
REPORT 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

Maitai River - Gibbs-Dennes 
Reach  

Geomorphic Assessment and Reach 
Management Options 

Prepared for 

Nelson City Council 

Prepared by 

Tonkin & Taylor Ltd 

Date 

August 2024 

Job Number 

1089395.2012 v2.0 











































    

 

Appendix A Conceptual figures 

 

 

 

 



�?�?�W�W�J�U�R�X�S���O�R�F�D�O�?�F�R�U�S�R�U�D�W�H�?�1�H�O�V�R�Q�?�3�U�R�M�H�F�W�V�?���������������?�������������������������?�:�R�U�N�L�Q�J�0�D�W�H�U�L�D�O�?�3�K�D�V�H�������������*�H�R�P�R�U�S�K���D�Q�G���2�S�W�L�R�Q�V�?�*�,�6�?�&�R�V�W�(�V�W�L�P�D�W�H�)�L�J�X�U�H�V�?�&�R�V�W�(�V�W�L�P�D�W�H�)�L�J�X�U�H�V���D�S�U�[�������/�D�\�R�X�W�����2�S�W�L�R�Q���$���������������������$�X�J���������������������D�P���������'�U�D�Z�Q���E�\���)�5�6�,�&�2�3�<�5�,�*�+�7���2�1���7�+�,�6���)�,�*�8�5�(���,�6���5�(�6�(�5�9�(�'���������������'�2���1�2�7���6�&�$�/�(���)�5�2�0���7�+�,�6���)�,�*�8�5�(��

�'�5�$�:�1

�&�+�(�&�.�(�'

�$�3�3�5�2�9�(�' �'�$�7�(

�3�5�2�-�(�&�7���1�R��

�'�(�6�,�*�1�(�'

�&�/�,�(�1�7

�3�5�2�-�(�&�7

�7�,�7�/�(

�6�&�$�/�(�����$���� �)�,�*���1�R�� �5�(�9

�1�2�7�(�6�� �5�(�9�,�6�,�2�1�6 �1�2�� �%�< ������������������������

�$�8�*�������$�0�+�2

�1�(�/�6�2�1���&�,�7�<���&�2�8�1�&�,�/

�0�$�,�7�$�,���5�,�9�(�5�������*�,�%�%�6���'�(�1�1�(�6���5�(�$�&�+

�2�3�7�,�2�1���$�������1�2���,�1�7�(�5�9�(�1�7�,�2�1

�������������� �)�,�*�8�5�(������ ��

�$�8�*�������$�0�+�2

�7�R�S���R�I���W�K�H���6�R�X�W�K���)�O�R�R�G�����������P���$�H�U�L�D�O���3�K�R�W�R�V
���������������������1�=���1�D�Y�L�J�D�W�L�R�Q���0�D�S�����(�D�J�O�H���7�H�F�K�Q�R�O�R�J�\��
�/�,�1�=�����6�W�D�W�V�1�=�����1�,�:�$�����1�D�W�X�U�D�O���(�D�U�W�K�������‹
�2�S�H�Q�6�W�U�H�H�W�0�D�S���F�R�Q�W�U�L�E�X�W�R�U�V��
�0�D�L�W�D�L���5�L�Y�H�U���D�H�U�L�D�O���I�U�R�P���8�$�9���V�X�U�Y�H�\���F�D�U�U�L�H�G���R�X�W
�E�\���6�W�D�L�J���	���6�P�L�W�K���R�Q�������������������������D�Q�G
����������������������

�$�0�+�2���)�L�U�V�W���Y�H�U�V�L�R�Q
������������������������

�/�2�&�$�7�,�2�1���3�/�$�1

�$�����6�&�$�/�(����������������������

�� ���� ���� ���� �0�H�W�H�U�V

�$�0�+�2 �$�8�*������

NATURAL STABILISATION OF
TRUE RIGHT RIVERBANK

Legend:
        Chute channels

        Lateral bar



�?�?�W�W�J�U�R�X�S���O�R�F�D�O�?�F�R�U�S�R�U�D�W�H�?�1�H�O�V�R�Q�?�3�U�R�M�H�F�W�V�?���������������?�������������������������?�:�R�U�N�L�Q�J�0�D�W�H�U�L�D�O�?�3�K�D�V�H�������������*�H�R�P�R�U�S�K���D�Q�G���2�S�W�L�R�Q�V�?�*�,�6�?�&�R�V�W�(�V�W�L�P�D�W�H�)�L�J�X�U�H�V�?�&�R�V�W�(�V�W�L�P�D�W�H�)�L�J�X�U�H�V���D�S�U�[�������/�D�\�R�X�W�����2�S�W�L�R�Q���%���������������������$�X�J���������������������D�P���������'�U�D�Z�Q���E�\���)�5�6�,�&�2�3�<�5�,�*�+�7���2�1���7�+�,�6���)�,�*�8�5�(���,�6���5�(�6�(�5�9�(�'���������������'�2���1�2�7���6�&�$�/�(���)�5�2�0���7�+�,�6���)�,�*�8�5�(��

