)

Drainage outlets to surrounding council street
drains

Public Access (Hrs of Opening) Unrestricted 24 hours
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Recycled Water Use Purposes Playing Fields (Soccer, Hockey, Athletics)

Existing Water Sources
(Potable, Bore, Other)

Potable

Total Property Area (Ha)

Potential Recycled Water Irrigation Area (Ha) 7.2

Maximum Daily Recycled Water Use (Ml/day) 0.36

Average Annual Recycled Water Use (Ml/Year) 33

Recycled Water Watering Times Overnight: 11pm to 3am

Peak Flows (l/s) 25

Type of Recycled Water Storage Tank
& Capacity (Ml)

1 x 360 kL steel (eg. by Pioneer or APT), or
3 x 125 kL steel (eg. by Pioneer or APT)

Method(s) of Irrigation Pop-up spray irrigation (Hunter I-31)

Soil Profile/Types (topsoil & subsoil) Fine to Coarse Sands

Adjacent Sensitive Land Uses
Residential ~40m to east separated by Murphy’s
Rd. Wommin Bay Ret. Village adjacent to west

Drainage Outlets & Nearest Surface Waters
(name & buffer distance)

Drainage outlets to surrounding council street
drains, and flora/fauna reserve to the north

Public Access (Hrs of Opening) Unrestricted 24 hours
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Recycled Water Use Purposes Rugby Field, 2 Bowling Greens

Existing Water Sources
(Potable, Bore, Other)

Bore and Potable

Total Property Area (Ha)

Potential Recycled Water Irrigation Area (Ha)
2.7
(Rugby Field 1.4 Ha, Bowling Greens 0.3 Ha)

Maximum Daily Recycled Water Use (Ml/day)
0.085
(Rugby 0.07Ml/d, Bowling Greens 0.015M/ld)

Average Annual Recycled Water Use (Ml/Year)
8.5
(Rugby 7Ml/yr, Bowling Greens 1.5Ml/yr)

Recycled Water Watering Times Overnight: 7pm to 3am

Peak Flows (l/s)
3
(Rugby 2.5 l/s, Bowling Greens 0.5 l/s)

Type of Recycled Water Storage Tank
& Capacity (Ml)

1 x 85 kL steel (eg. by Pioneer or APT), or
1 x 70 kL (steel), & 1x15 kL (plastic eg. by Nylex)

Method(s) of Irrigation
Rugby: Pop-up spray irrigation
Bowling Greens: spray, hand held hoses

Soil Profile/Types (topsoil & subsoil) Fine to Coarse Sands

Adjacent Sensitive Land Uses
Wommin Bay Ret. Vil lage ~20m to north of
bowling greens.  Walter Peate adjacent to east

Drainage Outlets & Nearest Surface Waters
(name & buffer distance)

Drainage outlet to surrounding council street
drains (Wommin Bay Rd)

Public Access (Hrs of Opening)
Mostly Daylight Hours (dawn to dusk)
Nighttime (up to 11pm) training on Rugby Field
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Recycled Water Use Purposes 3 Bowling Greens

Existing Water Sources
(Potable, Bore, Other)

Potable

Total Property Area (Ha)

Potential Recycled Water Irrigation Area (Ha) 0.5

Maximum Daily Recycled Water Use (Ml/day) 0.025

Average Annual Recycled Water Use (Ml/Year) 2.5

Recycled Water Watering Times Overnight: 7pm to 3am

Peak Flows (l/s) 0.9

Type of Recycled Water Storage Tank
& Capacity (Ml) 1x25 kL (plastic eg. by Nylex)

Method(s) of Irrigation Spray & hand held hoses

Soil Profile/Types (topsoil & subsoil) Fine to Coarse Sands

Adjacent Sensitive Land Uses
Kingscliff commercial strip ~20m to west
separated by Marine Pde (~5m to public path)

Drainage Outlets & Nearest Surface Waters
(name & buffer distance) Drainage outlet (south side) to beach

Public Access (Hrs of Opening) Mostly Daylight Hours (dawn to dusk)
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Recycled Water Use Purposes 18 Hole golf Course & Driving Range

Existing Water Sources
(Potable, Bore, Other)

Bore Water & Onsite Catchment Dams
(current watering of tees and greens only)

Total Property Area (Ha)

Potential Recycled Water Irrigation Area (Ha)
~20Ha (for extended 18hole golf course, greens,
tees, fairways, driving range)

Maximum Daily Recycled Water Use (Ml/day) 1.0

Average Annual Recycled Water Use (Ml/Year) 100

Recycled Water Watering Times Overnight: 7pm to 3am

Peak Flows (l/s) 13.9 (supply to golf course dam)

Type of Recycled Water Storage Tank
& Capacity (Ml) 6ML dam (proposed)

Method(s) of Irrigation Pop-up spray & hand held hoses

Soil Profile/Types (topsoil & subsoil) Fine to Coarse Sands

Adjacent Sensitive Land Uses
Rural residential adjacent to south east corner of
golf course, ~50m fro m nearest greens/tees.

Drainage Outlets & Nearest Surface Waters
(name & buffer distance)

Drainage to open drain from south west corner
(ultimately to Tweed River via open drains)

Public Access (Hrs of Opening) Daylight Hours (dawn to dusk).
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Appendix D Hydraulic Modeling of Kingscliff Stage 1 Recycled
Water Options
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Appendix E Buffer Storage at Kingscliff STP
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Appendix F Recycled Water Site Storage Tanks
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Appendix G Kingscliff Recycled Water Scheme Stage 1 Cost Estimates

Appendix G Kingscliff Recycled Water scheme Stage 1 Cost Summary
Total Gross Costs

Option Cost Say
Option 1, High Flow Golf Course from STP 2,210,933$          2.2$             Million

Option 2, Low Flow to Storage Tanks Golf Course form STP 1,730,774$          1.7$             Million
Option 3, High Flow Golf Course from Tweed Coast Rd 2,274,068$          2.3$             Million

Potential Reductions/Savings:

1 Potential Savings from Shared Pipe Trench up to east side of existing STP Diam. Length Pipe
 Not Shared
Installation 

Savings 
(~50%)

Option 1 250mm 3000 215,000$       325,000$      = 162,500$ 
Option 2 150mm 3000 84,000$         126,000$      = 63,000$   
Option 3 250mm 3000 215,000$       325,000$      = 162,500$ 

2 Golf Course Pipeline Costs
Option 1  for 700m of 100mm golf course pipeline 70,000$   
Option 2  for 700m of 100mm golf course pipeline 70,000$   
Option 3  for 550m of 100mm golf course pipeline 55,000$   

3 Golf Course Pump Costs
Option 1 Golf Course pays 33% of pump supply & installation 50,000$        = 16,500$   
Option 2 Golf Course pays 50% of pump supply & installation 40,000$        = 20,000$   
Option 3 Golf Course pays 33% of pump supply & installation 50,000$        = 16,500$   

4 Private Customer Tank Costs
Option 2 All above Ground Customers Pay 100% of tank construction costs 46,000$        = 46,000$   

Option 2 Ned Byrne Underground, rest above ground Customers Pay 100% of tank construction costs 60,000$        = 60,000$   

5 Buffer Storage shared wall (87m2 prefab) with CCT 
Option 1 and 3 (25m3 less concr.) 20% savings on full buffer storage 150,000$      = 30,000$   

6 Recycled water main over canal using existing Sewer Pylon Pipe Bridge. Two alternatives: Cost Boring/sleeve/connect
(i) Attach new 250mm DICL recycled water pipe to bridge & connect to recycled water main 35,000$         
(ii) If redundant, retain & connect 225mm DICL sewer main over canal to new RW main 10,000$         

Options 1&3 85,000$        50,000$   
Option 2 59,600$        24,600$   

Revised Lower Cost with Potential Reductions/Savings (1 to 6 as above)

Option Cost Say Total Savings
Option 1, High Flow Golf Course from STP 1,881,933$          1.9$             Million 329,000$ 

Option 2, Low Flow to Storage Tanks Golf Course from STP 1,507,174$          1.5$             Million 223,600$ 
Option 3, High Flow Golf Course from Tweed Coast Rd 1,960,068$          2.0$             Million 314,000$ 

(Note: additional $25000 saving for all options if the existing 225mm DICL sewer main over the canal becomes available for recycled water scheme.)

