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�����#.!*(&�*'##&*�!%�*($&	��
%&# �&'#�%$!!���,+-'�!%�&'#
=�&# �=($$��(*�..#� �% !,�&'#�%$!!�.$�(��$#�)(�"�!�$��*,�$$
$�?#*�����*=�,.*	���$��*��--+,+$�&#�(��&'#�*=�,.*�����
(%�)#"#&�&(!�� (*� �>+����&�� &'#� -$��*�,���-!�&�(��,+-'
! "��(-�,�&&# 	���'#�*=�,.��#.!*(&*�%! ,�&'(��.!-?#&*�! 

$#�*#*�=(&'(�� &'#�!)# >��?� *($&*	� �
>���!�#��,#���# 
-'���#$*�7>($$�>!�"*8�� #�*(,($� $��%($$#�	
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�'#��#.!*(&(!��!%� *#�(,#�&*�>#�#�&'� &'#���-?*���$#
���� �)��'!#� �$�(�*�  #*+$&*� % !,� &'#� � �� �()# 
,#���# (�"��- !**�&'#�.$�(������'#��(�"�!+&�&' !+"'
&'#���)#��. (�"�/�.��# !�(�"�����%! ,(�"�&'#�>#� !-?
&!.!" �.'(-� *+ %�-#� 7�$�&#���� *##�>�-?�.!-?#&8	� ��'#
-'���#$�-!�&�(�*�. #%# #�&(�$$��# !�#��>�*�$&�����*'�$#
>#� !-?�+�(&*	� ��'#�� ���()# ��#.!*(&#�� &'#�-!� *#E
" �(�#�� *#�(,#�&*� &'�&� "#�# �$$�� #@(*&� $!=# � (�� &'#
*#J+#�-#�(��'("'E#�# "��-'���#$*�,#���# (�"�!)# �&'#
=#*&# ��.! &(!��!%�&'#�.$�(�*	���#.!*(&(!��!%�&'#�%(�# 
" �(�#�� *#�(,#�&*� '�*� !--+  #�� (�� $!=# � #�# "�
#�)( !�,#�&*�� *+-'� �*� &'#� (�*(�#� !%� -'���#$� >#��*	
�'# #�'�)#�>##��,����"#�# �&(!�*�!%�-'���#$*�=(&'�&'#
>�*#� !%� &'#� -'���#$� �#.!*(&*� !--+  (�"� �&� )� (!+*
'#("'&*	���'#�$#)#$�!%�&'#�,!�# ��� ���()# �(*�"#�# �$$�
-!�*(*&#�&�=(&'�&'#�&!.�!%�&'#�-!� *#�" �)#$*�>+&�$!=# 
&'���*#)# �$�*�����*#J+#�-#*	��
>!)#�&'#�'#("'&�!%�&'#
,!�# �� � �� �()# �� *#�(,#�&*� � #� �!,(��&#�� >�
!)# >��?�$#)##��#.!*(&*��=(&'�,(�! �� �(��"#� #=! ?(�"
&'#�$#)##*������#.!*(&(�"�$#�*#*�!%�*��������%(�#�" �)#$	
� �(��"#�!+&*(�#�&'#�,!�# ��� ���()# �-'���#$�>#%! #
(  ("�&(!�� =�*� "#�# �$$�� $!=� #�# "��� =(&'� $!-�$
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Colluvium

Fan into alluvial floodplain

Natural levee

Point bar

Splay deposit

Abandoned channel

Valley floor

Swamp
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Sand and gravel

Sand

Silt and sand

Clay and silt

Bedrock
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(�+���&(!�� !%� &'#� .$�(�� %! ,(�"� �� *# (#*� !%
(�&# -!��#-&#��*=�,.*�(��&'#�=#&�*#�*!�	

