
General Background Infomtion 

B. STREAM CHANNEL DESIGN ALTERNATIVES 

The proposed flood mitigation scheme entails stream channel 
improvements along most of the stream length. For background 
purposes it is helpful to explain that two alternative channel design types 
were considered for most parts of the stream - earth or concrete lined 
channels - and to explain the characteristics of each type. It is also 
important to explain that other types of channel are also possible. 

Therefore, the first part of the this section presents a discussion about 
earth and concrete lined channels. The second part discusses other types 
of channels. 

The selection of the channel type to be used in the proposed scheme was 
based on an evaluation of the characteristics of the particular part of the 
stream, the nature of the channel upstream and downstream of that part, 
and the land uses along the banks of the stream. 

The general characteristics of each kind of channel design are described 
below: 

1. Earth Lined Channel 

The earth banks (sides) of this channel type are excavated from the 
natural soil and/or rock, and are then sown with grass. The stream bed 
remains covered by natural materials, e.g., stones, silt or bedrock. 

[In some areas, the stream has eroded to the bedrock level, so that the 
final design stage would need to identify these areas, and possibly use 
them to advantage. At this stage, a detailed geological appraisal has not 
been camed out.] 

The channel would be trapezoidal in shape1 (when looking at a cross- 
section) and generally has bank slopes of 2 to 1 horizontal to vertical 
measurement to ensure stability (with respect to potential soil 
movement). As the stream bed is narrow, it is nearly always covered by 
water, and therefore remains clear of plant growth or debris, even during 
low flow conditions. 

This type of channel requires more land than concrete lined channels (see 
discussion under subsection 2, below) for two reasons. The banks' slopes 
$&flatter and therefore spread wider, and the rougher grass lining slows 
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the water so that a greater cross-sectional area is required to carry a given 
flow. 

An example of this type of channel2 can be seen upstream of the 
Kenepuru Drive industrial area, where limited stream upgrading has 
been undertaken by the Wellington Regional Council. 

The stream bed of an earth lined channel requires maintenance, such as 
removing rubbish, filling scour holes, replacing eroded bed material to 
stop toe erosion and removing willow and other vegetation regrowth. 

2. Concrete Lined Channel 

The slope of the bank of a concrete lined channel 3can vary, but for the 
purposes of this report have generally been taken as 1.5 to 1 horizontal to 
vertical measurement. This allows the concrete to be poured or sprayed 
on site without the use of form work (boxing), and therefore has cost ad- 
vantages over concrete lined chamek with steeper sides. The stream bed 
of this type of channel is also concrete lined. 

A concrete lined channel has steeper side slopes and (because of the 
smoother finish) higher water velocities than the earth lined type, 
requiring less top width, and thus occupying less land. However, the 
velocities during flood conditions can become too high, resulting in 
hydraulic problems further downstream. 

Any debris which collects in a concrete limed channel is highly visible, 
especially under low flow conditions, compared with an earth lined 
channel. It therefore has to be cleaned out periodically to maintain its 
efficiency in times of high flow, and to retain a tidy appearance. 

The concrete lined channels in the scheme have been designed to 
minimise the need for stopbanks (floodwalls) or the removal of major 
bridges. 

3. Altemative Channel Linings 

Altemative channel lining methods could be used instead of the proposed 
earth or concrete techniques to reduce the negative visual effects of an 
area of land required for channel upgrading. 

2. See the photograph of an earth lined channel in Figure 3-1. 

3. See the photograph of a conrete lined channel in Figure 3-2 
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a) Gabion Lined Channel4 

This would involve a channel lining comprising rock-filled wire mesh 
baskets on steepened channel banks of a ratio 1.5 : 1 or 1.25 : 1. Such a 
channel would maintain a degree of 'naturalness', its streamflow 
velocities would remain at acceptable levels, and its steepened banks 
would be protected from erosion. It would occupy less space than an 
earth lined channel, but more than a concrete lined one. The life of the 
wire baskets could be limited by the corrosiveness of the water and/or 
the extent to which they may be vandalised. 

b) Timber Lined channel5 

This would be a channel with steep banks (compared with previous 
options), a natural stream bed and timber (half round post) protection to 
the banks. This technique would have the advantages mentioned above 
in (a), although the constmction widths required would probably be as 
great as for the earth lined option, because timber lining requires tiebacks 
for structural stability. Its adoption along any particular part of the 
stream channel would be subject to con f i a t i on  of its structural 
adequacy. 

