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LOWER RIVER INTAKE  
RESOURCE CONSENT APPLICATION REPORT 

AMURI IRRIGATION SCHEME 

1.0 Introduction 

Riley Consultants Ltd (RILEY) has been engaged by Amuri Irrigation Co Ltd (AIC) to undertake 
engineering design for the river intake components of a proposed irrigation scheme 
approximately 21km west of Culverden on the south side of the Hurunui River.  This report 
outlines our design recommendations and the construction methodology for the proposed river 
intake.  
 
We understand that this report will be used in support of the resource consent applications for 
the project.  It should be noted that the final construction methodology and details will be 
influenced by the detailed design of the modifications, and in particular on the selection of the 
contractors and their construction planning.  However, the construction methodology is 
intended as a realistic methodology from which the anticipated effects on the environment of 
these activities can be identified. 

2.0 Background 

2.1 Existing Scheme Overview 

AIC currently operates three irrigation schemes in the Hurunui District: the Waiau Scheme, 
Waiareka Downs Scheme and Balmoral Irrigation Scheme.  
 
The Balmoral Irrigation Scheme is situated on the Culverden Plains, just north of the 
Hurunui River.  The scheme takes up to 5.258m3/s of water from the Hurunui River below the 
Mandamus River confluence via a small constructed channel on the true left bank of the 
Hurunui River adjacent to Intake Road, Balmoral.  This channel directs the water to a fully 
enclosed radial gate that delivers flow to the headrace.  A small gravel bund adjacent to the 
intake gate is used to maintain an appropriate water level at the gates, and excess flow is 
allowed to pass over part of the bund and returns to the main Hurunui River.  The Balmoral 
Scheme irrigates 9,000ha of land within the Hurunui catchment.  

2.2 Existing Consents 

The Hurunui Water Project (HWP) has been granted resource consents to take water from the 
Hurunui and Waitohi rivers and to develop a series of four water storage dams on the Waitohi 
River and an on-plains storage pond on a site south of the Hurunui River.  These consents 
support the provision of a community irrigation scheme to irrigate up to 58,500ha of land in 
the Hurunui, Waipara and Kowai catchments and included authorisation for the abstraction of 
water and construction of infrastructure within the bounds of the Hurunui and Waitohi Rivers.  
On the 31 May 2019, HWP was amalgamated into AIC, including all resource consents that 
the HWP holds with regards to the divert, take, dam, discharge and use of water and the use 
of land for farming in the Amuri Basin.  
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Existing resource consent CRC190085 authorised the take and diversion of surface water 
from the Hurunui River from one of two specified locations, identified as 1A or 1B in the 
consent documentation.  The proposal now being advanced seeks an amendment to 
authorised intake location 1B.  The proposed revised location is 1.2km downstream of 1B and 
has been identified as being more appropriate with regards to the ability to protect the 
infrastructure from flooding on the Hurunui River and the ability to integrate the intake into the 
proposed reticulated distribution network.  Figure 1 identifies the location of the proposed 
intake (in green) and the authorised intake (in yellow). 

Figure 1:  Previously consented intake location (1B) in comparison to proposed intake location 

2.3 Proposed Development 

The new Amuri Irrigation Scheme will be located downstream of the AIC Balmoral Scheme, on 
a modified area of the Hurunui River (the intake will be located on the south side of the River) 
that is located upstream of Bishells Road.  An existing intake and diversion canal are located 
approximately 750m downstream of the proposed intake.  This is a small take providing water 
for a single farmer.  This intake and diversion will be decommissioned following commissioning 
of the new scheme and integrated into the proposed scheme. 

The scheme is expected to take 2m3/s of water from the Hurunui River and irrigate up to 
4,000ha of land on the south side of the river.  The current design is based on an intake of 
2m3/s, during detailed design the need for overbuild, if any, will be considered.  RILEY Dwg: 
190091-21 shows an overview of the proposed intake related infrastructure.  

The water take for the scheme will be located on the true right side of the Hurunui River.  The 
intake will be a simple managed river channel along the southern edge of the gravel island, 
similar to the Balmoral intake.  The managed river channel will be formed with rock and gravels 
and will direct water into the diversion canal.  The flow into the diversion canal will be controlled 
by a water level control structure to maintain the water level for intake to the diversion canal. 
The flow in the diversion canal is controlled by an intake gate.  A fish screen will be located in 
the diversion canal with a fish bypass back to the river.  The main sediment canal will convey 
water to the sediment pond.  From the sediment pond, the water will be conveyed through 
debris screens and to a pump station for irrigation distribution. 
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There are no significant civil safety aspects related to the ponds or canals as they are 
constructed as cuts with no significant embankments.  The main risk to the scheme is from a 
river flood.  River flood protection works are included at the proposed intake to protect the 
infrastructure from river floods, but the level of protection varies with the infrastructure closer 
to the river at greater risk.  The operation of the intake will be similar to the existing Balmoral 
intake and therefore the same approach to maintain health and safety during operation 
applies. 
 
Additionally, three distinct areas of interest were identified by Wildland Consultants Ltd (refer 
to RILEY Dwg: 190091- 21, Appendix A) and are as follows: 
 

 Small ephemeral wetland (pond) – approximately 217m2 and is of significance.  

 Large patch of Raoulia spp. – is of significance and similarly, the trained channel 
alignment is such this area is not affected by construction or operation.   

 Isolated patch of Raoulia spp. and Matagouri – mitigation plan in place with Wildland 
Consultants.  

 
Due to the significance of the first two areas (the wetland and the large patch of Raoulia spp.), 
the trained channel alignment is such these areas are not affected by construction or operation 
of the channel.  It is important to note that the small ephemeral wetland is within an area that 
will be inundated in moderate sized flood events and the riverbed vegetation is also likely to 
be threatened by natural braided river processes.   

3.0 Geological Setting and Hazards 

3.1 Site Geomorphology 

The site is located within the Culverden Basin, a relatively flat, low-lying area of farmed land 
approximately 60km long and 20km wide.  The basin is elongated in a north-easterly direction 
and is bounded by hills to the north-west and south-east.   
 
The proposed intake is located at approximately RL 279m in a riparian area on the true right 
(south) bank of the Hurunui River, approximately 5km downstream from where the Mandamus 
River joins the Hurunui River and exits the North Canterbury foothills.  The Hurunui is a braided 
river which crosses the Culverden Basin in a south-easterly direction.  It has an active channel 
approximately 350m wide at the proposed intake location, and a 20m high river terrace is 
located approximately 300m to the south.  From the proposed intake, the land slopes down at 
a shallow gradient to the east.  Land to the north of the Hurunui active flood plain is of a similar 
profile to the proposed intake and is locally forested.   

3.2 Site Geology 

The published GNS Science 1:250,000 scale QMAP for the area (‘Kaikoura’, 2006) indicates 
the site is underlain by Holocene (Q1a; last 10,000-years) post glacial deposits including river 
gravel and sand, fan deposits and swamp deposits.  These Holocene deposits are underlain 
by Pleistocene (Q2a; 12,000-year to 24,000-year before present) river gravel and sand with 
minor silt, and fan deposits.  Bedrock comprises Kowai Formation fluvial conglomerate 
interbedded with shallow marine sandstone and mudstone.  The depth to bedrock is unknown 
and intrusive ground investigations have not been undertaken.  However, based on the 
distance to the hills to the west (approximately 3km to 4km) it is likely to be several hundred 
metres deep.  
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Based on the above, river gravels and sands are likely to be encountered during construction.  
Bedrock will not likely be encountered during excavation for the river intake, canals and 
sediment pond.  

3.3 Groundwater 

Site investigations have not been undertaken to measure depth to groundwater at the site.  
However, surveyed spot heights of river levels provided by others indicate a level of 
RL 279.3m at the inlet to the managed river channel, RL 276.6m at the outlet, and an 
estimated intermediate level of RL 277.5m at the intake gate.  Surveyed ground contours show 
a ground level of approximately 279m at the intake gate, indicating that groundwater can be 
anticipated at depths shallower than 1.5m at this location.  At the inlet the managed river 
channel, groundwater may be shallower than 0.7m depth. 
 