���������" �)#$��-!�*(�# #��&!�>#��**!-(�&#��=(&'�'("'E
#�# "��-'���#$*���!,(��&#�*#�(,#�&*�=#*&�!%�&'#���
(  ("�&(!��-'���#$��!=�� &!� &'#�� ���()# 	� �: !,� &'#
�&!-?��!+&#� !���*!+&'�&!�&'#��()# *(!����,��&'# #�(*
��-!��#-&(!��>#&=##��&'#*#�*#�(,#�&*�����" �)#$*�(�
&'#�>#��!%�&'#�,!�# ��� ���()# 	�����.$�-#*��>#� !-?
+��# $(#*� &'#�,!�# ��� ���()# � -'���#$�� *+-'� �*� �&
�)��'!#�� !**(�"���������(-!!&��� 	�����&'#��! &'�!%
&'#��)��'!#��$�(���&'#�,�(��-'���#$��()# "#*�% !,�&'#
,!�# ��� �� �()# � ���� '#��*� !+&� &' !+"'� &'#� ��)#
�. (�"�/�.�����%! ,*�&'#�� ����$�#!-'���#$	

�'# #�� #��$*!�*�����*#�(,#�&*��**!-(�&#��=(&'���.�$#!E
& (>+&� ��%$!=(�"�% !,�&'#�. #*#�&������� &(�*��!-�&(!�
� #�� �$!�"� &'#� *!+&'#�*&# �� *(�#� !%� &'#���)#� �. (�"
���"#� &!� &'#�� ��.�$�#!-'���#$	� ��'#*#� %(�# � *����
*#�(,#�&*� � #� -!�*(*&#�&� =(&'� �� $!=# � #�# "�
#�)( !�,#�&	����*&�!%�&'#����*+..$��-'���#$�*#�(,#�&*
� #��!,(��&#��>��!)# >��?�&�.#�$#)##�*!($*������%� &'# 
#�*&�*&($$��*'�$$!=�=#�&'# (�"�. !%($#*�� #�-!,.!*#��!%
-$��	���$��#��. !%($#*�!)# �*'�$$!=�>#� !-?��!,(��&#
&'#�/ ##���!-�&(!��� #����$&'!+"'�&'# #�(*���& ��*(&(!�
� #��!%� $#)##� &�.#��#.!*(&*� >#&=##�� &'#� -$��*� (�� &'#
�! &'�����&'#�-'���#$��#.!*(&*�% !,�&'#���)#��. (�"
/�.�&!�� !)# *��#*&	


�*,�$$�� #��!%�*'�$$!=�$#)##�*#�(,#�&*��=(&'(��&'#�,�(�
-'���#$�� *+  !+��*� !+&- !..(�"� >�*�$&� �&� �+,�*
�!!?!+&�����*,�$$# �!+&- !.*�&!�&'#�=#*&	�����&'#��#*&
���?�!%�� ���-!� *#�-'���#$��#.!*(&*�!--+ �-$!*#� &!
&'#� ()# �(���**!-(�&(!��=(&'�$#)##��#.!*(&*�����-$��*	
�#� !-?�!+&- !.*�&!�&'#��! &'�(��&'#� ()# >#�������(�
&'#�*!+&'�-$!*#�&!�&'#� ()# 	

:!$$!=(�"��()# *(!��!%�&'#�� ���()# �&' !+"'��+&&!�*
/�.�&!�&'#�=#*&��&'#� ()# �=!+$��'�)#�-#�*#��&!�,#���# 
�- !**� &'#� �! &'# �� �)��'!#� �$�(�� *!!�# � &'��� &'#
*!+&'# ���)��'!#��$�(�	���!�*#J+#�&$���#@.!*+ #�!%�&'#
�! &'# �� *!($*� &!� =#�&'# (�"� ���� .#�!"#�#*(*� %! � �
$!�"# �.# (!��=!+$��'�)#� $#�� &!� &'#,�>#(�"�,�&+ # 
&'���*!($*�(��&'#�*!+&'�7
$� (-?������#���99�8	


*�&'#�� ���()# �(�-(*#��(�&!�(&*�!=��,#���# *��&'# #
=�*� ��  #�+-&(!�� (�� =#&E*#�*!�� %$!!�(�"� �- !**� &'#
�)��'!#��$�(���&' !+"'���)#��. (�"�/�.�����!�&!�&'#
�#�># ��$�(�	���#  �-#*�-+&�(�&!�&'#��$$+)(+,��..#� �&!
'�)#�%! ,#���$!�"�&'#�� ���()# 	��������(&(!���(&�(*�$(?#$�
&'�&� &'#� *#�(,#�&*� -!�&�(�#�� (�� &'#� %$!!�=�&# � &'�&