Revised Higher Costs for Option 2 Underground Storage Tanks 

Option Cost Say Total Additional Cost
Option 1, High Flow Golf Course from STP 1,881,933$          1.9$             Million

Option 2, Low Flow to Storage Tanks Golf Course from STP 1,592,174$          1.6$             Million 85,000$   
Option 3, High Flow Golf Course from Tweed Coast Rd 1,960,068$          2.0$             Million
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Kingscliff Recycled Water Scheme

Table B1 - Option 1 - Cost Estimate for Peak Irrigation Pressure System excluding Golf Course

Item Description Number of Best Case Medium Case Worst Case

1 Pump Station Costs at WWTP (excluding supply pipeline) 37.6L/s @50m
1.1 Pump station insitu concrete slab (no pumphouse building) 1 10,000$               12,000$           14,000$                   
1.2 Supply & installation of 3 pumps 1 40,000$               50,000$           60,000$                   1/3 Cost allocation to Golf Course
1.3 Supply & installation of associated pipework, pipe supports, pump valves, fittings, etc 1 20,000$               25,000$           30,000$                   
1.4 Supply & Installation of Auto Backwash Filter, associated pipework, valves, fittings, etc 1 20,000$               25,000$           30,000$                   
1.5 Supply & Installation of switchboard (power distribution & metering) 1 20,000$               25,000$           30,000$                   
1.6 Electrical, Power Mains, pump cabling, isolators, general lighting & power outlets 1 15,000$               20,000$           25,000$                   
1.7 Buffer Storage Tank d/s of CCT (320 cubic metres concrete tank) 1 120,000$             150,000$         180,000$                 

Sub total Item 1 245,000$             307,000$         369,000$                 15% 14% 13%

2 Canal Crossing - Bore Under Canal
2.1 φ300 DICL Sleeved Pipe 60 11,400$               15,000$           19,800$                   
2.2 Boring Cost 1 50,000$               60,000$           70,000$                   
2.3 Connection to recycled water main, flanges, valves, pits 1 8,000$                 10,000$           12,000$                   

Sub total Item 2 69,400$               85,000$           101,800$                 4% 4% 3%

3 Recycled Water Supply Infrastructure
3.1 Sections A to F: φ250 uPVC trunkmain from WWTP to Jack Bayliss Park (JBP) juncture 3,600 m 648,000$             864,000$         1,152,000$              
3.2 Section G: φ100 uPVC pipework from JBP juncture to JBP South 260 m 13,000$               26,000$           40,560$                   
3.3 Section G: φ100 uPVC pipework from JBP South to Kingscliff Bowls Club 260 m 13,000$               26,000$           40,560$                   
3.4 Section H:  φ200 uPVC pipework from JBP juncture to JBP North 900 m 81,000$               139,500$         207,000$                 
3.5 Section I:  φ200 uPVC pipework from JBP North to Reg Dalton juncture 370 m 33,300$               57,350$           85,100$                   
3.6 Section J: φ100 uPVC pipework from Reg Dalton juncture to Reg Dalton Oval 200 m 10,000$               20,000$           31,200$                   
3.7 Section K: φ200 uPVC pipework from Reg Dalton juncture to Ned Byrne juncture 340 m 30,600$               52,700$           78,200$                   
3.8 Section L: φ100 uPVC pipework from  Ned Byrne juncture to Cudgen Bowling Greens 135 m 6,750$                 13,500$           21,060$                   
3.9 Section M: φ200 uPVC pipework from Ned Byrne juncture to Walter Peate Res. 200 m 18,000$               31,000$           46,000$                   
3.10 Chinderah Golf Course Pipe: φ100 uPVC trunkmain from WWTP to Golf Course dam 700 m 35,000$               70,000$           109,200$                 Cost allocation to Golf Course

Sub total Item 3 888,650$             1,300,050$      1,810,880$              56% 59% 61%

4 Irrigation Infrastructure
South Line

4.1 Jack Bayliss Park South
4.1.1 Storage Tank (not required for any options) 1 -$                        -$                    -$                             
4.1.2 Irrigation infrastructure supply and installation - 0.7L/s @ 20m 1 14,250$               19,000$           23,750$                   
4.2 Kingscliff Bowls
4.2.2     Storage Tank (not required) 1 -$                        -$                    -$                             
4.2.2      Irrigation Infrastructure supply and installation - 0.9L/s @ 20m 1 4,500$                 6,000$             7,500$                     

North Line
4.3 Jack Bayliss Park North 
4.3.1 Storage Tank (not required for any options) 1 -$                        -$                -$                             
4.3.2      Irrigation  infrastructure supply and installation - 3.7L/s @ 20m 1 36,000$               48,000$           60,000$                   
4.4 Reg Dalton Oval 
4.4.1     Storage Tank (not required) 1 -$                        -$                    -$                             
4.4.2      Irrigation infrastructure (8.7L/s @ 20m) supply and installation, 1 11,625$               15,500$           19,375$                   
4.5 Walter Peate Reserve 
4.5.1     Storage Tank (not required) 1 -$                        -$                    -$                             
4.5.2   Irrigation infrastructure (25L/s @ 20m) supply and installation 1 6,750$                 9,000$             11,250$                   
4.6 Ned Byrne Field & Cudgen Leagues Bowls 
4.6.1     Storage Tank (not required) 1 -$                        -$                    -$                             
4.6.2      Irrigation infrastructure (3L/s @ 20m) supply & installation 1 6,000$                 8,000$             10,000$                   

Sub total Item 4 79,125$               105,500$         131,875$                 5% 5% 4%

5 Preliminaries, Site Establishment, Cleanup and Commisioning
5.1 Preliminaries, Site Establishment 1 80,000$               100,000$         120,000$                 
5.2 Site Cleanup, Demobilisation 1 10,000$               12,500$           15,000$                   
5.3 Commisioning & Defects 1 10,000$               12,500$           15,000$                   1% 1% 1%

Sub total for Item 5 100,000$             125,000$         150,000$                 
0% 0% 0%

Sub total for scheme 1,382,175$          1,922,550$      2,563,555$              

6 Design and Administration Costs
6.1 Investigation, approvals, design, tender/contract documentation 1 138,218$             192,255$         256,356$                 
6.2 Tweed Shire contract admin. & supervision, corporate overheads 1 69,109$               96,128$           128,178$                 

Sub total Item 6 207,326$             288,383$         384,533$                 13% 13% 13%

TOTAL for Scheme 1,589,501$          2,210,933$      2,948,088$              100% 100% 100%
Say
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Basis of Costs
1. Pump station costs based on other recent projects and supplier costs.
2. Pipe rates based on compiled data from MWH projects and water authorities. 
The following rates have been used

Pipe Details Best Case Medium Case Worst Case Price from Vini Tyco Water Tycowater
φ300 uPVC / DICL 190$            250$                    330$                111$                    93$              83$              

φ250 uPVC 180$            240$                    320$                72$                      79$              62$              
φ200 uPVC 90$              155$                    230$                46$                      50$              42$              
φ150 uPVC 70$              140$                    200$                28$                      30$              21$              
φ100 uPVC 50$              100$                    156$                14$                      15$              13$              

φ80 uPVC 45$              95$                      151$                8$                        10$              -

3.Typical contingencies of 20% have been applied to the medium case and more
 conservative contingencies of 50% have been applied for the worst case