�'�5�$�:�1

�&�+�(�&�.�(�'

�$�3�3�5�2�9�(�' �'�$�7�(

�3�5�2�-�(�&�7���1�R��

�'�(�6�,�*�1�(�'

�&�/�,�(�1�7

�3�5�2�-�(�&�7

�7�,�7�/�(

�6�&�$�/�(�����$���� �)�,�*���1�R�� �5�(�9

�1�2�7�(�6�� �5�(�9�,�6�,�2�1�6 �1�2�� �%�< ������������������������

�$�8�*�������$�0�+�2

�1�(�/�6�2�1���&�,�7�<���&�2�8�1�&�,�/

�0�$�,�7�$�,���5�,�9�(�5�������*�,�%�%�6���'�(�1�1�(�6���5�(�$�&�+

�2�3�7�,�2�1���%�������5�,�3�$�5�,�$�1���3�/�$�1�7�,�1�*���$�1�'���&�+�8�7�(

�&�+�$�1�1�(�/���*�5�$�9�(�/���5�(�0�2�9�$�/

�������������� �)�,�*�8�5�(������ ��

�$�8�*�������$�0�+�2

�7�R�S���R�I���W�K�H���6�R�X�W�K���)�O�R�R�G�����������P���$�H�U�L�D�O���3�K�R�W�R�V
���������������������1�=���1�D�Y�L�J�D�W�L�R�Q���0�D�S�����(�D�J�O�H���7�H�F�K�Q�R�O�R�J�\��
�/�,�1�=�����6�W�D�W�V�1�=�����1�,�:�$�����1�D�W�X�U�D�O���(�D�U�W�K�������‹
�2�S�H�Q�6�W�U�H�H�W�0�D�S���F�R�Q�W�U�L�E�X�W�R�U�V��
�0�D�L�W�D�L���5�L�Y�H�U���D�H�U�L�D�O���I�U�R�P���8�$�9���V�X�U�Y�H�\���F�D�U�U�L�H�G���R�X�W
�E�\���6�W�D�L�J���	���6�P�L�W�K���R�Q�������������������������D�Q�G
����������������������

�$�0�+�2���)�L�U�V�W���Y�H�U�V�L�R�Q
������������������������

�/�2�&�$�7�,�2�1���3�/�$�1

�$�����6�&�$�/�(����������������������

�� ���� ���� ���� �0�H�W�H�U�V

�$�8�*�������$�0�+�2

REMOVE WILLOWS

REMOVE WILLOWS

REMOVE WILLOWSLegend:
          Chute channels

          Lateral bar

          Area denoting willows to be removed

          Area of true right bank to be regraded

          Area to be planted

REGRADING BANK
- 5 m WIDTH

PLANTING

PLANTING

REMOVE GRAVEL FROM
CHUTE CHANNELS

REMOVE GRAVEL FROM
CHUTE CHANNELS



�?�?�W�W�J�U�R�X�S���O�R�F�D�O�?�F�R�U�S�R�U�D�W�H�?�1�H�O�V�R�Q�?�3�U�R�M�H�F�W�V�?���������������?�������������������������?�:�R�U�N�L�Q�J�0�D�W�H�U�L�D�O�?�3�K�D�V�H�������������*�H�R�P�R�U�S�K���D�Q�G���2�S�W�L�R�Q�V�?�*�,�6�?�&�R�V�W�(�V�W�L�P�D�W�H�)�L�J�X�U�H�V�?�&�R�V�W�(�V�W�L�P�D�W�H�)�L�J�X�U�H�V���D�S�U�[�������/�D�\�R�X�W�����2�S�W�L�R�Q���&���������������������$�X�J���������������������D�P���������'�U�D�Z�Q���E�\���)�5�6�,�&�2�3�<�5�,�*�+�7���2�1���7�+�,�6���)�,�*�8�5�(���,�6���5�(�6�(�5�9�(�'���������������'�2���1�2�7���6�&�$�/�(���)�5�2�0���7�+�,�6���)�,�*�8�5�(��

�'�5�$�:�1

�&�+�(�&�.�(�'

�$�3�3�5�2�9�(�' �'�$�7�(

�3�5�2�-�(�&�7���1�R��

�'�(�6�,�*�1�(�'