!)# &!..#�� &'#�  ()# >��?*� =!+$�� '�)#� >#-!,#
. !" #**()#$�� %(�# 	� � �'#� �()# &#��  ()# � =!+$�� '�)#
�#.!*(&#��,!*&�!%�&'#�-!� *# �" �)#$�����*����!�&!�&'#
�� $&!���$�(���������&(�#��:$�&*�='# #� &'#��!+�"# 
�#.!*(&(!��$�'(*&! ��(*�. !>�>$��*(,($� �&!�&'�&�!%�&'#
�)��'!#��$�(��>#%! #�&'#��()# *(!��!%�&'#�� ���()# 	

�!-�$�!.(�(!������"#!,! .'(-�#)(�#�-#�(��(-�&#�&'�&
#)#��>#%! #�&'#�-!�*& +-&(!��!%�&'#�� ����,*�%$!!�(�"
�!�$!�"# �!--+  #���- !**�&'#��)��'!#��$�(��7
$� (-?
��� ��#�� �99�8	� � �+ )($$� 7�99�8�  #�-'#�� �� *(,($� 
-!�-$+*(!���&'�&�&'#�� ���()# �(*�#�& #�-'#��(��(&*�!=�
�$$+)(+,�� ���� &'�&� &'#� �)��'!#� �$�(�� (*� ��  #$(-&	
�!=#)# �� (&� (*� .!**(>$#� &'�&� %$!!�(�"� !%� &'#� �)��'!#
�$�(�� *&($$� !--+  #��� �$&'!+"'�,+-'� $#**� % #J+#�&$�
>#-�+*#�!%�&'#� ()# ��()# *(!������(�-(*(!�	

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

�'#��#.!*(&(!��$�,!�#$�. !.!*#��%! �&'#�& ��*.! &����
�#.!*(&(!�� !%� *#�(,#�&*� (*� ��  #*& (-&#�� '("'E#�# "�
.�$�#!-'���#$�%$!=(�"�&' !+"'�&'#���)#��. (�"�/�.
!+&� !�&!� &'#��#�># ��$�(�	� ��'#� .�$�#!-'���#$�  +�*
&' !+"'� &'#� "�.� !�� $#**E #*(*&()#� *'�$#� >#� !-?� (�&!
='(-'� &'#� � �� �()# � '�*� . #%# #�&(�$$�� # !�#�� ���
*'�.#�� &'#� >#� !-?� &!.!" �.'(-� *+ %�-#� >#&=##�
 #*(*&()#�*���*&!�#�+�(&*	���#�(,#�&*�=(&'(��&'#���)#
�. (�"�/�.� � #� -!� *# ��='(-'� (*� -!�*(*&#�&�=(&'� ��
#�)( !�,#�&�'("'�(��#�# "�	���'#�*���*&!�#�+�(&*��(.
&!�&'#�*!+&'#�*&�� #*+$&(�"�(��&'#�*+.# %(-(�$�*#�(,#�&*
!��&'#�*!+&'#�*&# ��*(�#�!%�&'#�/�.�>#(�"��##.# �='# #
&'#�.�$�#!-'���#$�'�*�. #%# #�&(�$$��# !�#��&'#�*'�$#	
�($&��*���������,(�! �-$���$#)##��#.!*(&*�� #�. #*#�&�!�
&'#��! &'=#*&# ��*(�#�!%�&'#�"�.�!)# $�(�"�&'#�*'�$$!=
*���*&!�#�>#� !-?	�����&'#�*!+&'#�*&# ��*(�#�-!� *# 
�$$+)(�$��#.!*(&*�� #�. #*#�&�=(&'�&�.(-�$$��� !+�����
,�!%�-$#����-!� *#�*��������" �)#$��&�&'#�>�*#�!%�&'#
*#J+#�-#