On this basis, it is highly likely shallow groundwater will be encountered during excavation of 
the river intake channel, headrace canal and sediment pond.  Water will need to be pumped 
out of the construction footprint to sediment control structures such as soakage pits (further 
described in Section 12).  The quantity of groundwater extracted is unknown as it will depend 
on the final design detail of each structure.  

3.4 Seismicity 

The GNS Science Active Fault Database shows several faults within the Culverden Basin.  
None are shown to cross directly beneath the site.  The nearest fault is a 7km long, north 
trending branch of the Hurunui Peak Fault Zone approximately 2km to the west.  It has an 
estimated average vertical slip of 0.4mm per year and an implied long-term average 
recurrence interval of 4,500-years.  The second nearest fault is the Bishells Road Fault 
approximately 3.5km south-east and trending north to north-east.  Recurrence interval and 
slip rate are not given.  Given the distance of these faults from the site, RILEY considers it 
unlikely that the site would be subject to ground deformations as a direct result of a surface 
rupture on these faults.   

3.5 Liquefaction 

Given the majority of the underlying sediments likely comprise river gravels, liquefaction and 
lateral spreading risk is considered low.  However, underlying Holocene and late Pleistocene 
sediments may include saturated low strength sand and silt layers which could potentially 
liquefy during a future seismic event.  Should this be the case, there could be some minor 
damage to intake structures through lateral spreading, and potential loss of foundation 
support. 

4.0 Hydrology 

4.1 Catchment Description 

The Hurunui River is 150km long and has a total catchment area of 2671km2 (Environment 
Canterbury, 2019a).  It is bounded by the Waiau catchment to the north and the Waimakariri, 
Ashley and Waipara catchments to the south.  The catchment has two main branches – the 
north branch flowing predominantly from Lake Sumner and the south branch flowing from the 
Southern Alps at Harpers Pass.  Lake Sumner influences the magnitude and duration of flood 
flows within the north branch.  Water entering the catchment upstream of the lake flows into 
storage lowering the peak flood flow by extending the recession duration.  
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The river also has numerous smaller tributaries including the Mandamus River.  The 
Mandamus River has its headwaters north of the Hurunui on the southern side of the 
Organ Range and flows through largely mountainous terrain into the Hurunui River at the 
western edge of the Balmoral Forest.  
 
The elevations in the Hurunui catchment range from 0m at the river mouth to 1980m at the 
headwaters in the Southern Alps.  In the upper section of the catchment, upstream of the 
confluence with the Mandamus River, the Hurunui flows as a single thread through a mixture 
of forested and extensively grazed hilly terrain.  Downstream of the confluence the river enters 
the Culverden basin and transitions to a braided gravel-bed river as it flows through the flat, 
extensively farmed Amuri Plains to the sea 11km south of Cheviot.  
 
The terrain reflects rainfall distribution, ranging from up to 6000mm/year in the mountainous 
areas of the catchment to around 700mm/year on the Amuri Plains.  This large difference 
means that flows within the Hurunui River are primarily dependent on precipitation in the upper 
section of the catchment.  In winter, precipitation often occurs in the upper reaches as snow, 
which then remains in storage until the Spring months when snow melt occurs.  Therefore, 
there is seasonality to the river flow.  High flows occur between September and December 
and low flows occur February to April during the drier Summer and Autumn seasons.  
 
The study focus area is located approximately 5km downstream of the confluence of the 
Hurunui and Mandamus Rivers on the south side of the Hurunui River.  The approximate 
catchment areas for the Hurunui and Mandamus rivers upstream of the proposed intake are 
1060km2 and 170km2 respectively.  The total catchment area at the location of the proposed 
intake is 1255km2 (NIWA, 2019). 

4.2 River Operations and Water Levels 

The Hurunui and Waiau River Regional Plan (Environment Canterbury, 2019b) outlines water 
allocation blocks for water takes within the middle Hurunui mainstem.  The standard irrigation 
season has been taken to be 1 September to 1 May of any given year.  Based on this, the 
September to April minimum river flow of 15m3/s has been used for hydraulic design purposes.  
The take limits and minimum flow requirements for the Hurunui River for September to April 
each year is displayed in Table 1.  
 
Table 1:  Allocation Blocks and Water Take Limits for the Hurunui River from September to April 

Allocation Block 
Minimum Flow for 

Permit (m3/s) 
Allocation Limit for 

Permit (m3/s) 
Flow for 100% use of 

Block Water (m3/s) 
A 15 6.47 21.47 
B 26.47 10 36.47 
C 36.47 33 69.47 

 
The natural hydrology of the Hurunui River has currently only been modified downstream of 
the Mandamus River confluence.  The uppermost of these is the existing AIC Balmoral take 
of up to 5.258m3/s of water through a sluice and radial gate intake. AIC has two A-Block water 
permits. The main permit allows for a take of 5m3/s and the second allows for 258L/s.  Hurunui 
Water Project holds resource consents for the B and C block allocations. 



Lower River Intake Resource Consent Application Report – Amuri Irrigation Scheme 
RILEY Ref: 190091-B  Page 6 

 

18 June 2020 
Riley Consultants Ltd 

4.3 Flood Hydrology 

The NIWA flood frequency tool (2019) was used to find the design flood flows for the Hurunui 
at Mandamus monitoring station.  This application uses the Gumbel distribution for flood 
frequency analysis based on historic flow data at the monitoring site.  Hilltop software was 
used to calculate the flood frequencies for the Mandamus at Tekoa Road Bridge flow gauge 
from the historical data.  The Gumbel distribution was used to calculate the flood frequencies 
with a partition value of one month.  The estimated design peak flows calculated for 1 in 2.33 
Annual Exceedance Probability (AEP) to 1 in 500 AEP at both flow monitoring stations are 
presented in Table 2. 
 
Table 2:  Flood Flows (m3/s) for Hurunui at Mandamus and Mandamus at Tekoa Road Bridge Based on 
Historic Data 

Return Period (AEP) Hurunui at Mandamus 
(1956 to 2018) 

Mandamus at Tekoa Road Bridge 
(2005 to 2019) 

1 in 2.33 522 115 

1 in 5 683 144 

1 in 10 814 168 

1 in 20 939 191 

1 in 50 1102 221 

1 in 100 1223 244 

1 in 250 1383 266 

1 in 500 1504 295 

 
As flow at the intake site is a combination of two flows monitored by separate gauges the 
combined flood flow cannot be accurately determined.  The relationship between the 
Mandamus and Hurunui flows has not been analysed in detail.  There will be some variation 
between the two catchments, however, it has been assumed that both the catchments 
upstream of the site could experience a design flood event simultaneously.  Each design event 
has been estimated as a range of flows between the Hurunui flood flow and the combined 
Hurunui to Mandamus flood flow.  Hence, the 100-year flood event at the site is estimated to 
be between 1223m3/s and 1467m3/s.  As a conservative approach for the concept design, for 
each flow scenario, the upper bound has been used during modelling.  
 
A preliminary hydraulic model was created for the proposed scheme area using  
two-dimensional hydraulic modelling software HEC-RAS.  The model was utilised to determine 
the water levels for floods in the Hurunui River with various return intervals.  The model results 
for 1 in 5-year, 10-year, and 100-year AEP are included in RILEY Dwg: 190091-25 to -27, in 
Appendix A.  
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5.0 River Intake Design 

5.1 General 

A managed river channel will be located on the true right bank of the Hurunui River.  This 
channel will be located within the gravel island, approximately 400m in length, on the edge of 
the Hurunui River.  The open channel will be formed with rocks and gravels.  It is envisaged 
during a flood or storm event; the high flow may cause gravel to deposit in the canal.  Hence, 
this channel will require ongoing maintenance after high river flows.  For the Balmoral 
Scheme/Intake, there is ongoing maintenance of the diversion braid following a flood or storm, 
and also minor works to manage the diversion as flows recede.  Works varies from nil to 
approximately fifteen times in a season depending on the flows in the Hurunui River.  It is 
assumed the maintenance requirements for the proposed scheme will be similar.  
 
