
6 CONSTRUCTION 

6.1 Design specification 

This report gives a final design specification for the 
channel improvement works, covering the channel realignment, 
berm formation and bank edge linings. From this 
specification a schedule of quantities can be determined, 
with estimated costs, and contract plans drawn up. This has 
been done by WCS as part of the contract documentation for 
all the river works, including the stopbank reconstruction. 

The channel realignment and berm formation is in essence a 
simple process of the excavation and re-placement of site 
materials. The excavated material may be used as fill (in 
the right berm), with the exception of organic matter. The 
only placement requirements are: that alluvial gravel 
material (as available on site) be placed immediately behind 
the rock lining if the in-situ or fill material is finer 
sands or silts; and that the top 0.5m of the berms be well 
compacted. The on site gravel will act as a filter material 
behind the rock lining where the berm is made up of finer 
material. The berm surface, where not otherwise treated, 
should be covered with top soil and sown with suitable 
grasses, to establish a good turf cover as soon as possible. 

Hard rubble material removed from the existing river banks 
can be used in the fill area provided it is below the 0.5m 
top layer, and there are no undue voids around the rubble. 

The use of the excavated material as fill is proposed (see 
Section 6.4 on Construction Sequence). If material has to be 
carted to waste, and other material imported for fill, then a 
relatively well graded granular material should be used. 

The only other imported material is the bank edge lining rock - which is, of course, a major part of the works. A rock 
quality and placement specification has been given as part of 
the design specification. The availability and cost of 
suitable rock has been assessed by WCS, through their 
materials investigation. There are a number of sources of 
rock of varying types and cost. The rock types include 
greywacke, limestone, andesite and graniteldiorite, with an 
average specific gravity varying from around 2.5 to over 3.0. 

The rock quality will be evaluated as part of the rock supply 
tendering process, with lining dimensions only being 
finalised after the rock source has been determined. For 
estimating purposes a conservative rock supply cost has been 
us%&, with quantities based on an average specific gravity of 
2.65. 

construction cost estimates are given in Appendix D, for both 
the Ewen project area and the extended project including 
Marsden -,& . Bend, based on the schedules of quantities and cost 



estimates prepared by WCS'O. The cost estimates cover the 
stopbank, berm and channel edge protection works, to give 
comparable costs for the river works, including the impact on 
stopbank construction of the differences in berm fill ' 

requirements. 

The unit costs used are those of the project estimate as 
prepared from the contract documents (CCI=3540). The works 
that are common or more incidental, such as the temporary 
stopbanks, relocation of services (including stormwater), 
demolition, landscaping, topsoiling and re-grassing, have 
been excluded from these estimates. 

6 . 2  consents 

The consents for the project were granted with conditions. A 
number of these conditions affect the construction 
methodology - others relating to permissible levels of impact 
(noise, glare, dust, hours of work, truck movements etc.) and 
monitoring and emergency procedures. The conditions that 
affect the method of construction of the channel improvement 
works are: 

Condition 5. Water Quality 

All reasonable steps to be taken to separate 
construction activities from flowing water. 

Where construction activities cause discolouration or 
increased turbidity of river waters, such work shall 
cease at the end of each day for a period sufficient 
to allow water clarity to return to a reasonable 
background level. 

Condition 9. River Channel Works Impact 

(b) The construction procedures must ensure that the 
security of the flood system is not significantly 
compromised during construction. 

(c) The Guidelines supplied by the Rivers Department 
WRC for temporary works and operations within the 
floodway for bridge construction, are to be applied 
to all river works contractls within the floodway. 

These guidelines are concerned with any contract operations 
that Ifmay initiate scour and erosion of the bank edges, berms 
or defencesf1. The objective is "to minimise the potential 
for erosion of the berms or stopbanks at all timesf1 and 
I1e,~gry effort must be made to maintain [the existing level of 
protection] . 'I 
The Water Quality consent does not specify any means, but the 
WRC Guidelines suggest that excavations in water be 



undertaken behind temporary bunds, and this was part of their 
proposed construction methodology when applying for consents. 

Approval of the construction methodology by WRC will be 
required both in broad outline, and by detailed element. The 
Guidelines state: 

"WRC agreement will be required to the broad construction 
methodology including programme, the operation of plant, 
storage of materials, the performance of temporary works 
and emergency evacuation of the Floodway. Approval of 
detailed elements of the programme and methodology will 
be required on a regular and ongoing basis." 

There is a further condition on consultation as follows: 

Condition 11. River Work Consultation 

(a) The WRC is to seek the advice of the Tangata 
Whenua in the selection of plant materials for 
landscaping of the river berms. 

(b) Before any excavation work is undertaken, the 
Tangata Whenua is to be advised. Should human bones 
or other evidence of early Maori settlement be 
uncovered during the construction phase, the Tangata 
Whenua should be contacted immediately for guidance 
on the appropriate way to deal with the matter. 

(c) WRC with THCC shall maintain ongoing 
consultations with Wellington Fish and Game Council 
and WRC Consents, on river ecology. 

The channel works involve excavations, and a monitoring of 
the construction activity is important to ensure contract 
conditions are adhered to, with the impact on the river 
environment being minimised. 

The impact on migratory fish can be minimised through the 
timing of the in-channel works, as well as through the 
construction methodology used. 