4. Irrigation Infrastructure Costs
(copy of table used for calcutlation in Table B2)

Prices for supply of water tank Pioneer
 Nylex

Plastank 
 Australian 

Panel Tanks Note: APT 2.8m tall
Jack Bayliss Park South Storage Tank Design 40KL 15,665$       5,020$                 11,700$           
Kingscliff Bowls Storage Tank Design 24KL - 2,420$                 10,351$           
Jack Bayliss Park North Storage Tank Design 200KL 42,976$       26,800$           
Reg Dalton Oval Storage Tank Design 125KL 21,488$       21,364$           
Walter Peate Reserve Storage Tank Design 360KL 64,464$       39,300$           
Ned Byrne Field & Cudgen Leagues Bowls Storage Tank Design 85KL 21,488$       15,960$           

Storage Tank Construction Construction costs Tank
 Foundations /
 Earthworks 

 Geotech
Investigation 

Tank Valves and 
Fittings 2m high Fencing

Warning 
Signage

Tank
Sub Total

Jack Bayliss Park South Storage Tank Design 40KL (if required) 5,020$         8,000$                1,000$            1,000$                     500$                   100$           15,620$      No tank req'd
Jack Bayliss Park North Storage Tank Design 200KL (if required) 26,800$       15,000$              6,000$            5,000$                     3,000$                200$           56,000$      No tank req'd
Kingscliff Bowls Storage Tank Design 24KL 2,420$         2,000$                 500$                500$                        500$                    100$            6,020$         
Reg Dalton Oval Storage Tank Design 125KL 21,488$       12,000$               5,000$             3,000$                     1,500$                 200$            43,188$       
Walter Peate Reserve Storage Tank Design 360KL 39,300$       22,000$               10,000$           9,000$                     4,000$                 400$            84,700$       
Ned Byrne Field & Cudgen Leagues Bowls Storage Tank Design 85KL 21,488$       12,000$               3,000$             2,000$                     1,000$                 300$            39,788$       

Irrigation Infrastructure Costings
Water Meter 

(TSC)
Connect to RW 

main, valves

Irrigation  
control 
system

Potable 
Backflow Valve & 
Backup Supply

 Irrigation Pump 
Station 

Suuply/Inst. 

Irrigation
Sprinkler 
Network

Infrastr.
Sub Total

Ha 
Irrigated

Existing 
Irrig 
Pump?

Jack Bayliss Park South, Sub Soil Irrigation (0.7l/s @ 20m head) 3,000.00$    1,000.00$            2,000.00$        1,000.00$                -$                         12,000$       19,000$       0.8 No pump req'd
Kingscliff Bowls (0.9 l/s @ 20m head) 3,000.00$    1,000.00$            1,000.00$        1,000.00$                -$                         - 6,000$         Existing No pump req'd
Jack Bayliss Park North, Sub Soil Irrigation (3.5 l/s @ 20m head) 3,000.00$    2,000.00$            2,000.00$        1,000.00$                -$                         40,000$       48,000$       4 No
Reg Dalton (oval existing, plus new spray irrigation for Hockey) (8.7 l/s @ 20m head) 3,000.00$    3,000.00$            1,000.00$        1,000.00$                -$                         7,500$         15,500$       0.5 Yes but upgrade needed
Walter Peate Reserve (25 l/s @ 20m head) 3,000.00$    4,000.00$            1,000.00$        1,000.00$                -$                         - 9,000$         Existing No
Ned Byrne Field & Cudgen Leagues Bowls  (2.5 l/s & 0.5 l/s respectively @ 20m head) 3,000.00$    2,000.00$            2,000.00$        1,000.00$                -$                         - 8,000$         Existing Yes

Irrigation System Installation Rates $ / Hectare
Pop up Surface Spray
Best Case 8,000.00$    
Medium 12,000.00$  
Worst 16,000.00$  
Sub-Soil Irrigation
Best Case 10,000.00$  
Medium 15,000.00$  
Worst 20,000.00$  
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Kingscliff Recycled Water Scheme

Table B2 - Option 2 - Cost Estimate for Daily Demand Storage Tanks System excluding Golf Course

Item Description Number of Best Case Medium Case Worst Case

1 Pump Station Costs at WWTP (excluding supply pipeline) 21L/s @50m
1.1 Pump station insitu concrete slab (no pumphouse building) 1 10,000$               12,000$            14,000$                    
1.2 Supply & installation of 2 pumps 1 35,000$               40,000$            45,000$                    1/2 Cost allocation to Golf Course
1.3 Supply & installation of associated pipework, pipe supports, pump valves, fittings, etc 1 15,000$               20,000$            25,000$                    
1.4 Supply & Installation of Auto Backwash Filter, associated pipework, valves, fittings, etc 1 15,000$               20,000$            25,000$                    
1.5 Supply & Installation of switchboard (power distribution & metering) 1 20,000$               25,000$            30,000$                    
1.6 Electrical, Power Mains, pump cabling, isolators, general lighting & power outlets 1 15,000$               20,000$            25,000$                    
1.7 Buffer Storage Tank d/s of CCT (not required for option 2) 1 -$                          -$                      -$                               

Sub total Item 1 110,000$             137,000$          164,000$                  10% 8% 7%

2 Canal Crossing - Bore Under Canal
2.1 200φ DICL Sleeved Pipe 60 6,000$                 9,600$              14,400$                    
2.2 Boring Cost 1 30,000$               40,000$            50,000$                    
2.3 Connection to recycled water main, flanges, valves, pits 1 8,000$                 10,000$            12,000$                    

Sub total Item 2 44,000$               59,600$            76,400$                    4% 3% 3%

3 Recycled Water Supply Infrastrucure
3.1 Sections A to F: φ150 uPVC trunkmain from WWTP to Jack Bayliss Park (JBP) juncture 3,600 m 252,000$             504,000$          720,000$                  
3.2 Section G: φ80 uPVC pipework from JBP juncture to JBP South 260 m 11,700$               24,700$            39,260$                    
3.3 Section G: φ80 uPVC pipework from JBP South to Kingscliff Bowls Club 260 m 11,700$               24,700$            39,260$                    
3.4 Section H:  φ��� uPVC pipework from JBP juncture to JBP North 900 m 63,000$               126,000$          180,000$                  
3.5 Section I:  φ100 uPVC pipework from JBP North to Reg Dalton juncture 370 m 18,500$               37,000$            57,720$                    
3.6 Section J: φ80 uPVC pipework from Reg Dalton juncture to Reg Dalton Oval 200 m 9,000$                 19,000$            30,200$                    
3.7 Section K: φ100 uPVC pipework from Reg Dalton juncture to Ned Byrne juncture 400 m 20,000$               40,000$            62,400$                    
3.8 Section L: φ80 uPVC pipework from  Ned Byrne juncture to Cudgen Bowling Greens 135 m 6,075$                 12,825$            20,385$                    
3.9 Section M: φ80 uPVC pipework from Ned Byrne juncture to Walter Peate Res. 200 m 9,000$                 19,000$            30,200$                    
3.10 Chinderah Golf Course Pipe: φ100 uPVC trunkmain from WWTP to Golf Course dam 700 m 35,000$               70,000$            109,200$                  Cost allocation to Golf Course

Sub total Item 3 435,975$             877,225$          1,288,625$               41% 51% 54%

4 Irrigation Infrastructure
South Line

4.1 Jack Bayliss Park South
4.1.1 Storage Tank (not required for any options) 1 -$                          -$                      -$                               
4.1.2 Irrigation infrastructure supply and installation - 0.7L/s @ 20m 1 14,250$               19,000$            23,750$                    
4.2 Kingscliff Bowls
4.2.2     Storage Tank (25kl) Installed 1 4,515$                 6,020$              7,525$                       
4.2.2      Irrigation Infrastructure supply and installation - 0.9L/s @ 20m 1 4,500$                 6,000$              7,500$                       