A diversion canal from the managed river channel will divert water towards a control intake 
gate structure, fish screen and fish bypass.  These structures will be within the vegetated area 
and will provide flood protection to the structures.  The irrigation waters will continue through 
the fish screens and into the main sediment canal and into a sediment pond.  Water will be 
pumped for irrigation or storage via a debris screen from the head of the sediment pond.   
 
There are a number of functions that the river intake has which include: 
 

 Control of flow within the consented limits and to meet water demands. 

 Management of sediment. 

 Fish passage through the exclusion of fish (fish screen) for downstream passage and 
providing for suitable upstream passage. 

 Protection against flood flows. 

 Safe access for river users and operators of the scheme. 
 
The design of the intake needs to take account of all of these aspects as well as consideration 
of safety in design and construction issues.  RILEY have worked through a process with AIC 
to consider a variety of different options at the intake and selected the preferred option based 
on the above criteria.  This process has considered site specific issues at the proposed intake 
location as well as existing river intakes on other rivers in Canterbury and the AIC Balmoral 
intake on the north side of the Hurunui River.  Hydrological and hydraulic analysis of the 
proposed option has been undertaken including modelling of the intake system in variety of 
flow conditions.  Modelling has been undertaken for flows ranging from the minimum allowable 
flow for a water take to occur (15m3/s) through to the estimated 100-year flood event. 
 
Additionally, given the braided nature of the river, it is likely upstream in-river works will be 
required to manage the river to control the flows at the proposed intake.  This is similar to both 
Waiareka Downs Scheme and Balmoral Irrigation Scheme.  Currently, the southernmost 
branch of the braided river provides the water to the proposed scheme location.  
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Overtime, depending on the way in which the braided river travels, in-river works 
approximately of the river bund will guide water to the managed river braid.  Unlike for the 
Balmoral Scheme, where the in-river works is confined to an area due to the upstream Gorge 
area, the nature of this reach of the river is such that works may need to extend further 
upstream at times and may need to be on occasions  approximately 1km upstream of the 
intake in order to train the river towards the managed river braid.  Allowing an extended area 
of works reduces the scale of the diversion works because it allows for small diversions to 
encourage the river into naturally formed braids that will move water to the south.  If works 
were limited to short upstream extent, the works required would be more significant, with a 
channel needing to be cut from the closest braid towards the intake.  These changes redirect 
the flow and allow sufficient water to be guided to the south braid of the river for the scheme.  
Some in-river works downstream of the proposed river inlet may be a requirement to ensure 
the flow through the fish-bypass is adequate and the fish can safely return to the Hurunui 
River.  

5.2 Proposed Concept 

The proposed intake will consist of the following key components: 
 

 A managed river channel which will divert flow from the Hurunui River for the Amuri 
Scheme and convey water to the diversion canal. 

 A water level control structure will be constructed downstream of the diversion canal 
to control water depth and to release any excess water back to the Hurunui River.  The 
water level control structure is most likely to be constructed with rock to constrict flows 
to maintain water level at the intake but enable some of the sediment to be transported 
downstream.  If a rock control structure is considered, the rock will be sourced from 
the trained river canal excavation.  

 Within the diversion canal, a control intake gate structure will control the water.  The 
intake gate will most likely be a vertical lift gate. 

 A fish screen will be constructed in the diversion canal which will include a fish bypass 
canal back to the Hurunui River to ensure the safe passage of fish.  

 The main sediment canal will convey water from the diversion canal to the sediment 
pond and will be enlarged to reduce velocity and deposit sediment.  

 The sediment pond will provide additional sediment storage capacity and be the head 
pond for the pump station.  

 An access track will be constructed along the length of the scheme to enable ease of 
access and maintenance.  

 
Each component of the proposed intake is discussed in detail in the following sections and 
illustrated in RILEY Dwgs: 190091-21 to -24, Appendix A.   

5.3 Design Standards 

The proposed control gate structure and water level control structure will be constructed from 
conventional reinforced concrete.  The strength design of reinforced concrete structure will be 
carried out in accordance with NZS 3101:2006 Concrete Structures Standard.  The load 
combinations and load factors used for the strength design will be derived from 
AS/NZS 1170.0:2002 Structural Design Actions, Part 0: General Principles. 
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5.4 River Intake and Managed River Channel 

The managed river channel will be constructed on the true right bank of the Hurunui River.  
The channel will extend along the full length of the gravel island.  The diversion canal intersects 
the managed river channel approximately 280m downstream of the proposed river inlet 
location.  The components within the gravel island as illustrated is further detailed in RILEY 
Dwgs: 190091-20 and -21, Appendix A.  
 
The managed river will be constructed from the existing river gravel and follow the southern 
edge of the gravel island entirely in cut.  The channel will be sized to ensure capacity for the 
design flow of greater than 3m3/s.  This accounts for the expected 2m3/s required for irrigation 
demand as well as the minimum flow of 1m3/s required for the fish bypass.  The control intake 
gate, immediately downstream of the intersection between the managed river channel and 
diversion canal, will ensure the consented water take is conveyed into the diversion canal and 
fish bypass.  All excess flow will flow through the water level control structure and back to the 
Hurunui River.  
 
The managed river channel geometry, entirely within the existing gravel island, parallel to the 
river flows has a number of benefits including: 
 

 Minimal disturbance to the natural alignment and operation of the river.  

 The channel is an existing flow channel in higher river flows so is already partially 
formed. 

 Reduce the quantities of coarser sediment as the velocity past the intake will be greater 
than into the canal. 

 River user safety as the main river flows will continue to be toward the true left of the 
river downstream and make entering the intake less likely. 

 
RILEY has been advised by AIC; an existing consent condition states irrigation water cannot 
be taken if the natural flow within the Hurunui River is below 15m3/s.  The preliminary design 
of the canals has been based on the flow of 15m3/s in the Hurunui River.   
 
The construction of the managed river channel will disturb an area of approximately 2500m2 
within the gravel island.  The excavation will be entirely in cut and will produce approximately 
2300m3 of material.  The excess excavation material can be utilised for the proposed rock 
control structure, flood protection and to decommission the existing diversion canal 
(downstream of the proposed scheme).  

5.5 Control Intake Gate 

The control intake gate will be constructed downstream of the managed river channel and 
diversion canal intersection.  The control intake gate will be located within the vegetated area 
and flood protection area.  The intake gate structure is also a flood protection measure for the 
proposed scheme.  
 
A proposed water level control structure, likely to be a narrow section of the channel using 
rock, within the managed river channel will maintain an appropriate water level for the control 
intake gate and diversion canal.  It is proposed this control structure will operate when flow 
through the managed river channel is higher than the inflows to the diversion canal.  It is 
expected it will operate continuously except during very low river flows.   
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The gate structure will consist of concrete structure.  A vertical gate system will control the 
flows into the diversion canal.  The vertical gate will open by a lifting mechanism with the water 
passing beneath the gate, as illustrated in Figure 2.  
 

Figure 2:  Schematic Representation of Proposed River Intake Gate 

5.6 Diversion Canal 

The diversion canal will continue downstream of the control gate structure within the vegetated 
area.  It has been designed as an earth lined open channel with a very flat grade to 
accommodate a flow of approximately 3m3/s.  The diversion canal will convey approximately 
2m3/s water to the main sediment canal via the fish screen and the remaining 1m3/s will remain 
in the fish bypass canal.  Final intake flow capacity will be confirmed during detailed design.  
 
From the preliminary design, which was based on low flow within the Hurunui river conveying 
15m3/s, it is estimated the water depth in the canal will range from approximately 1.0m to 1.2m 
and the velocity will range between 0.7m/s and 1m/s.  During detailed design, further analysis 
will be required to understand the flow depths and velocities during high flow within the 
Hurunui River.  
 
