
7. Construction Methodology 

7.1 General 

In developing a construction methodology, consideration will be given to the nature of the site, and' 
the constraints arising from both the river and the residential area adjacent to the work site. The 
methods of construction and sequence of works will take account of the confined working spaces 
beside houses, with access through a quiet residential area. The impacts on the existing river 
channel and bank, with its river edge vegetation, must be minimised and appropriate consideration 
given to flood risks. Best practices and mitigation measures from Flood Protection's environmental 
code of practice will be used, where possible, to minimise construction effects. The use of 
experienced contractors, supervised by Flood Protection staff, will ensure that the works are 
undertaken to Flood Protection's best practice standards. 

Material will be sourced, as much as is practically possible, from the worksite, keeping traffic 
movements to a minimum. It is estimated that between 600 to 1000 cubic metres of gravel will be 
required to provide fill material for the structures and complete the works. Gravel will be extracted 
from the beaches in the channel close to the work site. River crossings will be kept to a minimum. 

The public will be excluded kom all construction activity, with fences and barriers used where 
practical, and warnings given through notices and signs. Notification will be given of the 
commencement of activities, as they progressively occur and affect different landowners and the 
public. Access routes will be notified and clearly sign posted throughout the construction period. 
Traffic control will be carried out as necessary, to ensure a smooth flow of traffic and for the safety 
of all traffic, including pedestrian. 

Damage to the road seal, kerbing and footpaths and other public assets and structures is to be kept 
to a minimum, and all damage will be made good. Special care will be taken to prevent damage to 
private property and structures or other assets. 

Identified trees and vegetation will be retained, and any damage to vegetation kept to a practical 
minimum. Temporary works for access, site preparation, bunding in the channel, etc will be carried 
out in a way that minimises disruption to and impacts on the river environment. 

Structural environmental enhancement work, such as paths, will be undertaken as the construction 
work proceeds. Other enhancement work, such as planting, will occur once the construction work 
has been completed. After all work has been completed, all surfaces will be finished, with rock, 
gravel or grass as appropriate and the riverbed reinstated to a more natural looking profile. 

The methodology will take appropriate account of flooding and erosion risks during construction, 
and take adequate precautions to ensure the safety of all personnel, equipment, machinery and other 
construction assets. Contract materials such as rock, piles and cabling, and vegetation to be used or 
re-used will be handled and stored in a manner that minimises any risks of loss or damage from 
flood events. All machinery and equipment will be stored or parked up in areas safe from flooding, 
in accordance with contract requirements. 

The contract specifications will include the general approach and sequence of works, as well as the 
resour&,.tpnsent conditions to be met, environmental code of practice standards, health and safety 
considerations, and floodig and erosion issues. The necessary allowances will be made for 
monitoring and inspections. 



7.2 Site of Works 

The boundaries of the work site are shown on Figure 9 on the following page. The access points 
and available routes to the site are indicated on this plan. The plan also includes the locations of 
possible stockpile areas for construction materials (of rock, pile and cabling, willow vegetation etc). 
Possible areas of gravel extraction within the river are also identified. 

The works involve the construction of a number of different types of structures, as well as planting 
of vegetation, as outlined in Section 4.0 of this report. The works include: 

- Rock lining, with a formed bench and evenly sloped bank behind. 
- Rock groynes, sited within a vegetated river bank. 
- Pile and cable fences, within the band of willow vegetation. 
- Willow material trenched in along the channel edge and willow pole planting. 

7.3 Sequence of Works 

The construction of the works will involve a sequence of works that can be briefly described as 
follows: 

7.3.1 Establishment 

1. Confirmation of contract requirements and site hazards, and preparation of construction 
management plans. 

2. Erection of exclusion fences and barriers, public notices and trafsc control signage etc to 
identify and secure the work site. 

3. Establishment of a site office and storage facilities, of stockpiie areas and of access ways for the 
initial works - and progressive establishment over the construction period. 

7.3.2 ' ~ o c k  Groynes -Charles Street 

1. Diversion of the river flow from the true right bank to the true left bank of the river, if required. 

2. Re-working of gravel material within the riverbed to form a temporary bund in the river 
channel, to exclude flowing river water from the groyne constmction area. Re-instatement of 
this bund, if washed away by river freshes or floods. 

3. Removal of willow vegetation, and the willow material being handled, stockpiled and re-used 
along the channel edge in the willow buffer zone. 