*� &'#� � �� .�$�#!-'���#$� #,# "#*� % !,� &'#� ��)#
�. (�"� /�.� >#�#�&'� &'#�,!�# ���#�># � �$�(��� &'#
-'���#$�=(�#�*�- #�&(�"���$!=# �#�# "��#�)( !�,#�&	
�'(*� %�-($(&�&#�� &'#� �#.!*(&(!�� !%� %(�# � *#�(,#�&*
-!�&�(�(�"�'("'# �.# -#�&�"#*�!%�*($&�����-$����*+-'��*
(�&# *#-&#��(��>! #*��������2��������5	���'#�,�(�
-!+ *#�!%�&'#�� ��.�$�#!-'���#$�&'#��. !-##�*�*!+&'
!%�� !=���(�"#�7:!$$���!-?8O�'!=#)# ��(&�(*�.!**(>$#
&'�&�-'���#$�*#�(,#�&*�,����$*!�>#�. #*#�&�� !+���&'#
=#*&# �������! &'# ��*(�#*	
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�+*&�=#*&�!%�� !=���(�"#���$!�"�&'#��--#**� !���&!��!(�&
�. (�"*������--+,+$�&(!��!%�%(�#�*#�(,#�&*��!,(��&#*
(�� >! #*� &!� �� �#.&'� !%� ���,	� ��'#*#�=# #� . !>�>$�
�#.!*(&#���*�$#)##*�(����$!=E#�# "��)�$$#��#�)( !�,#�&
>#&=##��� !=���(�"#�����&'#�>#� !-?� (�"#�#@. #**#�
�*�&=!�+���,#��!+&- !.*�;���,�&!�&'#�#�*&�!%�&'#��--#**
 !��	� ��'#�)�$$#�� (*� �� & (>+&� ��!%� &'#�,�(��-'���#$�
='(-'�(*�. #*#�&�&!�&'#�#�*&�!%�&'#�>#� !-?� (�"#	


�& (>+&� ��!%�&'#�,�(��� ��.�$�#!-'���#$�#@(*&*��! &'
!%� :!$$�� �!-?�� � �(�(�"� �� -�&-',#�&� >!+��#�� >�
>#� !-?�!%� &'#�� #&$!)#��($$*���� " #�)#*��($$*�� ���
&'#�*!+&'��(�">(�"����"#�&!�&'#��! &'�����=#*&	��:+ &'# 
� ($$(�"� (*�  #J+( #�� &!�  #%+&#� &'#� .!**(>($(&�� &'�&� �
-'���#$� +��(�"�=#*&�!%�:!$$���!-?�=�*�! ("(��$$��&'#
,�(�� -!+ *#� !%� &'#� � �� .�$�#!-'���#$	� � : !,� &'#
-!�%$+#�-#�!%�&'#�������� ##?�& (>+&� ���&'#�,�(��� �
.�$�#!-'���#$�'�*�-+&���> !��# �-'���#$�*!+&'�!%�&'#
�#�># ����"#� (�&!� &'#� *'�$#� >#� !-?��='(-'� (*� $#**
 #*(*&()#�&!�# !*(!��&'���&'#�*+  !+��(�"�>#� !-?�+�(&*	
�# #�� &'#�,#���# (�"�� ���()# ��#.!*(&#���$$+)(+,�
=(&'�>�*�$�*�����" �)#$���- !**���> !��# �% !�&	

�'# #� &'#�-'���#$� (*��##.#*&� (�� &'#��! &'#�*&�!%� &'#
�#�># ��$�(���&'#�>�*#�!%�&'#�-'���#$�(*��;�,�>#$!=