Similarly, it is estimated the diversion canal excavation will disturb an area of approximately 
700m2 within the vegetated area.  The excavation will be entirely in cut and will produce 
approximately 1100m3 of material.  
 
Suitable excavated material will be utilised for flood protection.  Unsuitable or excess material 
will be transported to disposal areas as appropriate.  It is proposed the disposal area will be 
the old quarry location (refer to RILEY Dwg: 190091-28, Appendix A).   

6.0 Fish Screen Design 

6.1 Proposed Concept 

An effective fish screen will divert fish away from intake systems and direct those fish toward 
a bypass that will safely deliver them back into the main waterbody or river.  The intake also 
needs to provide for safe passage of fish upstream.  A new fish screen will be constructed as 
part of the new scheme. 
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6.2 Basis of Design of Fish Screen 

The consent conditions specify that the design of the fish screen should be in accordance with 
the seven principles of the NIWA: Good Practice Guidelines for Fish Screening in Canterbury 
(NIWA Guidelines).  The NIWA Guidelines have been used as basis to assess options for the 
location and screen type.  Conditions 51-58 of CRC190085 also specify design parameters that 
the fish screen must meet, including maximum cross-sectional approach velocities, sweep 
velocities and the provision for the bypass return to the river.  Additionally, Condition 56 requires 
the design plans for the fish screen be certified by an appropriate fisheries expert, to confirm 
that the design, function, and operation achieves the purpose of the conditions.  Effectiveness 
monitoring is required following the construction of the infrastructure.  
 
The NIWA Guidelines outline seven key design criteria for fish screens as follows: 
 

1. Location. 

2. Approach velocity. 

3. Sweep velocity. 

4. Fish bypass at screen. 

5. Fish bypass connectivity to river. 

6. Screen materials and mesh size. 

7. Operations and maintenance. 
 
These design criteria need have been considered in determining the fish screen location and 
fish screen type.  The other considerations in the selection relate to ease of 
operation/maintenance, construction costs, operating costs, and ongoing compliance 
monitoring risks and costs. 
 
In summary, and as we set out in the following sub-sections, the proposed fish screen will 
meet the NIWA Guidelines and Section 12 of Hurunui Waiau River Regional Plan (HWRRP), 
as well as the conditions of existing resource consent CRC190085. 

6.3 Proposed Operation of the Fish Screen 

6.3.1 Location 

The location of the fish screen was based on protecting the screens from high flood water, 
debris, maintain water depth at the screen, maintain suitable sweep velocity for both 
management of sediment and operation of the screen.  Additionally, the fish screen is to 
comply with a consent condition that the fish return be no more than 400m downstream of the 
diversion out of the riverbed. 
 
The fish screens will be constructed in the diversion canal in a diagonal orientation with the 
screens at an angle to the flow.  The screens will be placed on a vertical wall and will be just 
above the invert level of the canal.  The bypass control structure within the fish bypass, a flume 
or otherwise, will be designed to control the flows and water levels at the fish screens. 
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6.3.2 Approach Velocity 

A key parameter in the design of the screen is the velocity of water into the screen, which is 
referred to as the approach velocity.  The NIWA Guidelines use the approach velocity with a 
limit of 0.12m/s which has been specified in the consent.  The average velocity of flow into the 
screen will be designed within this limit for the peak inflow.  The screen needs to be designed 
to ensure the variation of flow velocity for all parts of the screen are minimised.  For a cylinder 
screen this requires baffles to be included to even out the flow distribution into the screen. 
 
Recent experience for other screens has suggested the average approach velocity will need 
to be in the order of 0.10m/s to ensure the screen is within the 0.12m/s limit.  To ensure the 
resource consent conditions are adhered to, further analysis will be undertaken during the 
detailed design phase. 

6.3.3 Sweep Velocity 

A sweep velocity provides environmental input to control fish behaviour and ensure that fish 
do not accumulate upstream of the screen.  The sweep velocity directs fish across the fish 
screen and also directs toward a bypass leading them back into the main Hurunui River body. 
 
The screens will need to be constructed at a low angle to the flow to achieve a good sweep 
velocity.  While there is no specific magnitude of sweep velocity outlined in the NIWA 
Guidelines other that being greater that the approach velocity i.e. greater than 0.12m/s, we 
have sought to achieve the highest possible sweep velocity in the design for all flow scenarios.  
This will typically be in the order of five times greater than the approach velocity or higher. 

6.3.4 Fish Screen  

There are a number of different types of fish screen that have been considered.  The NIWA 
fish screen guidelines includes a summary of several different types of screens.  The screens 
considered as potentially appropriate for the intake based on the flows, previous trials on 
physical screens, results from recent testing of screens and the design of recent fish screens 
are: 
 

 Rotary cylinder screen. 

 Travelling flat screen. 
 
Both of these screens are widely used in the United States of America and recently for a 
number of new fish screens installed in Canterbury.  These screens meet the NIWA Guidelines 
in regard to mesh size and have very effective systems for keeping the screens clean. 
 
Rotary Cylinder Screen 

There are a number of benefits of a rotary fish screen over a flat screen in regard to 
maintenance and design to achieve an even approach velocity across the screen. 
 
Figure 3 shows an example of a design for an installation in the United States of these cylinder 
screens (Intake Screens Inc.).   
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Figure 3:  Schematic of Cylindrical Fish Screens 

 
 
The screens illustrated can be installed at an angle to the flow, which provides the best 
combination of approach and sweep velocity and helps to direct fish to a bypass channel.  The 
screens in this figure are shown at the minimum level where they would operate with the normal 
operating water level above them.  The screens can be lifted up on the tracks out of the water 
to enable maintenance or repairs to be undertaken while the remaining screens continue to 
operate.  The Amuri intake may not require the lifting system as it is relatively easy to dewater 
at the screens by closing the intake gate and continuing to pump from the sediment pond.   
 
The cylinder screens will be in the order of 0.8m to 1.0m in diameter and total length of screens 
will be in the order of 6m long to achieve sufficient screen area and approach velocity. 
 
Travelling Flat Screens 

Travelling screens are mechanical screens installed vertically.  The screens operate by 
rotating around a drum at the top and bottom of the screen with the motors all above the water.  
The screens are self-cleaning through air or water jets at the top of the screen.  
 
Like the rotary cylinder screen, they are widely used in the United States and considered as 
effective.  Photo 1 shows an example of a screen from Hydrolox and located at Fall River in 
the United States.  
 
A significant dissadvantage of the flat screen in comparison to a cyclinder screen is the length 
of screen, which will be in the order of twice the length. 
 

 
Photo 1:  Travelling Flat Screen (Fall River, Hydrolox Screen) 
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6.3.5 Fish Bypass 

A fish bypass is required to return fish to the main body of the river.  Additionally, to comply 
with a consent condition the bypass will be no more than 400m downstream of the diversion 
out of the riverbed. 
 
The proposed fish bypass is approximately 160m in length and will be constructed primarily 
as an open canal.  The entrance of the bypass will be a concrete flume which is a narrow 
concrete section (Figure 4) to limit the flow and maintain head for operation of the fish screen.   
 

Figure 4:  Schematic of Proposed Concrete Flume within Fish Bypass 

 
Larger fish would be able to navigate from the fish bypass upstream to the river intake.  For 
smaller fish, the bypass needs to be designed to stop these fish from entering the bypass.  
The downstream end of the fish bypass back to the river will include a small weir and have 
higher flow velocities which will limit fish from being able to navigate up the bypass and they 
will remain in the river.  For larger fish it is likely that they will be able to swim upstream and 
continue all the way back up to the intake.   
 
During detailed design, the best combination of weir height and flow velocity at the outlet of 
the bypass to exclude the necessary fish will be assessed, as is required by CRC190085.  
 