North Line
4.3 Jack Bayliss Park North 
4.3.1 Storage Tank (not required for any options) 1 -$                          -$                  -$                               
4.3.2      Irrigation  infrastructure supply and installation - 3.7L/s @ 20m 1 36,000$               48,000$            60,000$                    
4.4 Reg Dalton Oval 
4.4.1     Storage Tank (125kl) Installed 1 32,391$               43,188$            53,985$                    
4.4.2      Irrigation infrastructure & pump (8.7L/s @ 20m) supply and installation, 1 18,375$               24,500$            30,625$                    
4.5 Walter Peate Reserve 
4.5.1     Storage Tank (360kl) Installed 1 63,525$               84,700$            105,875$                  
4.5.2   Irrigation infrastructure & pump (25L/s @ 20m) supply and installation 1 20,250$               27,000$            33,750$                    
4.6 Ned Byrne Field & Cudgen Leagues Bowls 
4.6.1     Storage Tank (85kl) Installed 1 29,841$               39,788$            49,735$                    173,696$            Total Storage Tank Costs
4.6.2      Irrigation infrastructure & pump (3L/s @ 20m) supply & installation 1 6,000$                 8,000$              10,000$                    

Sub total Item 4 229,647$             306,196$          382,745$                  22% 18% 16%

5 Preliminaries, Site Establishment, Cleanup and Commisioning
5.1 Preliminaries, Site Establishment 1 80,000$               100,000$          120,000$                  
5.2 Site Cleanup, Demobilisation 1 10,000$               12,500$            15,000$                    
5.3 Commisioning & Defects 1 10,000$               12,500$            15,000$                    1% 1% 1%

Sub total for Item 5 100,000$             125,000$          150,000$                  
0% 0% 0%

Sub total for scheme 919,622$             1,505,021$       2,061,770$               

6 Design and Administration Costs
6.1 Investigation, approvals, design, tender/contract documentation 1 91,962$               150,502$          206,177$                  
6.2 Tweed Shire contract admin. & supervision, corporate overheads 1 45,981$               75,251$            103,089$                  

Sub total Item 6 137,943$             225,753$          309,266$                  13% 13% 13%

8 TOTAL for Scheme 1,057,565$          1,730,774$       2,371,036$               100% 100% 100%
Say
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Kingscliff Recycled Water Scheme

Table B2 - Option 2 - Cost Estimate for Daily Demand Storage Tanks System excluding Golf Course

Item Description Number of Best Case Medium Case Worst Case

Basis of Costs
1. Pump station costs based on other recent projects and supplier costs.
2. Pipe rates based on compiled data from MWH projects and water authorities. 
The following rates have been used

Pipe Details Best Case Medium Case Worst Case Price from Vini Tyco Water
φ200 uPVC 100$                160$                     240$                 47$                      50$               
φ150 uPVC 70$                  140$                     200$                 28$                      30$               
φ100 uPVC 50$                  100$                     156$                 14$                      15$               

φ80 uPVC 45$                  95$                       151$                 8$                        10$               
DICL 70$                  140$                     200$                 

3.Typical contingencies of 20% have been applied to the medium case and more
 conservative contingencies of 50% have been applied for the worst case

4. Irrigation Infrastructure Costs
(copy of table used for calculation in Table B2)

Prices for supply of water tank Pioneer
 Nylex

Plastank 
 Australian 

Panel Tanks Note: APT 2.8m tall
Jack Bayliss Park South Storage Tank Design 40KL 15,665$           5,020$                 11,700$            
Kingscliff Bowls Storage Tank Design 24KL - 2,420$                 10,351$            
Jack Bayliss Park North Storage Tank Design 200KL 42,976$           26,800$            
Reg Dalton Oval Storage Tank Design 125KL 21,488$           21,364$            
Walter Peate Reserve Storage Tank Design 360KL 64,464$           39,300$            
Ned Byrne Field & Cudgen Leagues Bowls Storage Tank Design 85KL 21,488$           15,960$            

Storage Tank Construction Construction costs Tank
 Foundations /

 Earthworks 
 Geotech

Investigation 
Tank Valves and 

Fittings 2m high Fencing
Warning 
Signage

Tank
Sub Total

Jack Bayliss Park South Storage Tank Design 40KL (if required) 5,020$             8,000$                 1,000$              1,000$                      500$                   100$            15,620$                 No tank req'd
Jack Bayliss Park North Storage Tank Design 200KL (if required) 26,800$           15,000$               6,000$              5,000$                      3,000$                200$            56,000$                 No tank req'd
Kingscliff Bowls Storage Tank Design 24KL 2,420$             2,000$                 500$                 500$                          500$                    100$             6,020$                    
Reg Dalton Oval Storage Tank Design 125KL 21,488$           12,000$               5,000$              3,000$                       1,500$                 200$             43,188$                 
Walter Peate Reserve Storage Tank Design 360KL 39,300$           22,000$               10,000$            9,000$                       4,000$                 400$             84,700$                 
Ned Byrne Field & Cudgen Leagues Bowls Storage Tank Design 85KL 21,488$           12,000$               3,000$              2,000$                       1,000$                 300$             39,788$                 

Irrigation Infrastructure Costings
Water Meter 

(TSC)
Connect to RW 

main, valves
Irrigation  

control system

Potable 
Backflow Valve & 
Backup Supply

 Irrigation Pump 
Station 

Suuply/Inst. 

Irrigation
Sprinkler 
Network

Infrastr.
Sub Total

Ha 
Irrigated Existing Irrig Pump?

Jack Bayliss Park South, Sub Soil Irrigation (0.7l/s @ 20m head) 3,000.00$        1,000.00$            2,000.00$         1,000.00$                 -$                         12,000$        19,000.00$            0.8 No pump req'd
Kingscliff Bowls (0.9 l/s @ 20m head) 3,000.00$        1,000.00$            1,000.00$         1,000.00$                 -$                         - 6,000.00$              Existing No pump req'd
Jack Bayliss Park North, Sub Soil Irrigation (3.5 l/s @ 20m head) 3,000.00$        2,000.00$            2,000.00$         1,000.00$                 -$                         40,000$        48,000.00$            4 No
Reg Dalton (oval existing, plus new spray irrigation for Hockey) (8.7 l/s @ 20m head) 3,000.00$        2,000.00$            1,000.00$         1,000.00$                 10,000$              7,500$          24,500.00$            0.5 Yes but upgrade needed
Walter Peate Reserve (25 l/s @ 20m head) 3,000.00$        2,000.00$            1,000.00$         1,000.00$                 20,000$              - 27,000.00$            Existing No
Ned Byrne Field & Cudgen Leagues Bowls  (2.5 l/s & 0.5 l/s respectively @ 20m head) 3,000.00$        2,000.00$            2,000.00$         1,000.00$                 -$                         - 8,000.00$              Existing Yes

Irrigation System Installation Rates $ / Hectare
Pop up Surface Spray
Best Case 8,000.00$        
Medium 12,000.00$      
Worst 16,000.00$      
Sub-Soil Irrigation
Best Case 10,000.00$      
Medium 15,000.00$      
Worst 20,000.00$      
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Kingscliff Recycled Water Scheme

Table B3 - Option 3 - Cost Estimate for Peak Irrigation Pressure System including Golf Course

Item Description Number of Best Case Medium Case Worst Case

1 Pump Station Costs at WWTP (excluding supply pipeline) 37.6L/s @50m
1.1 Pump station insitu concrete slab (no pumphouse building) 1 10,000$               12,000$           14,000$                   
1.2 Supply & installation of 3 pumps 1 40,000$               50,000$           60,000$                   1/3 Cost allocation to Golf Course
1.3 Supply & installation of associated pipework, pipe supports, pump valves, fittings, etc 1 20,000$               25,000$           30,000$                   
1.4 Supply & Installation of Auto Backwash Filter, associated pipework, valves, fittings, etc 1 20,000$               25,000$           30,000$                   
1.5 Supply & Installation of switchboard (power distribution & metering) 1 20,000$               25,000$           30,000$                   
1.6 Electrical, Power Mains, pump cabling, isolators, general lighting & power outlets 1 15,000$               20,000$           25,000$                   
1.7 Buffer Storage Tank d/s of CCT (320 cubic metres concrete tank) 1 120,000$             150,000$         180,000$                 