+*& �$(����#("'&���&+,� 7
��8�� (��(-�&(�"��� $!=# 
*#��$#)#$��+ (�"�# !*(!������*#�(,#�&��#.!*(&(!�	��
*
*#�� $#)#$*�  !*#�� -'���#$�" ��(#�&*�  #�+-#��-�+*(�"��
" ��+�$�  #�+-&(!�� (�� &'#� #�# "�� !%� &'#� �#.!*(&(!��$
#�)( !�,#�&�������%(�(�"�!%�&'#��#.!*(&#��*#�(,#�&*	
�'#�.�$�#! ()# �)�$$#�*�" ��+�$$��%($$#��=(&'�!)# >��?
$#)##� �#.!*(&*� =(&'� ,(�! � � �(��"#�  #=! ?(�"� &'#
$#)##*�� �#.!*(&(�"� $#�*#*� !%� *���� ���� " �)#$	� � �&� (*
. !>�>$#�&'�&��$�&# ��&'#�� ���()# �!)# %$!=#��% !,�&'#
�)��'!#��$�(���&�� !)# *�/�.��- #�&(�"����#=�!+&$#&
&' !+"'� &'#� �� $&!�� �$�(�� ���� ���&(�#�� :$�&*� ���
-!�*#J+#�&$��(�-(*(�"�&'#��)��'!#��$�(�	

�'#�,!�# ���#�># � � �(��"#� (*� ,!*&$�� �� )# �� $!=
#�# "�� #�)( !�,#�&	� � ��+���&(!�� !%� &'#� .$�(�� % !,
 �(�%�$$� ���� $!-�$� *& #�,%$!=�  +�!%%� �+ (�"� &'#� =#&
*#�*!��%##�*���*# (#*�!%�(�&# -!��#-&(�"�*=�,.*	���'#
$!=�#�# "��*�*&#,�'�*�$#���&!�&'#�%! ,�&(!��!%�&'#�>$�-?
*!($*�L� &'#�
J+(&�(�#� �$��*	� ��'#*#� � #� #**#�&(�$$�
*=�,.�,+���#.!*(&*�$!-�&#��(��&'#�$!=#*&�� #�*�!%�&'#
.$�(��=(&'���'#("'&�)� (�&(!��!%�!�$��*#)# �$�,#& #*�(�
&#�*�!%�?($!,#& #*	���'#�!--+  #�-#�!%�=#�&'# #��-$��*
�>!)#�*'�$$!=�>#� !-?�(*�$� "#$��% !,�=#�&'# (�"�(�
*(&+�����$!-�$�& ��*.! &�!%�&'#*#�,�&# (�$*	���'#�$� "#*&
� #��,�..#���*�-$���!��&'#��#�># ��$�(�*�(*�&!�&'#�=#*&

!%�� !=���(�"#�='# #�&'#�� #��(*��!,(��&#��>��*'�$$!=
>#� !-?��-$��#��=#�&'# (�"�. !%($#*������$$+)(�$�-$��*	

��*&�!%��! >���($$*��=#�&'# #���($$("��*��'�$#�� &'�&
%$��?*�&'#��# ,!E�� >!�(%# !+*�*���*&!�#�*& ���$(�"
&'#� �&�&#� >! �# �� %! ,*� ��� � #�� !%� *'�$$!=� -$��	
�(,($� $���#�*&�!%�&'#��(�-!,>#����"#������! >���($$*�
-� >!��&#E (-'�-$����>!+&�4�,�&'(-?�(*��# ()#��% !,�&'#
=#�&'# (�"�!%��#)!�(��������� >!�(%# !+*��!$!,(&(-
$(,#*&!�#	

���&'#�
##.��()# ��$�(���� ($$(�"�'�*��#$(�#�&#����)�$$#�
(�-(*#�� (�&!� &'#� >#� !-?� ���� %($$#�� =(&'� �$$+)(+,
>#�#�&'�&'#�>$�-?�*!($�.$�(�*	���'#�,�(��& +�?�)�$$#�
 +�*�% !,�=#*&�&!�#�*&�% !,�&'#��#�># ��$�(��(���#*&# �

+*& �$(������(*���-!�&(�+�&(!��!%�&'#�%! ,# �-!+ *#�!%
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CG1

CG2

CG3

CG4

CG5

CG6

GS2

ML1

ML2

ML3

P12

PS1

PS12

PS14

PS15

PS3

PS5

PSPB1

Packsaddle Plain
Ivanhoe Plain
Cave Spring Gap
Seawater
Ord River
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KC4

KC5

KC9

RN30884
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WP2
WP24

WP25

WP3

WP4

WP6
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WP9

Weaber Plain
Knox Creek Plain
Seawater
Ord River
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27804