It is not expected that the flows from the outlet of the fish bypass will be high enough to result 
in any significant scouring to the banks of the Hurunui River that would not otherwise occur 
naturally.  However, if during detailed design high flow velocities at the fish bypass outlet which 
may cause scour are present, scour protection measures will be constructed which is likely to 
be in the form of rock rip-rap appropriately sized. 

6.3.6 Operation and Maintenance 

The screens will have 2mm wedge wire slots to meet the NIWA Guidelines and therefore, 
require a very robust and effective cleaning system.  For the cylinder screens it is likely that 
each screen will have an electric motor and brush systems to keep the screens clear of debris 
and sediment.  These types of screens have proven effective in other environments in keeping 
screens clean and free from build-up of debris.  The screens normally operate on a timer 
where they rotate for a few minutes at a controlled number of times per day. 

6.4 Fish Screen Structure Design 

The fish screens will be constructed on a vertical concrete wall with the screens close to 
parallel to the flow in the channel.  
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The fish screens will be constructed diagonally across the canal to ensure the velocity of the 
flow in the channel downstream remains sufficient for effective operation of the fish screen 
and also to direct fish towards the fish bypass.  This will also reduce the risk of sediment 
deposition near the screens.  
 
During detailed design hydraulic modelling of the intake channel, fish screen and bypass will 
be undertaken to ensure the fish screen and associated structures meet the fish screening 
guidelines and for management of upstream fish passage. 

7.0 Main Sediment Canal and Pond 

7.1 Proposed Concept 

The main sediment canal will convey irrigation water downstream of the fish screen to the 
sediment pond.  The grade of the main sediment canal will slow the velocity of water and 
cause the deposition of suspended materials.  The main sediment canal will convey 
approximately 2m3/s at a very flat grade over an approximate length of 450m. 
 
Due to the size of the fish screen mesh (2mm), any suspended material entering the main 
sediment canal will be 2mm or less in size.  The main purpose of the canal is to settle out the 
majority of the sediment prior to entering the sediment pond and the pump outlet.  A further 
consideration in the design of the sedimentation canal and pond is the ease of access for 
removing the sediment.  

7.2 Pond Design Concept 

The main sediment canal will be excavated along the edge of the “Hurunui Marginal Strip” and 
farmland (refer to RILEY Dwg: 190091-21 in Appendix A).  The Marginal strip will be crossed 
via an existing irrigation canal and the water will be conveyed to the sediment pond area.  The 
pond area will be constructed within farmland and will require minimal clearance.  
 
The existing irrigation canal will require to be filled in to ensure correct levels are ascertained 
along the length of the main sediment canal and into the sediment pond.  Based on others 
design, water will be pumped up to the irrigation network from the sediment pond.   
 
An emergency overflow will be constructed within the main sediment canal immediately prior 
to it entering the sediment pond (refer to RILEY Dwg: 190091-24).  The spillway will be 
operation for a short duration in an emergency i.e. to allow release of any potential overflow 
from the sediment pond which may occur during stop/start and safety requirements of the 
pump or when the water flow into and/or out of the pond cannot be controlled.  This will ensure 
the sediment pond embankments, which will be designed to account for freeboard, is not 
breached and any excess water is released via the overflow spillway.  The proposed location 
for the spillway is favourable given it is an existing flow path within the farmland area and for 
ease of release to prevent inundation of land.  The amount of water released to this area will 
be any excess water that is not confined within the freeboard of the main sediment canal and 
sediment pond i.e. the overflow will only occur during an emergency. 
 
There is limited information available for the size of sediment carried through the 
Hurunui River.  The suspended material within the Hurunui River is much lower than that of 
the Waiau River due to the presence of Lake Sumner upstream.  Consequently, the silt 
accumulation is significantly less at the Balmoral intake than the Waiau intake.  Additionally, 
the Balmoral Scheme has an effective sluice gate system at the head of the pond which is 
consented for regular flushing of sediment.  This is known to be operated approximately every 
two to four weeks.  The sediment pond at the Balmoral is approximately 80m by 240m.   
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The new main sediment canal and pond is not proposed to include a sluice system and 
sediment will be mechanically removed.  The de-silting requirements for the newly proposed 
Amuri Scheme cannot be directly correlated with the Balmoral Scheme but we have used the 
following assumptions as the basis of the design of the pond. 

The Balmoral Scheme conveys approximately 5m3/s to its sediment pond.  The
proposed intake will convey approximately 2m3/s along the main sediment canal and
to the sediment pond i.e. flow within the new scheme is 40% of the Balmoral intake
flow.

The design must allow for sediment deposition and dredging as opposed to sluicing at
Balmoral.

RILEY recommends the total storage volume for sediment in the canal and pond should be at 
least 45% to 50% the size of the Balmoral Scheme.  Additionally, the presence of the main 
sediment canal reduces the need for a large storage volume for the pond and reduces the 
frequency required to clean out of the pond.  During detailed design, the sediment pond 
appropriately sized.  For the purpose of consenting the approximate area the sediment pond 
will be located is illustrated in RILEY Dwg: 190091-24, Appendix A.  

From simple calculations, any particle larger than or equal to 60μm will settle within the main 
sediment canal and all other particles will be conveyed to the pond.  Any sediment conveyed 
into the pond will settle out particles larger than or equal to 32μm.  The New Zealand 
Geotechnical Society Guidelines identifies 32μm and 60μm and to be a medium silt and 
coarse silt/fine sand, respectively.  Any sediment particles smaller than 32μm that will be 
suspended may vary from fine silts to clays.  This relates to average velocities and does not 
take account of turbulence so the actual size settled will vary but is significantly less than the 
maximum size for pumping that Beca provided. 

It is estimated, the volume of earth works for the main sediment canal will be approximately 
1600m3, disturbing an area of 2000m2.  It is assumed, the disturbed area for the sediment 
pond could range from 3800m2 to 4300m2 and produce a cut volume of approximately 5200m3.  
The excavation for the pond will produce cut material and depending on the suitability of the 
material, some could be used for the flood protection measures along the river side of the 
proposed work.  The excess material will be transported to the disposal areas to be taken off 
site. 

It has been noted that the intake and sediment pond is located very close to and /or within a 
Community Drinking Water Supply Protection Zone. The purpose of this zone it to protect 
ground water being extracted from a bore for public water supply.  

Ground conditions in the area generally comprise sandy gravels, logs of nearby water wells 
show there are continuous gravels from the surface with no confining layer.  Therefore, river 
water from the Hurunui is considered to already be directly connected to groundwater in the 
area of the public supply well.  The proposed development will likely be fully constructed above 
the groundwater table with a maximum excavation depth of 5m, groundwater in the area is 
shown to generally be below 7m depth.  Therefore, there maybe seepage from the pond to 
the groundwater but not direct mixing of water in this location.  This will mean seepage of river 
water to groundwater may occur, as it is considered groundwater and river water are already 
directly connected it is therefore considered effects will be less than minor. 



Lower River Intake Resource Consent Application Report – Amuri Irrigation Scheme 
RILEY Ref: 190091-B  Page 17 

 

18 June 2020 
Riley Consultants Ltd 

7.3 Maintenance 

Based on the design, the main sediment canal will capture the majority of the sediment and 
any excess will be transported to the sediment pond.  The main sediment canal pond will 
require to have the sediment removed periodically by excavator.  Accessibility for maintenance 
is an important consideration and an access track along the length of the canal and around 
the sediment pond will be required along with a ramp into the pond. 
 
The amount of sediment deposition and the potential frequency for dredging can only be 
estimated at this stage based on existing operation of other sediment ponds AIC manage i.e. 
Balmoral Scheme.  For the purpose of this report we have assumed the following: 
 

 Given majority of the sediment will be within the main sediment canal, we assume the 
pond will need to be cleaned 1 to 4 years.  This will also be dependent on the frequency 
of clearance of the main sediment canal.  If the sediment canal is in excess of 
deposited material, this will flow to the sediment pond.   

 The material removed will be placed on land adjacent to the sediment pond.  
 