6.3 Construction Constraints 

Although the channel works involve the removal and placement 
of substantial volumes of soil materials, and the placement 
of a lot of rock along the banks, the works are technically 
straight forward. The main complication is the transfer of 
material from one side of the river to the other, one berm 
being cut away, and the other requiring filling. The river 
works must also be managed around the bridge works, which 
invoVy+es the construction of a new bridge and the demolition 
of the existing bridge. 

The critical element in the timing of the river'works is the 
demolition of the existing bridge. The construction timing 
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may also be affected by the timing of fish migrations, if 
fish passage were to be unduly restricted by the works. 

The left (east) abutment of the existing bridge is positioned 
well within the proposed waterway. The eastern bridge 
approach extends over the proposed berm area, and about 25m 
into the proposed main channel. Construction of the proposed 
channel and berm upstream of the existing bridge prior to its 
demolition would significantly worsen the existing 
constriction. The left (east) side reconstruction would move 
the point where berm flows are forced into the main channel 
down to the immediate bridge site. Adverse cross currents 
would be set up where the existing bridge piers are located, 
while the piers of the new bridge would add to the complexity 
of the flood flow patterns. 

Rock could be placed along the edge of the cut upstream of 
the bridge, as protection against direct erosion of the 
bridge approach material, with large sized rock at the flow 
re-entry point immediately beside the bridge abutment. It 
would not, however, be easy to protect against the problems 
that may be generated by the more complex flow pattern. 

If the right (west) side berm and bank lining is constructed 
prior to demolition of the existing bridge, the existing main 
channel width (perpendicular to the flow) would be reduced 
from about 80m to 65m. This would significantly add to the 
confinement of even regular flood events, and again in the 
area where there would be piers from both the existing and 
new bridge. 

The only channel works that could proceed prior to the bridge 
demolition without giving rise to significant flood security 
impacts, are the berm formation and bank edge lining 
placement downstream of the bridge on the left side. 

It has thus been recommended that the river works commence 
after the demolition of the existing bridge. The WCS review 
document (of May 1993) stated the following, as one of many 
issues, constraints and assumptions on which the proposed 
works and their programming was based: 

Transfer of traffic to the new bridge and removal of the 
eastern approach embankment will be essential 
prerequisites to the berm and protection works upstream of 
the bridge on the east side of the river and berm and 
protection works within the EFP area on the west side of 
the river. This will minimise adverse affects related to 
constriction of the waterway and alteration of existing 
flow paths during construction, eliminate the need for 
temporary flood protection works on the east abutment and 
improve the access for construction of the berm and riprap 

A p~atection on the east bank. 

A temporary bunding is proposed to separate works on the 
river bank from flowing water. The shaping of the bank for 
the rock lining, and the placement of the rock, requires 
under water working, and the bunding is proposed to minimise 
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the discolouration and increase in turbidity of river low 
flow waters. Reconstruction of the bunding will be required 
where they are washed out by freshes or flood events. 

~unding on both sides of the river at once is not proposed. 
This would leave a relatively small width of channel for low 
flows, and increase the flow attack to the bunds during 
freshes. With a bund on one side only, fish passage should 
not be significantly restricted by the river works, and the 
proposed programme has not, therefore, been constrained by 
fish migration periods. 

6.4 construction sequence 

Given the demolition of the existing bridge, and construction 
of one bank at a time, the construction sequence is straight 
forward. 

The left side berm would be excavated first, with the area 
within the proposed channel being cut down to the general 
berm level - as shown on the (non-distorted) design cross- 
sections of Figure 6.1. The bank edge would then be shaped 
and the lining rock placed in an upstream direction. The 
ground at the existing bank edge would initially be retained 
as a bund, with the downstream end being separated from the 
river flow by a bund extension made of river bed gravel 
material. 

The excavated material would be carted to a stockpile at the 
top end of Strand Park. The new bridge, possibly with a 
temporary reserved lane if this was acceptable, would then be 
used to transport the material across the river, for fill 
along the right berm. 

The right side berm and rock lining would be formed together 
in a downstream direction. A temporary bund would be 
constructed first on the river side of the proposed bank. 
Berm filling, bank shaping and rock placement would then 
follow in sequence. 

This channel work must be fitted into the whole sequence of 
river works, as determined in the WCS works programme. 

6.5 services 

The only service directly affected by the channel works is 
the stormwater system. The required outlets and maximum 
invert levels will be determined from drainage requirements. 
The proposed outlet is, though, a low level one, through the 
ro$&lining below normal water levels. 

The outlet would consist of an oversize pipe through the rock 
lining, cut flush with the outer face of the lining, and 
generally supported by the lining rock. The stormwater 
outlet pipe would then fit within this pipe, with some 
"i 



tolerance for settling movements, and have a flap gate within 
a junction box, accessed through a man hole on the berm (see 
Figure 6.2) . 
An underwater outlet is safer, as children cannot crawl up 
the outlet to the junction box, while the lack of visibility 
of the outlet structures along the banks has aesthetic 
advantages. There is also some ecological benefit, as the 
outlet provides a different micro-environment, and acts as a 
still water refuge during flood events - when the flap gate 
is closed. 

There is some cost penalty as the outlet elements have to be 
pre-cast and assembled under water (or in a dewatered area). 

Where there will be beaches at the outlet, an underwater 
opening is obviously not possible. In this case the same 
general arrangement would, though, be used. The physical 
modelling information can be used to determine the position 
and general height of beaches, both for the conditions after 
the EFP is complete, and after future improvements to 
adjacent reaches. 
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