c) Rock Riprap Lined channel6 

Riprap is a stone lined slope which could act as an alternative channel 
upgrading method to an earth lined channel. The stones (football sized, 
and bigger) would be placed along the channel slope by a digger after 
being stockpiled on site by a truck. This type of channel lining can stand 
at a slope of 1.75 : 1. 

d) Grout-filled Mattress Lined Channel 

Grout-filled mattresses could be used along stream banks and beds. In 
some cases, the banks alone could be lined with grout filling and the 
stream bed left in its natural state. This option would have the advantage 
of reducing the channel size and stream velocity, compared with earth 
lined channels. 

e) Gobi Mattress Lined Channel 

This form of protection for the stream banks could be used on earth lined 

- '?- 
4. See Figure 5-1 for an example of a gabion lined channel. 
5. See Figure 5-2 for an example of a timber lined channel. 
6. See Figure 5-3 for an example of a rock riprap lined channel. 
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channels where erosion could be a problem, (i.e., soft soil areas). A gobi 
mattresses is made of pre-glued concrete blocks and would enable free 
movement of water both in and out of the embankment. 

f) Rectangular Concrete tined Channel 

Rectangular concrete lined channels would be the most efficient in terms 
of space but create high stream velocity. This channel type would allow 
the natural stream bed to be retained, although boxing structures 
required for the construction of the concrete walls would require 
additional excavation. Other impacts might include the visual effects and 
the safety aspects of the vertical walls. Such a channel would have a wide 
bottom so that at low flow, stream velocities would be low with 
consequent silting and deposition of debris, which would require addi- 
tional maintenance. 

g) Free-Standing Channel 

.In areas where the channel is excavated through bedrock, it is possible to 
leave the walls in their 'natural' state with little or no artificial stability 
measures. In some cases, sprayed-on grass seed could be sown on the 
banks. 

In all these options, a natural stream bed could be retained. 

The above channel improvement alternatives could be modified 
according to the limitations of the particular parts of the stream and the 
engineering suitability of each option. 

Transitions from one type of channel to another, with consequent changes 
in stream water velocity, will require special measures, such as stilling 
basins. These will involve additional land and expense, and perhaps 
create engineering problems, especially during floods. 

C. Stream Channel Maintenance Requirements 

The elements incorporated into the scheme for maintenance purposes are 
as follows: 

1. Stream Bed Width 

:At-winimum stream bed width of 3.5 metres has been incorporated in the 
design of both channel types to allow machinery to remove rubbish and 
debris from the stream bed, grade the stream bed, facilitate vehicle access 
for mowing, remove willow and regrowth of other vegetation, and 
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possibly the replacement of eroded bed material to stop slope toe erosion. 
Over some parts of the stream, the stream bed will be the principal means 
of access along the channel. 

The superstructure of any bridges would need to be 3 metres above 
stream bed level so the tractor has sufficient clearance. 

2. Maintenance Access Strip 

The purpose of a maintenance access strip is to provide sufficient space 
along each side of the stream channel to: 

(a) Provide access during construction. 

(b) Use and manoeuvre equipment along the stream channel for 
maintenance and repair of the channel. 

(c) Provide sufficient space for a tractor-mounted mower to mow along 
the sides of earth lined channels. 

(d) Allow for encroachment by shrubs. 

(e) Allow for erosion or damage at the top of the stream bank, and 
provide additional protection to adjacent buildings. 

A maintenance access strip 6 metres wide has been incorporated into the 
design for the channel on either side of the stream as a general policy 
(where this width is readily available). In some places, the proposed 
channel width has been reduced because the full 6 metres would be 
physically unobtainable, or it was found to be unreasonable or 
undesirable for other reasons. In those cases, the minimum width 
provided has been 3.5 metres, (the narrower strips are considered to be 
'separation' strips, or building setback lines). 

The tractor-mounted mower to be used is 2.2 metres wide, and therefore 
the minimum requirement of the maintenance access strips for mowing 
purposes includes approximately a I metre operating width either side of 
it (a total of 4.2 metres). 

The frequency of mowing for this type of channel depends on the amount 
of grass growth at different times of the year and the weather conditions. 
During times of high grass growth, it could be expected that banks would -w'% 
be mowed about twice a month. 
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