Therefore, the following will be required to be considered for maintenance operations: 
 

 An adequate access to the sediment pond. 

 A designated dry out area for the removed sediment. 

 A facility that will enable the sediment pond to be taken offline while maintenance is 
carried out. 

 Ability to drawdown water level (pump point). 

8.0 Flood Protection Works 

A preliminary hydraulic model was created using two-dimensional hydraulic modelling 
software HEC-RAS.  The model was utilised to determine the water levels for floods in the 
Hurunui River with return intervals for 1 in 5-year, 10-year and 100-year AEP.  HEC-RAS 
results are presented in Appendix A (RILEY Dwgs: 190091-25 to -27).  
 
The results illustrate the areas of inundation for each event and the depth of flood water.  The 
placement of the key infrastructure (control gate and the fish screen) were based on the 
pattern of flooding during these events.  The infrastructure is located within areas that is less 
prone, or areas that could more easily be protected, from flood flow damage.  
 
A flood protection bund will be constructed along the true right of the managed river channel 
(refer to RILEY Dwgs: 190091-21 and -22) and extend past the diversion canal.  By 
constructing protection works along this length, protection will be provided to working areas 
and associated infrastructure from inundation during flood events.  In particular, the flood 
protection bund will protect, the control gate, diversion canal and main sediment canal.  In 
positioning the control gate within the area of protection, provides further protection to the 
diversion canal to ensure flood waters can be controlled, where possible.  Additionally, the 
protection bund will provide flood and erosion protection for the neighbouring farmland.   
 
The fish screen located downstream of the control gate is positioned within a high ground area 
which does not appear to be inundated by flood waters during a 1 in 100-year AEP.  This 
location is also close to river to allow safe return of the fish to the Hurunui River via the fish 
bypass.  
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During a site walk over, RILEY engineers noted flood protection works further upstream of the 
proposed river intake location would be desirable.  The flood modelling identified that 
approximately 500m upstream of the proposed river intake, a low-lying area of the riverbank 
allowed the flood flows to enter into a historical river braid on the true right-hand side of the 
river.  This has been assessed to occur during the 1 in 5-year AEP flood event, and it could 
contribute to the potential inundation of the area around the sediment pond.  The location of 
breach is illustrated in Figure 5 and 6.  
 
Figure 5:  Location of Breach Upstream of Proposed Scheme Inlet during a 1 in 5-year AEP 

 
 
Figure 6:  Breach Locations in Comparison to Proposed Scheme 

 
 
Mitigation measures available to address the breach have been considered.  There are two 
possible options for flood protection works to prevent inundation of the sediment pond area, 
as follows: 
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1. Flood protection similar to the proposed new scheme, i.e. protection bund along the 
river edge.  

2. Higher embankment bund along the north-west edge of the sediment pond.  
 
For Option 1, from the Light Detection and Ranging (LiDAR) data it appears, there are two low 
lying areas measuring approximately 70m and 90m in length.  Analysing the flow velocity and 
depth, two separate bunds across the two locations, that are approximately 1m to 1.2m high, 
would mitigate the flood risk.  Following an event, there may be the need for in-river works to 
ensure the bund is built up to its original height.  
 
Breach locations A and B affect two farmland owners.  The actual breach locations are located 
within one owners’ (Churchward) land and the flood waters from the breach cause damage to 
the downstream owners’ (The Peaks) land.  It is our understand both these farm owners hold 
consents for flood protection works and both owners have undertaken works within and along 
the edge of the river: 
 

 Consents held by Churchward – CRC142934 (Mr and Mrs BJ and G A Churchward).  
These landowners have already undertaken works within the river to ensure the water 
is diverted away from breach locations A and B.  

 Consents held by The Peaks – CRC122638 (Peaks Dairy Limited Partnership).  These 
landowners have undertaken extensive river works along the river frontage to ensure 
there are no breach points.  There are further protection works proposed to create an 
additional barrier to potential flood risk, such as planting trees and shrubs along the 
edge of the river.   
 

Therefore, AIC will not seek consent for flood protection works at the river for breach locations 
A and B.   
 
For Option 2, the embankment around the sediment pond will need to be increased in height 
by approximately 0.5m for a stretch of 70m along the north-western edge.  There will need to 
be careful monitoring of the sediment pond embankment to ensure there is no pooling of water 
at the embankment toe and the flow across the area is not causing erosion of the embankment.  
Any potential erosion risk will be required to be addressed and remediated immediately 
following an event.  This option will be further analysed during the detailed design phase. 

9.0 Proposed Earthworks 

The following table summarises the proposed earthworks that will be undertaken for the 
proposed scheme.  These earthworks volumes are estimates based on RILEY hydraulic 
modelling and concept design.  During detailed design stage there may be some variation to 
these estimates.  
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Table 3:  Summary of Estimated Earthworks Volumes 

 Cut Volume (m3) Fill Volume (m3) 

Managed River Channel 2300  

Flood Protection Embankment  9000 

Diversion Canal 1100  

Diversion Canal Embankment  850 

Fish Bypass 500  

Main Sediment Canal 1600  

Main Sediment Canal Embankment  1900 

Sediment Pond 5200  

Sediment Pond Embankment  1000 

Sediment Pond Flood Protection (Option B)  500 

Existing Irrigation Intake   2200 

Existing Irrigation Intake Embankment 10,700  

Total Volume 21,400 15,500 
Notes: 

1. The proposed embankments have been sized for freeboard requirements and to protect the area in a 1 in 100-year 
AEP.  

2. Depending on existing access roads, excavated materials could be used for new access tracks as well as for upgrading 
existing access roads to the proposed scheme.  

3. Given no geotechnical investigations have been undertaken for the proposed area, it is assumed 25% of the cut 
volumes will need to be disposed due to unsuitability of material to be used for flood protection or embankments.  
Approximately 5400m3 of material will require disposal.  

10.0 Construction Phase 

10.1 General 

We understand that the preliminary construction methodology will be used in support of the 
resource consent applications for the project.  It should be noted that the final construction 
methodology and details will be influenced by the detailed design of the modifications, and in 
particular on the selection of the contractors and their construction planning.  However, the 
construction methodology is intended as a realistic methodology from which the anticipated 
effects on the environment of these activities can be identified. 
 
This section of the report outlines the proposed construction methodology and provides some 
detail of how components of the scheme will be constructed, including: 
 

 A general description of the construction activities to be completed. 

 A general construction programme. 

 Types of machinery that will be utilised. 

 Erosion and sediment control measures that will be implemented. 

10.2 Construction Programme 

An indicative programme presented in Table 4 will take approximately six months for 
construction, however, there will be opportunities to advance construction by establishing a 
construction programme that progresses some activities concurrently. 
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It should be noted that delays caused by unforeseen conditions and other complications with 
construction may result in variances in the schedule.  All anticipated construction activities are 
described in the following sections. 
 
Table 4:  Construction Activities and Schedule 

Activity 
Months 

1 2 3 4 5 6 7 

Mobilisation and Set out        

Clearing Vegetation        

Excavations within the vegetated area        

Protection Works        

Structure Installations (intake control gate, fish screen and 
Fish Bypass)        

Excavation within Gravel Island        

Commissioning        

Demobilisation        

Site Rehabilitation        

 
Construction activities for the project will occur principally within the construction corridor 
defined by managed river channel, diversion canal, fish bypass, main sediment canal, 
sediment pond and the protection embankments around the perimeter.  
 
At the start of construction, many activities are scheduled as part of mobilisation including the 
following: 
 

 Establishment of temporary construction compound. 

 Disposal area 

 Site clearing. 

 Access road preparation. 

 Delivery of equipment. 
 
These areas will be external to the construction corridor.  The extent of the construction 
corridor and the external components are illustrated on RILEY Dwg: 190091-28 in Appendix A.  
The following subsections describe the specific activities to be undertaken.  