Sub total Item 1 245,000$             307,000$         369,000$                 15% 14% 12%

2 Canal Crossing - Bore Under Canal
2.1 φ300 DICL Sleeved Pipe 60 11,400$               15,000$           19,800$                   
2.2 Boring Cost 1 50,000$               60,000$           70,000$                   
2.3 Connection to recycled water main, flanges, valves, pits 1 8,000$                 10,000$           12,000$                   

Sub total Item 2 69,400$               85,000$           101,800$                 4% 4% 3%

3 Recycled Water Supply Infrastructure
3.1 Sections A to F: φ250 uPVC trunkmain from WWTP to Jack Bayliss Park (JBP) juncture 3,600 m 648,000$             864,000$         1,152,000$              
3.2 Section G: φ100 uPVC pipework from JBP juncture to JBP South 260 m 13,000$               26,000$           40,560$                   
3.3 Section G: φ100 uPVC pipework from JBP South to Kingscliff Bowls Club 260 m 13,000$               26,000$           40,560$                   
3.4 Section H:  φ250 uPVC pipework from JBP juncture to JBP North 900 m 162,000$             216,000$         288,000$                 
3.5 Section I:  φ200 uPVC pipework from JBP North to Reg Dalton juncture 370 m 33,300$               57,350$           85,100$                   
3.6 Section J: φ100 uPVC pipework from Reg Dalton juncture to Reg Dalton Oval 200 m 10,000$               20,000$           31,200$                   
3.7 Section K: φ200 uPVC pipework from Reg Dalton juncture to Ned Byrne juncture 340 m 30,600$               52,700$           78,200$                   
3.8 Section L: φ100 uPVC pipework from  Ned Byrne juncture to Cudgen Bowling Greens 135 m 12,150$               18,900$           27,000$                   
3.9 Section M: φ200 uPVC pipework from Ned Byrne juncture to Walter Peate Res. 200 m 9,000$                 19,000$           30,200$                   
3.10 Chinderah Golf Course φ100 uPVC pipe from Tweed Coast Rd to Golf Course Dam 550 m 27,500$               55,000$           85,800$                   Cost allocation to Golf Course

Sub total Item 3 958,550$             1,354,950$      1,858,620$              57% 60% 62%

4 Irrigation Infrastructure
South Line

4.1 Jack Bayliss Park South
4.1.1 Storage Tank (not required for any options) 1 -$                        -$                    -$                             
4.1.2 Irrigation infrastructure supply and installation - 0.7L/s @ 20m 1 14,250$               19,000$           23,750$                   
4.2 Kingscliff Bowls
4.2.2     Storage Tank (not required) 1 -$                        -$                    -$                             
4.2.2      Irrigation Infrastructure supply and installation - 0.9L/s @ 20m 1 4,500$                 6,000$             7,500$                     

North Line
4.3 Jack Bayliss Park North 
4.3.1 Storage Tank (not required for any options) 1 -$                        -$                -$                             
4.3.2      Irrigation  infrastructure supply and installation - 3.7L/s @ 20m 1 36,000$               48,000$           60,000$                   
4.4 Reg Dalton Oval 
4.4.1     Storage Tank (not required) 1 -$                        -$                    -$                             
4.4.2      Irrigation infrastructure & pump (8.7L/s @ 20m) supply and installation, 1 11,625$               15,500$           19,375$                   
4.5 Walter Peate Reserve 
4.5.1     Storage Tank (not required) 1 -$                        -$                    -$                             
4.5.2   Irrigation infrastructure & pump (25L/s @ 20m) supply and installation 1 6,750$                 9,000$             11,250$                   
4.6 Ned Byrne Field & Cudgen Leagues Bowls 
4.6.1     Storage Tank (not required) 1 -$                        -$                    -$                             
4.6.2      Irrigation infrastructure & pump (3L/s @ 20m) supply & installation 1 6,000$                 8,000$             10,000$                   

Sub total Item 4 79,125$               105,500$         131,875$                 5% 5% 4%

5 Preliminaries, Site Establishment, Cleanup and Commisioning
5.1 Preliminaries, Site Establishment 1 80,000$               100,000$         120,000$                 
5.2 Site Cleanup, Demobilisation 1 10,000$               12,500$           15,000$                   
5.3 Commisioning & Defects 1 10,000$               12,500$           15,000$                   1% 1% 0%

Sub total for Item 5 100,000$             125,000$         150,000$                 
0% 0% 0%

Sub total for scheme 1,452,075$          1,977,450$      2,611,295$              

6 Design and Administration Costs
6.1 Investigation, approvals, design, tender/contract documentation 1 145,208$             197,745$         261,130$                 
6.2 Tweed Shire contract admin. & supervision, corporate overheads 1 72,604$               98,873$           130,565$                 

Sub total Item 6 217,811$             296,618$         391,694$                 13% 13% 13%

8 TOTAL for Scheme 1,669,886$          2,274,068$      3,002,989$              100% 100% 100%
Say
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Basis of Costs
1. Pump station costs based on other recent projects and supplier costs.
2. Pipe rates based on compiled data from MWH projects and water authorities. 
The following rates have been used

Pipe Details Best Case Medium Case Worst Case Price from Vini Tyco Water Tycowater
φ300 uPVC / DICL 190$            250$                    330$                111$                   93$                83$                  

φ250 uPVC 180$            240$                    320$                72$                     79$                62$                  
φ200 uPVC 90$              155$                    230$                46$                     50$                42$                  
φ150 uPVC 70$              140$                    200$                28$                     30$                21$                  
φ100 uPVC 50$              100$                    156$                14$                     15$                13$                  

φ80 uPVC 45$              95$                      151$                8$                       10$                -

3.Typical contingencies of 20% have been applied to the medium case and more
 conservative contingencies of 50% have been applied for the worst case

4. Irrigation Infrastructure Costs
(copy of table used for calculation in Table B2)

Prices for supply of water tank Pioneer
 Nylex

Plastank 
 Australian 

Panel Tanks Note: APT 2.8m tall
Jack Bayliss Park South Storage Tank Design 40KL 15,665$       5,020$                 11,700$           
Kingscliff Bowls Storage Tank Design 24KL - 2,420$                 10,351$           
Jack Bayliss Park North Storage Tank Design 200KL 42,976$       26,800$           
Reg Dalton Oval Storage Tank Design 125KL 21,488$       21,364$           
Walter Peate Reserve Storage Tank Design 360KL 64,464$       39,300$           
Ned Byrne Field & Cudgen Leagues Bowls Storage Tank Design 85KL 21,488$       15,960$           

Storage Tank Construction Construction costs Tank
 Foundations /
 Earthworks 

 Geotech
Investigation 

Tank Valves and 
Fittings 2m high Fencing

Warning 
Signage

Tank
Sub Total

Jack Bayliss Park South Storage Tank Design 40KL (if required) 5,020$         8,000$                1,000$            1,000$                     500$                   100$             15,620$           No tank req'd
Jack Bayliss Park North Storage Tank Design 200KL (if required) 26,800$       15,000$              6,000$            5,000$                     3,000$                200$             56,000$           No tank req'd
Kingscliff Bowls Storage Tank Design 24KL 2,420$         2,000$                 500$                500$                        500$                   100$              6,020$             
Reg Dalton Oval Storage Tank Design 125KL 21,488$       12,000$               5,000$             3,000$                     1,500$                200$              43,188$           
Walter Peate Reserve Storage Tank Design 360KL 39,300$       22,000$               10,000$           9,000$                     4,000$                400$              84,700$           
Ned Byrne Field & Cudgen Leagues Bowls Storage Tank Design 85KL 21,488$       12,000$               3,000$             2,000$                     1,000$                300$              39,788$           

Irrigation Infrastructure Costings
Water Meter 

(TSC)
Connect to RW 

main, valves

Irrigation  
control 
system

Potable 
Backflow Valve & 
Backup Supply

 Irrigation Pump 
Station 

Suuply/Inst. 