�&�/�,�(�1�7

�3�5�2�-�(�&�7

�7�,�7�/�(

�6�&�$�/�(�����$���� �)�,�*���1�R�� �5�(�9

�1�2�7�(�6�� �5�(�9�,�6�,�2�1�6 �1�2�� �%�< ������������������������

�$�8�*�������$�0�+�2

�1�(�/�6�2�1���&�,�7�<���&�2�8�1�&�,�/

�0�$�,�7�$�,���5�,�9�(�5�������*�,�%�%�6���'�(�1�1�(�6���5�(�$�&�+

�2�3�7�,�2�1���&�������5�,�3�$�5�,�$�1���3�/�$�1�7�,�1�*�����&�+�8�7�(���&�+�$�1�1�(�/

�*�5�$�9�(�/���5�(�0�2�9�$�/���$�1�'���5�2�&�.���$�5�0�2�8�5�,�1�*

�������������� �)�,�*�8�5�(������ ��

�$�8�*�������$�0�+�2

�7�R�S���R�I���W�K�H���6�R�X�W�K���)�O�R�R�G�����������P���$�H�U�L�D�O���3�K�R�W�R�V
���������������������1�=���1�D�Y�L�J�D�W�L�R�Q���0�D�S�����(�D�J�O�H���7�H�F�K�Q�R�O�R�J�\��
�/�,�1�=�����6�W�D�W�V�1�=�����1�,�:�$�����1�D�W�X�U�D�O���(�D�U�W�K�������‹
�2�S�H�Q�6�W�U�H�H�W�0�D�S���F�R�Q�W�U�L�E�X�W�R�U�V��
�0�D�L�W�D�L���5�L�Y�H�U���D�H�U�L�D�O���I�U�R�P���8�$�9���V�X�U�Y�H�\���F�D�U�U�L�H�G���R�X�W
�E�\���6�W�D�L�J���	���6�P�L�W�K���R�Q�������������������������D�Q�G
����������������������

�$�0�+�2���)�L�U�V�W���Y�H�U�V�L�R�Q
������������������������

�/�2�&�$�7�,�2�1���3�/�$�1

�$�����6�&�$�/�(����������������������

�� ���� ���� ���� �0�H�W�H�U�V

�$�0�+�2 �$�8�*������

REMOVE WILLOWS

REMOVE WILLOWS

REMOVE WILLOWSLegend:
          Chute channels

          Lateral bar

          Area denoting willows to be removed

          Area of true right bank to be regraded

          Area to be planted

          Rock armouring on true right bank

REGRADING BANK
- 5 m WIDTH

PLANTING

PLANTING

REMOVE GRAVEL FROM
CHUTE CHANNELS

REMOVE GRAVEL FROM
CHUTE CHANNELS

ROCK ARMOURING
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Appendix B

Option A: Do Nothing

Description of option:

Tasks: Description Assumption Unit Quantity Rate Cost Estimate
N/A River will have room to move across the floodplain - - - $0

No intervention and letting the river stabilise the true right bank naturally, recognising there is a limit to how far north the river will continue to migrate. While this option does
not halt the erosion currently occurring on the true right bank, it is a nature-based solution that allows natural river processes to mitigate the erosion of the true right bank in
time. This option has the least amount of negative effect to downstream areas and has the potential to increase the ecological value of the reach.



Appendix B

Option B: Riparian Planting and Chute Channel Gravel Removal

Description of option:

Tasks: Description Assumption Unit Quantity Rate ($/Unit) Cost Estimate ($)
Unscheduled items 10% 25,000

Removing willows/site clearing

Remove willows by cutting them down individually,
including poisoning of stumps. Clear site for planting.
Not included is associated ecological work, e.g. bat /
lizard investigation. Total area  = 10,730m2. LS 1 20,000 20,000

Regrading true right banks
5 m width of regrading, approximate volume of 600 m3,
assumes cartage within Nelson. m3 600 60 36,143

Removing gravel from chute
channels

Maintenance of the chute channels would be required to
ensure they can be activated at the appropriate flows.
Chute channels are dug down to the level of Mean Annual
Flow (MAF) Total area = 930m2, Depth = 0.4m m3 372 40 14,880

Planting banks and gravel bars

Targeted planting on the gravel bars as appropriate to
lock in sediments, as well as the planting of regraded
banks on the true right and where willows are removed. Two plants per m2 m2 16,400 11 180,400

  Total (excluding GST): 276,423

This option consists of planting the banks to help reduce erosion and removing gravel from the chute channels to reduce erosive potential on the outside bend. Riparian
planting includes the removal of willows and targeted planting on the gravel bars and planting of regraded banks on the true right. Maintenance of the chute channels would
be required to ensure they can be activated at the appropriate flows. This option would minimise erosion of the true right bend in the most frequent storm events, but after
larger (infrequent) events would require repair (replanting) and some tolerance for river movement in the bend and erosion. This option has minimal effects to downstream
areas and would increase the ecological value of the reach.