10.2.1 Establishment of Temporary Construction Compound 

A temporary construction compound will be established at the beginning of the construction 
and the possible compound location is presented on RILEY Dwg: 190091-28, Appendix A.  
The proposed location is currently farmland and that is easily accessible from Bishells Road 
for delivery of equipment and storage. This compound will consist of the following components: 
 

 Administrative centre. 

 Plant/equipment storage and workshop. 

 Access to construction site. 

 Main delivery point for materials. 
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 Transfer and segregation of office waste. 
 

Electricity will be provided by connection from the local network or by a mobile diesel 
generator.  A telephone connection is also required to enable telephone and internet 
communication.  Ablutions will be via portaloos/on-site restroom that will be regularly emptied. 
 
The compound is typically constructed in the following sequence: 
 

 Clear site, establish erosion and sediment controls including clear water diversions. 

 Locate, protect, or divert any services. 

 Grade topsoil into bunds around the compound area as clear water diversion. 

 Place aggregate to yard area and form accessway and car park areas. 

 Erect offices, fabrication, and workshop units. 

 Connect to services. 
 
This compound could range in size from 0.5ha to 1.0ha to accommodate these activities and 
will depend on the timing of the construction material delivery and the quantity of material that 
requires storage. 

10.2.2 Preparation of Disposal Area 

During earthworks, surface materials that are unsuitable, or excess to requirements, for 
embankment construction will be stockpiled at a disposal area.  The area identified for disposal 
is an old quarry location (refer to RILEY Dwg: 190091-28, Appendix A).  This location has 
been proposed due to its natural high ground level and in turn natural protection from high 
flood levels.  The quarry area that is proposed for disposal is approximately 1600m2 in area.  
The disposal material will be spread across the site evenly and built up to 1m to 1.5m in height.   
 
Erosion and sediment control measures are needed to capture runoff from the disposal area.  
Guidance on the appropriate control measures is provided by Environment Canterbury’s 
Erosion and Sediment Control Toolbox 2017 (ESCT).  Natural runoff from the disposal area 
will be captured by vegetative buffer zones, sediment fences and/or soakage pits depending 
on the size of the catchment.   

10.2.3 Site Clearing 

Vegetation and trees within the planned construction corridor will need to be cleared prior to 
commencing construction.  Initial clearing will require the removal of large shrubs and trees 
surrounding in the following areas of vegetation: 
 

 Diversion and main sediment canal. 

 Control gate structure. 

 Fish screen and bypass. 

 Sediment pond. 

 Access road around the proposed site. 

 Temporary construction compound (outlined in Section 3.2). 

 Delivery equipment area. 
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Site clearing will be kept to a minimum and only within the construction corridor outlined (refer 
to RILEY Dwg: 190091-28, Appendix A).  

10.2.4 Access Road 

Access roads are required to accommodate construction traffic through the course of the 
construction, providing access from adjacent public roads onto and around the site.  Existing 
access roads and tracks will be used for construction purposes (refer to RILEY 
Dwg: 190091-28 in Appendix A).  These existing roads and tracks may require upgrading to 
allow safe access for the delivery of construction materials, particularly the concrete, gate, and 
fish screen components. 
 
Construction traffic onto and around the site will include scrapers, dump trucks, compaction 
plant, excavators, dozers, cranes, concrete trucks, and transporters (refer Section 12.0 for 
plant list).  Most traffic will be contained on-site but external traffic using the public road 
network will be required for: 
 

 Concrete and related materials. 

 Light vehicles to transport the work force to and from the site. 

 Special material (intake gate, fish screen and fish bypass components). 
 
New access track construction will be required for access around the scheme for on-going 
monitoring and maintenance.  This will be constructed along the edge of the scheme (refer to 
RILEY Dwg: 190091-21 in Appendix A) to minimise the construction footprint.  Similarly, 
erosion and sediment mitigation measures will be put in place (further discussed in Section 13) 
to ensure construction will be undertaken with minimal environmental impact.  

10.2.5 Delivery of Equipment 

All equipment and materials will be delivered to the site using trucks.  Oversized trucks may 
be used to transport gate structure components, while flatbed trucks may be used to transport 
other construction equipment. 
 
The number of trips made by delivery vehicles will depend on the capacity.  An initial estimate 
of deliveries is outlined in Section 12.  Construction vehicles and equipment delivery will 
access the construction site in stages as construction progresses.  Construction equipment to 
be used is listed in Section 12. 

11.0 Construction Methodology 

The design of the river intake for the scheme is presented in RILEY Dwg: 190091-21 
(Appendix A).  The construction of the key components of scheme are appropriately 
sequenced to ensure construction is not adversely affected by the dynamic water levels of the 
Hurunui River.   
 
A possible sequence of construction for the scheme is as follows (refer to RILEY  
Dwg: 190091-29, Appendix A): 
 

 Excavation of the sediment pond. 

 Construction of the permanent flood protection works.  

 Excavation and installation of the structures; fish bypass structure, fish screen and 
control gate structure. 
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 Excavation of the main sediment canal - the canal conveying water from the fish screen 
to the sediment pond. 

 Excavation of the fish bypass channel, ensuring the connection to the Hurunui River is 
not excavated until the final stage.  

 Excavation of the diversion canal – the canal conveying water from the managed river 
channel to the fish screen.  

 Excavate the managed river channel, ensuring the connection to the Hurunui River is 
untouched until the final stage.  

 Excavate the connection of the fish bypass to the Hurunui River. 

 Excavate the river intake location to direct water from the Hurunui River into the Amuri 
Scheme.  
 

During construction, any groundwater that seeps to the surface during the excavation is 
expected to drain through the gravel.  Any water within the works area that does not naturally 
drain through the gravels will be pumped to a decanting earth bund in the dry section of the 
river channel.  Pumped volumes will be minor, and the decanting earth bund will have the 
decant manually raised during the process to allow for settlement of sediment. 
 
Suitable material cut from the main sediment canal or pond area will be utilised for 
embankments, permanent and temporary protection works.  All other cut material that are is 
unsuitable or excess to requirements will be disposed of to the nominated disposal area.     

12.0 Material and Equipment Requirements 

12.1 Equipment and Facilities 

There are a number of construction methodologies available to the construction contractor 
and therefore, a number of construction plant selections are possible.  It is anticipated that the 
contractor will adopt a conservative approach to construction using standard construction 
equipment with some specialist selections where necessary.  Possible construction equipment 
and facilities that will be required to complete the projects are summarised in Table 5. 
 
Table 5:  Summary of Construction Equipment and Site Construction Facilities 

Equipment/Facility Use 

Office Accommodation 
AIC representatives, construction contract supervisors, 
contract professionals, labourers, and sub-contractors 

Utility Vehicles Access to site for workers 

20tonne rough terrain Lifting structural components 

20 to 30tonne excavators Excavation of intake channel and sediment pond 

Trucks To move spoil around and off site 

12.2 Material Brought On-Site 

The materials required for the construction of the project include, but are not limited to, 
concrete, reinforcing steel, timber formwork, electrical cabling, pre-cast concrete components, 
and other such materials.  Materials will be stored within the temporary construction 
compound.  The estimated material usage and shipments during the construction period for 
the scheme is presented on Table 6.  For the concrete supply for the structures, it has been 
assumed that all concrete will be delivered from Rangiora or Culverden depending on the 
concrete requirements. 
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Transport of materials will occur at various stages according to the construction programming 
details and availability of materials and transport equipment.  Frequency of delivery will be 
dependent upon the construction staging. 
 
Table 6:  Material Usage and Shipment 

Material Transport Mode Estimated Number of Shipments 

Fish Screen Components Truck 5-10 

Fish bypass structure Truck 5-10 

Canal Crossing Structure Truck 5-10 

Control Gate Structure   Truck 5-10 

12.3 Labour 

Detailed consideration of workforce requirements will be the construction contractors’ 
responsibility.  It is anticipated that up to 15 to 20 personnel will be employed on the project 
at different times depending on the workload.  These will include contractors’ staff (i.e. truck, 
excavator, crane operators, carpenters, and concrete labourers), and also other  
sub-consultants (i.e. a mechanical installation crew for gate and fish screen installation). 