5661
7411 29518

29666

29656
29519

29517
27802

28622
74105669

29516

29665

27803

29659

25201
29668

5662
5662
29662

7414

29667

9024
9025

30826

2592

29229

Note : All bores in
          RN series

5181
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Gravel Aquifer

Silt Aquitard
Number of flowlines = n  = 4

Head = h =18 m (1965)

Head = h = 6 m (1996)

C

f dFlow = Q = K h n  /n

v h
0.5 0.5

f

Number of equipotential drops = n   = 7.75d

Flow = Q = 0.6 m³/day/m  (1965)

Flow = Q = 0.2 m³/d/m  (1996)

Hydraulic conductivity =  K  =  (K  /K  )     = ( 0.01 x 0.1)     = 0.032
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�#� �" !+��=�&# ��--#**(!�	
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(�'($$�. #�(-&#��&'�&��--#**(!�� �&#*�!%�;��,,<�#� �
����,,<�#� �� ���� �;��,,<�#� �=!+$��,�(�&�(�� &'#
 #$�&()#$��*'�$$!=�" !+��=�&# �$#)#$�!%�&'#�
##.��()# 
�$�(��(��&'#���&+ �$�*&�&#	���'#�. !@(,(&��!%�&'#�
##.
�()# ������������ ##?�����&'#�'("'$��.# ,#�>$#�� �
��$�#!-'���#$�>#�#�&'� &'#�
##.��()# ��$�(������ &'#
.# ,#�>$#� �# ,!E�� >!�(%# !+*� *���*&!�#� >#� !-?
=($$��$$�*# )#�&!� #"+$�&#�&'#�=�&# �$#)#$*�����. #)#�&
=�&# $!""(�"	

"�"�& �	������!�	���	���+	�����	�,�	��

�(�-$�( � 
�("'&� �# B� 7�#.� &,#�&� !%� �#*!+ -#*
�#)#$!.,#�&�� �990>8� >�*#�� &'#� �#)#$!.,#�&� !%� &'#
�� $&!�� �$�(�� �������&(�#�� :$�&*�,!�#$� !�� $(,(&#�
>! #'!$#� ��&�� ���� �**+,#�� &'�&� '�� !"#!$!"(-�$
-!��(&(!�*�=# #�*(,($� �&!�&'!*#�!%�&'#��)��'!#��$�(�	
�'#�,!�#$�& #�&#��&'#�� ���()# ��*��� ()# �>!+��� �

����&'#�#�*&# ������=#*&# ��#��*�!%�&'#�� ���()# ��*
-!�*&��&E'#��� >!+��� (#*	� � �'#� ,!�#$� -�$(> �&(!�
�**+,#��=�&# &�>$#�-!��(&(!�*�=# #�-!�*&��&�% !,��94;
&!� �99;	� � �'#� ,!�#$$# *� !>&�(�#�� &'#� >#*&� ,!�#$
 #*.!�*#�>����D+*&(�"� ()# �-!��+-&��-#�����'#���&!
�-'(#)#��� #�*!��>$#�-�$(> �&(!�	���'#�,!�#$�. #�(-&#�
&'�&� (*(�"�" !+��=�&# �=($$�%( *&��%%#-&�&'#�=#*&# ��#��
!%�&'#�.$�(�	������$$�-�*#*�� (*(�"�" !+��=�&# �=($$��!&
�%%#-&�&'#�#�*&# ��#���!%�&'#�.$�(��=(&'(��;���#� *����
" !+��=�&# � �(*-'� "#� &!� &'#�  ()# *� =($$� (�- #�*#	
� #�(-&(!�*�!%�" !+��=�&# ��(*-'� "#�(�&!�&'#�� ���()# 
�%&# �;���#� *�!%�(  ("�&(!�� ��"#��% !,�2�����<�#� 
%! ���" !+��=�&# ��--#**(!��!%����,,<�#� �&!��0�� ��<
�#� �%! �;��,,<�#� �" !+��=�&# ��--#**(!�	���'#�,!�#$
. #�(-&*� &'�&�=(&'(��&#���#� *��&��� #-'� "#� �&#�!%
;��,,<�#� � $� "#�� #�*�!%� &'#�.$�(�� (�� &'#�=#*&�=($$
'�)#�" !+��=�&# �$#)#$*�=(&'(��;�,�!%�" !+���$#)#$	
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(,>�$��-#*� -��� !--+ 	 � � ��� Q+##�*$����� ='# #
" !+��=�&# � (*� =(&'(�� �	;�,� !%� &'#� " !+��� *+ %�-#�
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�!�# �&#�*�$(�(&��$#��*�&!� #�+-#��*+"� � #-!)# �����
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.' #�&!.'�&(-�.$��&*��*+>*+ %�-#�%(#$��� �(�*������='# #
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7�!>(�*!����9918	