4. Stripping of other vegetation and disposal off-site at an approved waste processing facility or 
disposal site. Removal of trees and vegetation is to be kept to the practical minimum required 
for construction of the works. 

5. R e q 4 a l  of topsoil and other silty soils, and its stockpiling on-site for re-use, as far as practical. 

6 .  Excavation within the (temporarily enclosed) riverbed to a depth of around 2 metres below bed 
levels. 



7. Removal of any clean rubble (of concrete, brick etc) found during this excavation work, to a 
stockpile site on the high beach area, for burial within the fill formation behind the rock lining 
(see below). 

8. Formation of the groyne core from gravel materials, and its shaping to the specified dimensions. 
Material excavated in Step 7 is to be used to form the groyne core, and supplemented with 
material extracted from the river if necessary. Material for the filter layer will be obtained from 
river gravels. 

9. Graded rock will be delivered to the site and stockpiled in the designated stockpiling areas. 

10. Careful placement of the graded rock over the formed core, load by load, to form the groyne to 
the specified dimensions. 

11. Placement of additional fill (either from excavated material or taken from the river), where 
required, to form the earth embankment from the rock back to higher ground, with stockpiled 
topsoil and silty material used for the final covering layer. 

12. Removal of the temporary bund and re-shaping of the channel bed to a natural shape. 

7.3.3 Rock Groyne - Upper Owen Street 

Work will be similar to the Charles Street groyne construction steps 1-11 above with the following 
additions: 
1. The existing stormwater outlet and pipes are to be removed, and a temporary diversion drain 

with a direct outlet to the river constructed. 

2. Rock will then be placed as for the Charles Street groynes 

3. At the completion of the placement works, the stormwater pipes will be reinstated, and a new 
stormwater outlet constructed beside the groyne, with a rock apron down to normal river water 
levels. 

7.3.4 Rock Lining 

1. The worksite will be prepared in the same manner as the groyne construction steps 1-5 above. 

2. Large machinery will be used to construct the rock lining, largely from the bank. Some work 
may be necessary from the riverbed. If this is required, work will be completed in the dry or 
behind bunds, if necessary 

3. Excavation of a trench in the river bed to the foundation depth of the lining, around 3 metres 
below the river bed. 

4. The design batter (1:1.5) will be formed using clean fill excavated from the worksite in Step 3 
above,,and extracted gravel materials from the areas identified in Figure 5. Material for the 
filter l i p r  will be obtained from river gravels. Any stockpiled clean rubble would also be 
placed in this fill, and buried by the gravel materials. Machinery will undertake the work 
operating form the bank, although some work may be required on the riverbed. 



5. Supply and placement of graded rock, of the specified size, in the same way as with the groynes 
(see Step 10 above). 

6. Removal of the temporary bund and re-shaping of the channel bed to a natural shape. p 

7. Finishing of the bench and bank behind the lining, by a minor cut and fill re-shaping of the 
existing bank (if required), and the adding of final layers of well compacted fine soil materials. 

7.3.5 Pile and Cable Fences 

1. Removal of vegetation along the line of each fence, with willow material being re-used (as 
described above). Other vegetation that can not be easily incorporated into the band of existing 
vegetation will be disposed of off-site. 

2. Re-working of the cleared line as required to allow access for construction machinery and to 
form the fences to the even design grade. 

3. Laying out and driving of the piles, using a vibrating pile-driver or suitable alternative. 

4. Laying out the cabling and attaching it to the piles through cut holes and/or brackets. 

5. For the fences with rock snubs, the placement of the specified rock over the end of the fence and 
within a hollow excavated into the channel beach. 

6. Trenching in of willow material along the channel edge where the strip of vegetation has been 
removed, and the planting of willow poles along the length of the fence through the vegetation 
buffer zone. 

7.3.6 Vegetation 

1. Trenching in of available willow material, removed as part of the works, along the channel 
edge, to strengthen the willow bufEer zone. 

2. Planting of additional willow poles to increase willow density, and where required the lopping 
and layering of willows within the buffer zone. 

1. Finishing off of permanent access ways, with final layers of gravel roading materials. 

2. Tidying up of all fill formations, including groyne embankments and the lining bench, and 
grassing down as required. 

3. Tidying up and removal off-site of any excess vegetation materials, and any stockpiled 
construction materials. 

4. Removal of all temporary signs and barriers. , ""** 
5.  is-escblishment of the site office and any temporary facilities, and removal of all construction 

machinery and equipment. 

6. Completion of the as-built plans, and the filing of these plans. 
"a*- ; 
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