13.0 Erosion and Sediment Control Plan 

13.1 General 

The construction of the canals, structures and sediment pond area will involve site clearance 
combined with earthworks and stockpiling of material.  Approximately 2ha of ground will be 
disturbed during the construction process.  The Hurunui River is located 50m to 200m north 
of the proposed construction site.  Erosion and sediment control measures are needed to 
prevent the discharge of uncontrolled suspended sediment to the waterway during the 
construction process. 
 
An Erosion and Sediment Control Plan (ESCP) in accordance with the Canterbury Regional 
Councils ESCT (2017) provides information on how to minimise adverse effects on waterways 
caused by the discharge of sediment.  A comprehensive ESCP will be prepared prior to 
construction to ensure the construction contractors will implement robust practices for the 
prevention and management of sediment laden water discharges.  The following sections 
outline the key objectives and methods of the ESCP.  

13.2 Objectives 

Planning of erosion and sediment control measures will occur prior to any earthworks 
commencing.  The key objectives of sediment control are to minimize stormwater runoff, 
protect the land from erosion and prevent sediment from leaving the site.  The measures shall 
ensure that: 
 

 The diversion of clean stormwater away from the site is maximised. 

 All contaminated water is intercepted and treated. 

 All control measures and discharges shall be undertaken so as not to cause erosion. 
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13.3 Methods 

The effects of weather and the use of heavy earthmoving equipment will have the potential to 
generate sediment runoff and dust emissions until the site has been stabilised (i.e. top soiled 
and grassed, revegetated, or gravelled).  The staging and sequencing of earthworks activities 
are, therefore, important to minimise adverse environmental effects from construction.  In 
particular, the staging of specifically designed erosion and sediment control devices prior to, 
and during, construction is fundamental to the success of any preventative measures.  These 
protective works will generally be in accordance with the ESCT (2017) and may contain the 
following features. 

13.3.1 General Management of On-Land Activities 

The general principles that will be adopted during the earthworks activities to mitigate for dust, 
sediment and erosion are as follows:  
 

 Minimise the disturbance area due to earthwork activities as far as practicable while 
satisfying all requirements for development of the site. 

 Where practicable, stage earthworks and progressively stabilise exposed areas 
following their completion. 

 Earthworks to be timed, where practicable, to avoid windy conditions.  

 All cut and fill areas will to be restored to their state prior to construction as soon as 
practicable. 

 Where practicable, divert all clean water runoff away from the site, reducing the 
contributing catchment to the exposed earthwork areas. 

 Intercept and divert sediment laden runoff from exposed areas to specifically designed 
treatment devices prior to discharging into the downstream environment. 

 Implement measures to prevent construction traffic exiting the construction area onto 
public roads with sediment and other materials attached to the undercarriage and 
tyres. 

 Ensure the exposed earthwork areas remain in a damp condition, utilising water trucks 
as necessary until surfaces have been stabilised.  

 Regularly inspect the erosion and sediment control measures and undertake any 
maintenance necessary to maximise the potential retention of sediment on the site. 

 On-going assessment of the erosion and sediment control measures and, if required 
adjust as the work progresses. 

 Ensure site staff are aware of the requirements of the ESCP and the relevant resource 
consent conditions prior to the works commencing. 

 Manage dust discharges in accordance with a dust management plan prepared in 
accordance with the requirements of the Canterbury Air Regional Plan and the Ministry 
for the Environment “Good Practice Guide for Managing and Assessing Dust”. 
 

Sediment Control Structures 
During construction, clean water (which has run across undisturbed ground) is required to be 
separated from dirty water (which has run across disturbed ground).  Water which falls within 
the construction zone needs to be collected and treated with the use of sediment detention 
structures.  These structures remove suspended sediment before water is discharged. 
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Consideration must also be given to movement of sediment from site by vehicles leaving the 
site.  Movement of vehicles from the construction site onto public roads will consist mostly of 
concrete trucks, delivery vehicles for reinforcing steel and other building materials, and light 
vehicles to transport the workforce to and from the site. 
 
A number of sediment control structures are available, and typical construction examples of 
measures that could be used to prevent sediment leaving the site include: 
 

 Cut-off Drains: these drains will exclude surface runoff from earthworks areas and 
spoil dumpsites.  Water from the cut-off drains will discharge to natural gullies or 
surface drains as appropriate. 

 Decanting Earth Bund: are temporary ponds incorporating a decanting device to 
dewater the pond at a rate that will allow suspended sediment to settle out.  Sediment 
retention ponds may be used where earthworks areas remain exposed for a period 
during construction.  They are also recommended as the primary form of treatment for 
fill disposal areas.  Ponds are generally sized according to the catchment feeding them 
in terms of slope and size.  Ponds will be monitored regularly, and sediment cleaned 
and disposed to fill to maintain the efficacy of sediment settlement.  Under “Decanting 
earth bunds – Design essentials” in the Sediment Control section of the ESCT (2017) 
gives guidance for the sizing of the sediment detention ponds or soakage pits based 
on catchment area. 

 Silt Fences: are temporary barriers of woven geotextile fabric used to intercept runoff, 
reduce its velocity, and trap sediment suspended in the runoff.  Silt fences can be 
erected as a perimeter control and may also be used to limit disturbance of a sensitive 
area where diversion and earth bunds are not practical to construct.  

 Grit Traps: a grit trap is an excavation that acts as a collection point for grit suspended 
in stormwater.  Grit traps will collect flows from the roadside drains (turn out areas) and 
are the primary stormwater control for the access tracks.  The discharge point will either 
be a pipe or spillway formed within in-situ materials.  Depending on the topography, 
the grit traps may need to be stabilised with geotextile to minimise erosion.  The 
spacing of the grit traps will depend on the vertical grade of the road they are servicing.  

 Earth Bund: an earth bund is a temporary berm or ridge of compacted earth 
constructed to create impoundment areas where ponding of runoff and settlement of 
suspended material can occur before runoff is discharged.  Decants can be placed or 
further treatment (decanting earth bund). 

 Sediment Retention Pond: a sediment retention pond is an effective method of 
detaining sediment and disposing of clean water in areas of high runoff.  Under 
“Sediment retention ponds – Design essentials” in the Sediment Control section of the 
ESCT (2017) gives guidance for the sizing of the sediment retention ponds based on 
catchment area. 

 Shaker Ramps: these are cattle stops or similar, used to remove sediment before 
vehicles leave the site and onto public road system. 

 
Further detailing on the type, size, location, operation and maintenance of erosion and 
sediment control measures at particular work areas within the site will be outlined in detail in 
the ESCP that will be prepared following detailed design and prior to the commencement of 
construction. 
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13.3.2 General Management of In-River Activities 

This project requires construction works to be undertaken on the riverbed of Hurunui River.  
To keep the working areas ‘dry’ will require the installation protection bunds in case of flooding 
during the construction phase and potentially a series of coffer dams upstream of the 
construction site.  As stated in in the ESCT, erosion and sediment control measures are not 
usually constructed in channels with permanent flow.  Instead, focus is on a suitable 
construction methodology to create a diversion away from the work area.  The typical 
construction sequencing of a temporary diversion channel is outlined in the Guidelines (refer 
to their Figures in “design essentials” for “temporary diversion channels” under “Specific 
Tasks”).  

14.0 Limitation 

This report has been prepared solely for the benefit of Amuri Irrigation Co Ltd as our client 
with respect to the brief and Environment Canterbury in processing the consent.  The reliance 
by other parties on the information or opinions contained in the report shall, without our prior 
review and agreement in writing, be at such parties’ sole risk. 
 
The hydrological and hydraulic analyses and recommendations contained in this report are 
based on our understanding and interpretation of the available information.  The 
recommendations are therefore subject to the accuracy and completeness of the information 
available at the time of the study.  Should any further information become available, the 
analyses and findings of this report should be reviewed accordingly. 
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