Irrigation
Sprinkler 
Network

Infrastr.
Sub Total

Ha 
Irrigated

Existing 
Irrig 
Pump?

Jack Bayliss Park South, Sub Soil Irrigation (0.7l/s @ 20m head) 3,000.00$    1,000.00$            2,000.00$        1,000.00$                -$                        12,000$         19,000$           0.8 No pump req'd
Kingscliff Bowls (0.9 l/s @ 20m head) 3,000.00$    1,000.00$            1,000.00$        1,000.00$                -$                        - 6,000$             Existing No pump req'd
Jack Bayliss Park North, Sub Soil Irrigation (3.5 l/s @ 20m head) 3,000.00$    2,000.00$            2,000.00$        1,000.00$                -$                        40,000$         48,000$           4 No
Reg Dalton (oval existing, plus new spray irrigation for Hockey) (8.7 l/s @ 20m head) 3,000.00$    3,000.00$            1,000.00$        1,000.00$                -$                        7,500$           15,500$           0.5 Yes but upgrade needed
Walter Peate Reserve (25 l/s @ 20m head) 3,000.00$    4,000.00$            1,000.00$        1,000.00$                -$                        - 9,000$             Existing No
Ned Byrne Field & Cudgen Leagues Bowls  (2.5 l/s & 0.5 l/s respectively @ 20m head) 3,000.00$    2,000.00$            2,000.00$        1,000.00$                -$                        - 8,000$             Existing Yes

Irrigation System Installation Rates $ / Hectare
Pop up Surface Spray
Best Case 8,000.00$    
Medium 12,000.00$  
Worst 16,000.00$  
Sub-Soil Irrigation
Best Case 10,000.00$  
Medium 15,000.00$  
Worst 20,000.00$  
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Costs for Below Ground Storage Tanks at Kingscliff

Location Capacity Kl Radius m

Floor Slab
(400mm)
(40mPa)

Roof Slab
(600mm)
(40mPa)

Walls 
(300mm)
(40mPa) Total Concr.Surrounds Total Excav

JB Park Sth 40 2.5 8 12 10 30 64 133
JB Park Nth 2m tank depth 200 5.6 40 60 21 121 134 456
Reg Dalton 2m tank depth 125 4.5 25 37.5 17 79 108 312
Walter Peate 2m tank depth 360 7.6 72 108 29 209 178 747
Ned Byrne 2m tank depth 85 3.7 17 25.5 14 56 90 231
JB Park Nth 3m tank depth 200 4.6 27 40 26 93 148 441
Reg Dalton 3m tank depth 125 3.6 17 25 21 62 119 306
Walter Peate 3m tank depth 360 6.2 48 72 35 155 195 710
Ned Byrne 3m tank depth 85 3.0 11 17 17 45 100 230

Location Capacity Kl

Excavation
in sand
$10/m3

Dewatering
$35/m2

Concrete
Supply, inst. 

Re-inf, 
Formwork
$1100/m3

Offsite
Disposal
of Spoil
$5/m3

Geotech
Inv.

$

Tank Valves
& Fittings

$

Under 
ground 
tanks
 Total

$

Compare 
with

Above
Ground 

$

Additional 
Costs for 

Underground 
tanks 

$
JB Park Sth 40 1,334$        600$                32,463$      348$             1,000$      1,000$          34,744$     15,620$    19,124$           
JB Park Nth 200 4,557$        3,000$             133,396$    1,606$          6,000$      5,000$          142,559$   56,000$    86,559$           
Reg Dalton 125 3,120$        1,875$             87,246$      1,022$          5,000$      3,000$          93,263$     43,188$    50,075$           
Walter Peate 360 7,465$        5,400$             229,390$    2,843$          10,000$    9,000$          245,098$   84,700$    160,398$         
Ned Byrne 85 2,313$        1,275$             62,003$      707$             3,000$      2,000$          66,298$     39,788$    26,510$           
JB Park Nth 3m tank depth 200 4,407$        2,000$             101,988$    1,464$          6,000$      5,000$          109,858$   56,000$    53,858$           
Reg Dalton 3m tank depth 125 3,061$        1,250$             68,487$      936$             5,000$      3,000$          73,735$     43,188$    30,547$           
Walter Peate 3m tank depth 360 7,104$        3,600$             170,444$    2,575$          10,000$    9,000$          183,723$   84,700$    99,023$           
Ned Byrne 3m tank depth 85 2,299$        850$                49,847$      652$             3,000$      2,000$          53,648$     39,788$    13,860$           

Say
Total Additional Costs for Underground Tank Options $ Reg Dalton, Walter Peate & Ned Byrne 2m deep tanks 236,982$         240,000$      

Reg Dalton, Walter Peate & Ned Byrne 3m deep tanks 143,430$         145,000$      

Concrete Volume m3
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Kingscliff Recycled Water Scheme Stage 1 O&M Costs for Options 1 & 3
Equipment Cost Calculation Basis Sub totals  $/Yr Operating Costs $/Yr Comments
Pump station
Power Costs 20kW pump x 8hrs x 180 days x peak $0.2/kWhr = 5,760$                               

20kW pump x 4hrs x 180 days x off-peak $0.07/kWhr = 1,008$                               
40kW pump x  4hrs x 180 days x off-peak $0.07/kWhr = 2,016$                               

Total pumping power cost/year = 8,784$                               
TSC would get a more competitive (bulk) power tariff than that 
assumed here, therefore power costs could be lower (by ~25%)

Labour O&M (2 visits x 1hr x 35 wks) + (2 visits x 5hrs) x $62.50/hr = 5,000$                               2 major servicing visits per year, 35 regular checks during the year
Equipment replacement 2% of capital cost (~$300,000) =  $                              6,000 2% of capital for PS civil, mechanical and Electrical works
Pipeline
O& M 0.25% of capital (~$1.4 Million) = 3,500$                               0.25% of capital for pipeline, valve and fittings
TSC Storage Tanks
O&M 0.25% of capital ($0) = -$                                      1 visit/yr per tank prior to irrigation season
Irrigation @ TSC Sites
O&M 15% of irrig.capex ($100k)+ 7% of pump capex ($0) = 1,500$                               

Total Options 1 and 3  $                      25,000 

Kingscliff Recycled Water Scheme Stage 1 O&M Costs for Option 2
Equipment Cost Calculation Basis Sub totals  $/Yr Operating Costs $/Yr Comments
Pump station
Power Costs 20kW pump x 8hrs x 180 days x peak $0.2/kWhr = 5,760$                               

20kW pump x 8hrs x 180 days x off-peak $0.07/kWhr = 2,016$                               

Total pumping power cost/year = 7,776$                               
TSC would get a more competitive (bulk) power tariff than that 
assumed here, therefore power costs could be lower (by ~25%)

Labour O&M (2 visits x 1hr x 35 wks) + (2 visits x 5hrs) x $62.50/hr = 5,000$                               2 major servicing visits per year, 35 regular checks during the year
Equipment replacement 2% of capital cost (~140,000) =  $                              2,800 2% of capital for PS civil, mechanical and Electrical works
Pipeline
O& M 0.25% of capital (~$0.9 Million) = 2,250$                               0.25% of capital for pipeline, valve and fittings
TSC Storage Tanks
O&M 0.25% of capital ($250,000) = 625$                                  1 visit/yr per tank prior to irrigation season
Irrigation @ TSC Sites
O&M 15% of irrig.capex ($100k)+ 7% of pump capex ($30k) = 3,600$                               