Appendix B

Option C: Riparian Planting, Chute Channel Gravel Removal, Rock Armouring

Description of option:

Tasks: Description Assumption Unit Quantity Rate ($/Unit) Cost Estimate ($)
Unscheduled items 10% 35,000

Removing willows/site clearing

Remove willows by cutting them down individually,
including poisoning of stumps. Clear site for planting.
Not included is associated ecological work, e.g. bat /
lizard investigation. see Option B LS 1 20,000 20,000

Regrading true right banks see Option B m3 600 60 36,143

Removing gravel from chute
channels

Maintenance of the chute channels would be required to
ensure they can be activated at the appropriate flows. see Option B m3 370 40 14,800

Excavating rock armour toe Toe depth and width of 1.3m for length of armouring m3 408 40 16,320

Rock armour toe
placing of double-layered rock armour at the toe of the
true right bank to the level of mean flow.

120m length, to 0.65m height, D50 = 650mm
Rate assumes sheet piling and/or dewatering is not
required at site. m3 540 150 81,000

Bidim behind rock armouring
placing a layer of bidim across the newly graded true
right bank before placing the rock armour m2 360 6 2,230

Planting banks and gravel bars

 targeted planting on the gravel bars as appropriate to
lock in sediments, as well as the planting of regraded
banks on the true right and where willows are removed. see Option B m2 16,400 11 180,400

Total (excluding GST): 385,893

This option consists of planting the banks to help reduce erosion, removing gravel from the chute channels to reduce erosive potential on the outside bend and rock armouring the
true right toe of the bank. Riparian planting includes the removal of willows, targeted planting on the gravel bars and planting of regraded banks on the true right. Maintenance of the
chute channels would be required to ensure they can be activated at the appropriate flows. This option would be more protective of erosion of the true right bend in the designed to
storm events and in large events the armoured toe would protect against undercutting of the bank and resulting mass bank loss. Planting the upper portion of the bank would provide
some ecological value to the reach and help dissipate energy in larger bank full or over bank events. There may be some replanting required after larger (infrequent events).



Appendix B

Option D: Riparian Planting, Chute Channel Gravel Removal, Rock Armouring, and Groynes

Description of option:

Tasks: Description Assumption Unit Quantity Rate ($/Unit) Cost Estimate ($)
Unscheduled items 10% 39,000

Removing willows/site clearing

Remove willows by cutting them down individually,
including poisoning of stumps. Clear site for planting.
Not included is associated ecological work, e.g. bat /
lizard investigation. see Option B LS 1 20,000 20,000

Regrading true right banks see Option B m3 600 60 36,143

Removing gravel from chute
channels

Maintenance of the chute channels would be required
to ensure they can be activated at the appropriate flows. see Option B m3 370 40 14,800

Excavating rock armour toe See Option C m3 408 40 16,320

Rock armour toe
placing of double-layered rock armour at the toe of the
true right bank to the level of mean flow. see Option C m3 540 150 81,000

Bidim behind rock armouring &
groynes

placing a layer of bidim across the newly graded true
right bank before placing the rock armour m2 535 6 3,315

Rock groynes

Stones for rock groynes (up to bank height, lower
towards the center of the river. Reaching ca 1/4 to 1/3
into the river, every ~20 m) including placing of stones.

5 groynes, approximately 5m length (into river), height
2m-1m, max width 9 m, D50 = 650mm. Rate assumes
sheet piling and/or dewatering is not required at site. m3 270 150 40,500

Planting banks and gravel bars

 Targeted planting on the gravel bars as appropriate to
lock in sediments, as well as the planting of regraded
banks on the true right and where willows are removed. see Option B m2 16,400 11 180,400

Total (excluding GST): 431,478

This option consists of planting the banks to help reduce erosion, removing gravel from the chute channels to reduce erosive potential on the outside bend,  rock armouring the
true right toe of the bank, and rock groynes along the true right to change the course of the river and divert flow away from the true right bank. Riparian planting includes the
removal of willows, targeted planting on the gravel bars and planting of regraded banks on the true right. Maintenance of the chute channels would be required to ensure they
can be activated at the appropriate flows. This option would be more protective of erosion of the true right bend in the designed to storm events and in large events the armoured
toe would protect against undercutting of the bank and resulting mass bank loss. Planting the upper portion of the bank would provide some ecological value to the reach and
help dissipate energy in larger bank full or over bank events. There may be some replanting required after larger (infrequent events).



    

 

 

 

 