:! �=�&# � >! #*� &!� >#� #-!�!,(-�$$�� %#�*(>$#� (�� *!($
� �(��"#����'("'$��& ��*,(**()#��J+(%# �,+*&�+��# $(#��
� �(��>$#�*!($�. !%($#��*!�&'�&�.+,.(�"�-��� #*+$&�(���
 #�+-&(!��(��'�� �+$(-�'#���(��&'#��J+(%# �!)# ���$� "#
� #�	���'(*�(��+-#*�)# &(-�$�� �(��"#�% !,�&'#�!)# $�(�"
$#**�.# ,#�>$#�%! ,�&(!�*��='(-'�#��>$#*�" !+��=�&# 
$#)#$*�(��&'#*#�+..# �%! ,�&(!�*�&!�>#�-!�& !$$#�	

�'#�  #*+$&*� % !,� &'#� *'! &E&# ,�.+,.(�"� &#*&� !�� &'#
��-?*���$#������)��'!#��$�(�*�7���!����9908�(��(-�&#�
&'�&� .+,.(�"� &'#� +��# $�(�"� " �)#$� �J+(%# � -!+$�
)# &(-�$$�� � �(�� &'#� !)# $�(�"� *($&	� � �'#� $!�"E&# ,
.+,.(�"�&#*&*�7���!����9918�-!�%( ,#��&'#�*'! &E&# ,
 #*+$&*�='#��*("�(%(-��&�� �=�!=��=�*�,#�*+ #��!�
&'#��)��'!#��$�(���&��(*&��-#*�!%�+.�&!�42��,�% !,�&'#
. !�+-&(!��>! #�����=(&'�,#�*+ �>$#�#%%#-&*�. !D#-&#�
>#�!��������,	�������-?*���$#��$�(��*&#����*&�&#�=�*
 #�-'#���%&# ���%#=����*�!%�.+,.(�"��. !>�>$��>#-�+*#
&'#� " !+��=�&# � -!�#� !%� �#. #**(!��  #�-'#�� ��?#

+�+�+  �� �;��C,� �=���� ='(-'� &'#�� �-&#�� �*� �
-!�*&��&E'#��� #-'� "#�>!+��� �	


 #�*��!&�+��# $�(��>��>�*�$�*���*�����" �)#$*�� #�,! #
�(%%(-+$&�&!�� �(�	����#�*!$+&(!��-!+$��>#�&'#�(�*&�$$�&(!�
!%� �##.� %(#$�� � �(�*�� ='(-'� ,("'&� �##�� � �(��"#
-!$$#-&(!��*+,.*�=(&'�.+,.*	���'#�(�(&(�$��#)#$!.,#�&
!%�&'(*�,#&'!��=�*��*�����$&# ��&()#�&!�)# &(-�$�.+,.#�
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�-!�&(�+!+*�.$�*&(-�.(.#��=(&'
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" !+��=�&# �% !,�&'#�+��# $�(�"�*($&��='(-'�. #)#�&*
" !+��=�&# �,!)(�"�(�&!�&'#�!)# $�(�"�-$��	���( #-&$�
� �(�(�"�&'#�!)# $�(�"�-$���=!+$��>#�*("�(%(-��&$��,! #
�(%%(-+$&� >#-�+*#� !%� (&*� $!=# � .# ,#�>($(&�� ���
,�(�&#���-#�!%�&'#�(�&#" (&��!%�&'#�>$�-?�*!($�-$���=!+$�
 #�+-#� " !+��=�&# � �--#**(!�*	� �� �(�*� (�� �� &'(��# 
�$$+)(�$� . !%($#� ,("'&� �##�� &!� >#� *.�-#�� �&� -$!*# 
(�&# )�$*	