Total Option 2  $                      22,000 

~15% of Irrig. Equipment + ~7% of Irrigation Pump System
(~5% pump operating power + 2% pump maintenance/repair)

~15% of Irrig. Equipment + ~7% of Irrigation Pump System
(~5% pump operating power + 2% pump maintenance/repair)

MWH Australia Pty Ltd Confidential Operating Costs Page 9



Appendix G Kingscliff Water Recycling Scheme Stage 1 Cost Estimates

PROJECT

23//12/04

Start of Project 2005
Length of Evaluation 25
Estimated Project Life (years)

Discount rate 8%

OPTION SUMMARY
Criteria Option 1 Option 2 Option 3 Option X

CAPITAL COST $1,900 $1,600 $2,000 $1,900

RECURRENT COSTS (25yr) $650 $572 $650 $624

INCOME

NPV -$2,120 -$1,857 -$2,292 -$2,005

Kingscliff Recycled Water Scheme Stage 1

ASSUMPTIONS

Kingscliff Recycled Water Scheme Stage 1

NPV ANALYSIS

MWH Australia Pty Ltd Confidential NPV SUMMARY Page 10



Appendix G Kingscliff Water Recycling Scheme Stage 1 Cost Estimates 23/12/04

NOTES:
1. Option 1 is the Base Option
2. Enter data in the Project Heading and Project Data box on this page only.
3. Enter information for each option in the appropriate Worksheet.
4. Do not enter information in the red coloured areas.
5. Residual values, if applicable, should be calculated and included as income in the 25th year.

PROJECT

Option 1 High Flow, Direct irrigation, Separate Golf Course Pipe from STP

File Name:

Date: 10-Mar-05

WORKSHEET

PROJECT DATA
Sensitivity Factors: Capital - Construction 1.00

  Start of Project (financial year ending 30/6) 2006 Capital - Other 1.00
  Length of Evaluation (maximum 25 years) 25 Recurrent - O & M 1.00
  Estimated Project Life  Recurrent - Other 1.00

Income 1.00
  Discount Rate (8% suggested) 8%

  NPV -$2,120

TOTAL NET PV
YEAR COST INCOME CASH 8% YEAR INCOME

Construction Other O & M OTHER FLOW Construction Other O & M OTHER
0 $1,900 $0 $25 $0 $1,925 $20 -$1,905 -$1,905 0 $1,900 $25 $20
1 $0 $0 $25 $0 $25 $20 -$5 -$5 1 $25 $20
2 $0 $0 $25 $0 $25 $20 -$5 -$4 2 $25 $20
3 $0 $0 $25 $0 $25 $20 -$5 -$4 3 $25 $20
4 $0 $0 $25 $0 $25 $0 -$25 -$18 4 $25
5 $0 $0 $25 $0 $25 $0 -$25 -$17 5 $25
6 $0 $0 $25 $0 $25 $0 -$25 -$16 6 $25
7 $0 $0 $25 $0 $25 $0 -$25 -$15 7 $25
8 $0 $0 $25 $0 $25 $0 -$25 -$14 8 $25
9 $0 $0 $25 $0 $25 $0 -$25 -$13 9 $25
10 $0 $0 $25 $0 $25 $0 -$25 -$12 10 $25
11 $0 $0 $25 $0 $25 $0 -$25 -$11 11 $25
12 $0 $0 $25 $0 $25 $0 -$25 -$10 12 $25
13 $0 $0 $25 $0 $25 $0 -$25 -$9 13 $25
14 $0 $0 $25 $0 $25 $0 -$25 -$9 14 $25
15 $0 $0 $25 $0 $25 $0 -$25 -$8 15 $25
16 $0 $0 $25 $0 $25 $0 -$25 -$7 16 $25
17 $0 $0 $25 $0 $25 $0 -$25 -$7 17 $25
18 $0 $0 $25 $0 $25 $0 -$25 -$6 18 $25
19 $0 $0 $25 $0 $25 $0 -$25 -$6 19 $25
20 $0 $0 $25 $0 $25 $0 -$25 -$5 20 $25
21 $0 $0 $25 $0 $25 $0 -$25 -$5 21 $25
22 $0 $0 $25 $0 $25 $0 -$25 -$5 22 $25
23 $0 $0 $25 $0 $25 $0 -$25 -$4 23 $25
24 $0 $0 $25 $0 $25 $0 -$25 -$4 24 $25
25 $0 $0 $25 $0 $25 $0 -$25 -$4 25 $25

-$2,120 $1,900 $650 $650 $80

COSTS
CAPITAL

COSTS  ($,000s)

Kingscliff Recycled Water Scheme Stage 1

831/001346

CAPITAL RECURRENTRECURRENT

MWH Australia Pty Ltd Confidential NPV -  Option 1 Page 11



Appendix G Kingscliff Water Recycling Scheme Stage 1 Cost Estimates 23/12/04

NOTES:
1. Option 1 is the Base Option 
2. Enter data in the Project Heading and Project Data box on this page only.
3. Enter information for each option in the appropriate Worksheet.
4. Do not enter information in the red coloured areas.
5. Residual values, if applicable, should be calculated and included as income in the 25th year.

PROJECT

Option 2 Low Flow Supply to Onsite Storage Tanks, Separate Golf Pipe from STP

File Name:

Date: 10-Mar-05

WORKSHEET

PROJECT DATA
Sensitivity Factors: Capital - Construction 1.00

  Start of Project (financial year ending 30/6) 2006 Capital - Other 1.00
  Length of Evaluation (maximum 25 years) 25 Recurrent - O & M 1.00
  Estimated Project Life  Recurrent - Other 1.00

Income 1.00
  Discount Rate (8% suggested) 8%

  NPV -$1,857

TOTAL NET PV
YEAR COST INCOME CASH 8% YEAR INCOME

Construction Other O & M OTHER FLOW Construction Other O & M OTHER
0 $1,600 $0 $22 $0 $1,622 $0 -$1,622 -$1,622 0 $1,600 $22
1 $0 $0 $22 $0 $22 $0 -$22 -$20 1 $22
2 $0 $0 $22 $0 $22 $0 -$22 -$19 2 $22
3 $0 $0 $22 $0 $22 $0 -$22 -$17 3 $22
4 $0 $0 $22 $0 $22 $0 -$22 -$16 4 $22
5 $0 $0 $22 $0 $22 $0 -$22 -$15 5 $22
6 $0 $0 $22 $0 $22 $0 -$22 -$14 6 $22
7 $0 $0 $22 $0 $22 $0 -$22 -$13 7 $22
8 $0 $0 $22 $0 $22 $0 -$22 -$12 8 $22
9 $0 $0 $22 $0 $22 $0 -$22 -$11 9 $22
10 $0 $0 $22 $0 $22 $0 -$22 -$10 10 $22
11 $0 $0 $22 $0 $22 $0 -$22 -$9 11 $22
12 $0 $0 $22 $0 $22 $0 -$22 -$9 12 $22
13 $0 $0 $22 $0 $22 $0 -$22 -$8 13 $22
14 $0 $0 $22 $0 $22 $0 -$22 -$7 14 $22
15 $0 $0 $22 $0 $22 $0 -$22 -$7 15 $22
16 $0 $0 $22 $0 $22 $0 -$22 -$6 16 $22
17 $0 $0 $22 $0 $22 $0 -$22 -$6 17 $22
18 $0 $0 $22 $0 $22 $0 -$22 -$6 18 $22
19 $0 $0 $22 $0 $22 $0 -$22 -$5 19 $22
20 $0 $0 $22 $0 $22 $0 -$22 -$5 20 $22
21 $0 $0 $22 $0 $22 $0 -$22 -$4 21 $22
22 $0 $0 $22 $0 $22 $0 -$22 -$4 22 $22
23 $0 $0 $22 $0 $22 $0 -$22 -$4 23 $22
24 $0 $0 $22 $0 $22 $0 -$22 -$3 24 $22
25 $0 $0 $22 $0 $22 $0 -$22 -$3 25 $22

-$1,857 $1,600 $572 $572 $0

COSTS
CAPITAL

COSTS  ($,000s)

Kingscliff Recycled Water Scheme Stage 1

831/001346

CAPITAL RECURRENTRECURRENT

MWH Australia Pty Ltd Confidential NPV - Option 2 Page 12



Appendix G Kingscliff Water Recycling Scheme Stage 1 Cost Estimates 23/12/04

NOTES:
1. Option 1 is the Base Option 
2. Enter data in the Project Heading and Project Data box on this page only.
3. Enter information for each option in the appropriate Worksheet.
4. Do not enter information in the red coloured areas.
5. Residual values, if applicable, should be calculated and included as income in the 25th year.

