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6. Bank Retaining Walls 

Activity 

The purpose of this activity is to prevent lateral erosion by the placement of 
rigid structures along the lower section of river banks.  Bank retaining walls 
are often used where there is insufficient space to place rock or concrete 
rubble and where live edge protection works will not give the desired level of 
protection to the bank.  These structures will be designed by a suitably 
qualified or experienced engineer.  Considerations in the choice of bank 
retaining wall type include cost benefit, minimising the disruption to the 
environment, aesthetic and recreational impacts, practical construction 
constraints and future maintenance. 

Timber Retaining Walls 

Timber retaining walls are designed to provide lateral erosion protection, and 
may include rock riprap at the toe and extremities, and a variety of ‘upper 
bank’ treatments. 
 
This activity typically involves minor earthworks to shape the bank to create 
an appropriate alignment and batter slope.  A toe trench is excavated in the 
stream bed into which timber posts, railway irons or similar supports are 
driven.  Supports are typically tied back to an anchor.  Horizontal boards are 
fixed to the supports and backfilled between the wall and the stream bank with 
gravel or other suitable material.  Rock is often placed on the river side toe of 
the retaining wall to protect against under scour and loss of backfill. 

Concrete Walls 

Concrete bank retaining walls provide lateral erosion protection, and may be 
constructed using pre-cast panels, poured in situ structures, or specialist pre-
cast blocks such as Mass Blocs.  Concrete block walls may incorporate 
additional soil stabilisation works such as synthetic geogrids.   
 
This activity typically involves minor earthworks to shape the bank to create 
an appropriate alignment and batter shape.  For concrete block construction, 
a toe trench is excavated in the stream bed which is either compacted or a 
concrete pad established to provide a solid foundation for the wall.  If poured 
concrete is used in the works a small bund will be constructed to prevent 
cement entering into the water.  The blocks are placed on top of one another 
and backfilled between the wall and the stream bank with gravel or other 
suitable fill material compacted in thin layers to achieve specific designed 
criteria.   

Sheet Piling Walls 

Interlocking sheet piles are driven into the bed of the river along the bank to 
provide erosion protection.  
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These walls are expensive and aesthetically undesirable and are not 
commonly used within the Operations Group.  There may however be specific 
site conditions which dictate their use. 
 
Either a crane or large excavator fitted with a driving dolly is used to drive the 
sheet piling deep into the riverbed to prevent undermining.  This type of work 
requires detailed design both for horizontal and vertical alignment profiles.  
Once the sheetpiling is established it would normally be backfilled and capped 
in some manner. 

Gabion Baskets 

Gabion baskets are wire mesh units filled with graded rock for placement 
along the bank toe to provide erosion protection.  Gabion baskets are not 
used extensively on account of relatively high cost, limited life and 
questionable aesthetics. 
 
This activity involves minor earthworks to shape the bank to create an 
appropriate alignment and batter shape.  A toe trench is excavated in the 
stream bed into which the gabion baskets are founded.  Completed structures 
are typically backfilled and a variety of upper-bank treatments may be added. 

Resource Management Act 1991 

These works are covered under s.13 RMA (disturbance and placement of a 
structure on the bed of a river), where work is undertaken on river banks or 
dry river bed areas. 

Potential Beneficial Effects 

• Lateral erosion is arrested – adjoining property and infrastructure is 
protected, hazards to recreational users avoided. 

• Sediment discharged during high flow events is reduced. 

• Stable channel alignment is maintained enhancing river bed habitat 
enhancing river bed habitat. 

• Opportunities for upper bank and bank toe (depending on materials 
used) habitat enhancement such as riparian planting such as riparian 
planting. 

• Gravel beaches are maintained clear of vegetation - natural meander 
migration and pool/riffle development facilitated. 

• Threat of encroachment and ultimate collapse of adjoining infrastructure 
such as bridges is reduced.  Community wellbeing is preserved. 

• Robust structures – durability results in reduced intervention. 

Potential Adverse Effects 

• Bed/Bank material is disturbed – Short term sediment discharge, 
increased turbidity, disturbance of habitat. 

• Accidental discharge of fuels and lubricants from machinery. 
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• May impede recreational access. 

• Loss of habitat against smooth bank lining. 

• Temporary loss of amenity – dust/noise impact during construction. 

• Bankside water velocity may increase which can impede habitat 
utilisation by fish. 

• Aesthetic appeal and natural character can be reduced. 

Standards for Good Practice 

i. The specific Standards for Good Practice below shall be read in 
conjunction with the Generic Standards for Good Practice in Part One. 

ii. If the activity is undertaken in a site of special environmental value as 
listed in Part 3 of this code, the activity will comply with the special 
standards specified for that site.   

iii. Gabion baskets shall be manufactured from proven durable proprietary 
products. 

iv. ‘Hard’ retaining structures shall only be used where specific site 
conditions or constraints preclude the use of ‘softer measures’ or where 
close proximity of buildings or infrastructure dictates a high protection 
standard. 

v. Material selection and design detail shall take account of aesthetic and 
habitat values. 

vi. A primary design consideration shall be to achieve a high structural 
standard such that future maintenance and associated channel 
disturbance is minimised. 

vii. Specific design shall take particular account of transition effects both 
upstream and downstream of the structure. 

viii. The height of the wall shall be no greater than is necessary to ensure 
structural integrity.  Where practicable softer upper-bank treatments 
shall be incorporated, including battering back and planting, or using a 
soil retaining textile and planting small shrub species that will cascade 
over and eventually cover sections of the structure. 

ix. Foundation excavation will typically necessitate operation of machinery 
within the watercourse.  Where practicable, the machinery operation 
area shall be bunded off from the stream flow to minimise sediment 
discharge. 

x. Completed structures shall not present any significant hazard to 
navigation or other recreation use.  Health & Safety issues in relation to 
height will be considered. 