�(�-$�( � 
�("'&� �# B� 7��&# � �! .! �&(!��� �9918
-!�*(�# #�� #("'&� !.&(!�*� %! � -!�& !$$(�"�  (*(�"
" !+��=�&# � $#)#$*�!�� &'#� �)��'!#��$�(�� 7��>$#���8	
���&# ,*�!%�-!*&�����#%%#-&()#�#**���##.�.+,.(�"�% !,
&'#�� ����$�#!-'���#$�*�����" �)#$�=�*�&'#�,!*&�)(�>$#
!.&(!�	���(�(�"�!%�&'#����,�(��*+..$��-'���#$��=!+$�

'#$.� #�+-#�" !+��=�&# �$#)#$� (*#��#� �&'#�-'���#$����
�#- #�*#�.+,.(�"�-!*&*� % !,�����-!�& !$�!.&(!�	� �

-!,>(��&(!�� !%� �##.� .+,.(�"� ���� $(�(�"� &'#� ��
-'���#$�=�*�.!&#�&(�$$��&'#�,!*&�#%%#-&()#�,���"#,#�&
!.&(!�	

�'#� (�)#*&("�&(!�*� !�� &'#� �)��'!#� �$�(�� -!�-# �#�
,#&'!�*�&!�-!�& !$� (*(�"�" !+��=�&# �$#)#$*�&'�&�� #
 #$#)��&�%! �&'#�. !.!*#���&�"#���� ���()# ��  ("�&(!�

 #��#@.��*(!�	� ��'#��&�"#���� ($$(�"� (�)#*&("�&(!�*
(��(-�&#��&'�&�*(,($� �-!��(&(!�*�#@(*&��$!�"�&'#�. #*#�&
����. #)(!+*�-!+ *#*�!%�&'#�� ���()# 	���'#�#@-#.&(!�
(*�&'#�
�!@��$�(���='# #�$(,(&#��.+,.(�"�&#*&*�(��(-�&#
&'�&� &'#� .# ,#�>($(&�� !%� &'#�
##.��()# � �$$+)(+,� (*
$!=# �&'���&'�&�!%�&'#�� ���()# ��$$+)(+,	

ORDFIG23

Clay

Silt

Bedrock

Ground Level

v

Piezometric head with drain

Piezometric head in silt without drain

h

10 m

Flow to pipe drain

f

d

Flow to pipe drain
per metre width, m w =  Q = 2K  hh

n
n

f

d

=  2 x 0.025 x 0.5 x 4
18

w

w

Drain spacing

Drain spacing to maintain
Groundwater level at 1.5 m
below ground level

w

w

w

Number of flow lines

Number of equipotential drops

Head

C

1.5 m
2.0 m

=  0.0056 m³/d/m

=  2 m³/yr/m

=  40 m

20 m
Distance from centre line C 

Vertical hydraulic conductivity = K   = 0.00014 m/d

=  50 mm/yr

=  0.05 m³/yr/m²

=  2 m³/yr/m

=  2 / 0.05

=  n  = 4

=  n   = 18

=  h = 0.5 m

Horizontal Hydraulic conductivity K   = 0.025 m/d

Groundwater accession

Groundwater accession to 1 m²

Flow to pipe drain per m

Area drained by pipe drain per m

Pipe
drain

�������	!
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kilometres

10 20

CARLTON
PLAIN

MANTINEA
FLATS

IVANHOE
PLAIN

PACKSADDLE
PLAIN

WEABER
PLAIN KNOX

CREEK
PLAIN

KEEP
RIVER
PLAIN

Stage 1 — irrigation area developed

Potential irrigation areas

Naturally draining

W.A.    N.T.

Suitable for medium to high
capacity dewatering bores

Unsuitable for dewatering bores
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