PROJECT

OPTION 3 High Flow, Direct irrigation, Golf Course Pipe from Tweed Coast Rd

File Name:

Date: 10-Mar-05

WORKSHEET

PROJECT DATA
Sensitivity Factors: Capital - Construction 1.00

  Start of Project (financial year ending 30/6) 2006 Capital - Other 1.00
  Length of Evaluation (maximum 25 years) 25 Recurrent - O & M 1.00
  Estimated Project Life  Recurrent - Other 1.00

Income 1.00
  Discount Rate (8% suggested) 8%

  NPV -$2,292

TOTAL NET PV
YEAR COST INCOME CASH 8% YEAR INCOME

Construction Other O & M OTHER FLOW Construction Other O & M OTHER
0 $2,000 $0 $25 $0 $2,025 $0 -$2,025 -$2,025 0 $2,000 $25
1 $0 $0 $25 $0 $25 $0 -$25 -$23 1 $25
2 $0 $0 $25 $0 $25 $0 -$25 -$21 2 $25
3 $0 $0 $25 $0 $25 $0 -$25 -$20 3 $25
4 $0 $0 $25 $0 $25 $0 -$25 -$18 4 $25
5 $0 $0 $25 $0 $25 $0 -$25 -$17 5 $25
6 $0 $0 $25 $0 $25 $0 -$25 -$16 6 $25
7 $0 $0 $25 $0 $25 $0 -$25 -$15 7 $25
8 $0 $0 $25 $0 $25 $0 -$25 -$14 8 $25
9 $0 $0 $25 $0 $25 $0 -$25 -$13 9 $25
10 $0 $0 $25 $0 $25 $0 -$25 -$12 10 $25
11 $0 $0 $25 $0 $25 $0 -$25 -$11 11 $25
12 $0 $0 $25 $0 $25 $0 -$25 -$10 12 $25
13 $0 $0 $25 $0 $25 $0 -$25 -$9 13 $25
14 $0 $0 $25 $0 $25 $0 -$25 -$9 14 $25
15 $0 $0 $25 $0 $25 $0 -$25 -$8 15 $25
16 $0 $0 $25 $0 $25 $0 -$25 -$7 16 $25
17 $0 $0 $25 $0 $25 $0 -$25 -$7 17 $25
18 $0 $0 $25 $0 $25 $0 -$25 -$6 18 $25
19 $0 $0 $25 $0 $25 $0 -$25 -$6 19 $25
20 $0 $0 $25 $0 $25 $0 -$25 -$5 20 $25
21 $0 $0 $25 $0 $25 $0 -$25 -$5 21 $25
22 $0 $0 $25 $0 $25 $0 -$25 -$5 22 $25
23 $0 $0 $25 $0 $25 $0 -$25 -$4 23 $25
24 $0 $0 $25 $0 $25 $0 -$25 -$4 24 $25
25 $0 $0 $25 $0 $25 $0 -$25 -$4 25 $25

-$2,292 $2,000 $650 $650 $0

COSTS
CAPITAL

COSTS  ($,000s)

Kingscliff Recycled Water Scheme Stage 1

831/001346

CAPITAL RECURRENTRECURRENT

MWH Australia Pty Ltd Confidential NPV - Option 3 Page 13



Appendix G Kingscliff Water Recycling Scheme Stage 1  Cost Estimates 23/12/04

NOTES:
1. Option 1 is the Base Option
2. Enter data in the Project Heading and Project Data box on this page only.
3. Enter information for each option in the appropriate Worksheet.
4. Do not enter information in the red coloured areas.
5. Residual values, if applicable, should be calculated and included as income in the 25th year.

PROJECT

OPTION X

File Name:

Date: 10-Mar-05

WORKSHEET

PROJECT DATA
Sensitivity Factors: Capital - Construction 1.00

  Start of Project (financial year ending 30/6) 2006 Capital - Other 1.00
  Length of Evaluation (maximum 25 years) 25 Recurrent - O & M 1.00
  Estimated Project Life  Recurrent - Other 1.00

Income 1.00
  Discount Rate (8% suggested) 8%

  NPV -$2,005

TOTAL NET PV
YEAR COST INCOME CASH 8% YEAR INCOME

Construction Other O & M OTHER FLOW Construction Other O & M OTHER
0 $1,900 $0 $24 $0 $1,924 $15 -$1,909 -$1,909 0 $1,900 $24 $15
1 $0 $0 $24 $0 $24 $15 -$9 -$8 1 $24 $15
2 $0 $0 $24 $0 $24 $15 -$9 -$8 2 $24 $15
3 $0 $0 $24 $0 $24 $15 -$9 -$7 3 $24 $15
4 $0 $0 $24 $0 $24 $15 -$9 -$7 4 $24 $15
5 $0 $0 $24 $0 $24 $15 -$9 -$6 5 $24 $15
6 $0 $0 $24 $0 $24 $15 -$9 -$6 6 $24 $15
7 $0 $0 $24 $0 $24 $15 -$9 -$5 7 $24 $15
8 $0 $0 $24 $0 $24 $15 -$9 -$5 8 $24 $15
9 $0 $0 $24 $0 $24 $15 -$9 -$5 9 $24 $15
10 $0 $0 $24 $0 $24 $15 -$9 -$4 10 $24 $15
11 $0 $0 $24 $0 $24 $15 -$9 -$4 11 $24 $15
12 $0 $0 $24 $0 $24 $15 -$9 -$4 12 $24 $15
13 $0 $0 $24 $0 $24 $15 -$9 -$3 13 $24 $15
14 $0 $0 $24 $0 $24 $15 -$9 -$3 14 $24 $15
15 $0 $0 $24 $0 $24 $15 -$9 -$3 15 $24 $15
16 $0 $0 $24 $0 $24 $15 -$9 -$3 16 $24 $15
17 $0 $0 $24 $0 $24 $15 -$9 -$2 17 $24 $15
18 $0 $0 $24 $0 $24 $15 -$9 -$2 18 $24 $15
19 $0 $0 $24 $0 $24 $15 -$9 -$2 19 $24 $15
20 $0 $0 $24 $0 $24 $15 -$9 -$2 20 $24 $15
21 $0 $0 $24 $0 $24 $15 -$9 -$2 21 $24 $15
22 $0 $0 $24 $0 $24 $15 -$9 -$2 22 $24 $15
23 $0 $0 $24 $0 $24 $15 -$9 -$2 23 $24 $15
24 $0 $0 $24 $0 $24 $15 -$9 -$1 24 $24 $15
25 $0 $0 $24 $0 $24 $15 -$9 -$1 25 $24 $15

-$2,005 $1,900 $624 $624 $390

COSTS
CAPITAL

COSTS  ($,000s)

Kingscliff Recycled Water Scheme Stage 1

831/001346

Option 1 with $15,000/Yr income from recycled water sales

CAPITAL RECURRENTRECURRENT

MWH Australia Pty Ltd Confidential NPV - Option X Page 14
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H2 Management of Public Health
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H3 Soil/Land Capability and Environmental Issues
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I3 Stage 4 – Agricultural Areas to the West
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I4 Stage 5 – South Kingscliff
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