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IMPORTANT NOTES 

 

Disclaimer 

 

The information collected and presented in this report and accompanying documents by the 

Consultants and supplied to West Coast Civil Defence Emergency Management Group is accurate to 

the best of the knowledge and belief of the Consultants acting on behalf of West Coast Civil Defence 

Emergency Management Group.  While the Consultants have exercised all reasonable skill and care in 

the preparation of information in this report, neither the Consultants nor West Coast Civil Defence 

Emergency Management Group accept any liability in contract, tort or otherwise for any loss, damage, 

injury or expense, whether direct, indirect or consequential, arising out of the provision of information 

in this report.  

 

This report has been prepared on behalf of West Coast Civil Defence Emergency Management Group 

by: 

 

Ian McCahon BE (Civil), 

Geotech Consulting Ltd 

29 Norwood Street 

Christchurch 

 

David Elms BA, MSE, PhD 

21 Victoria Park Road 

Christchurch 

Rob Dewhirst BE, ME (Civil) 

Rob Dewhirst Consulting Ltd 

38A Penruddock Rise 

Westmorland  

Christchurch 

 
 

Hazard Maps 

 

The hazard maps contained in this report are regional in scope and detail, and should not be considered 

as a substitute for site-specific investigations and/or geotechnical engineering assessments for any 

project.  Qualified and experienced practitioners should assess the site-specific hazard potential, 

including the potential for damage, at a more detailed scale. 

 

Cover Photo:  Mokihinui River in flood around Seddonville.  Photo from Report on West Coast 

Weather Event 27 & 28 December 2010, The West Coast Regional Council. 
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Buller District Council Lifeline Assets 
  

1 OVERVIEW 

 

The Buller District Council (BDC) manages the following lifeline assets: 

1. Transport systems, 

2. Water supplies, 

3. Sewerage systems, and 

4. Storm water systems. 

 

This supplement provides a summary of the assets including asset descriptions and explores the 

vulnerability of the assets to three natural disasters; major earthquake, major storm and a large tsunami.  

Details of the earthquake, storm and tsunami scenarios used to probe vulnerabilities of the BDC assets 

are provided in Supplements 2, 3 and 4 of the report.  The report looks at recovery.  Vulnerabilities that 

impact on the response immediately after the disaster have been included for completeness.  However 

the focus is on vulnerabilities that delay recovery of the district.  These are summarised, and upgrades 

and improvements are provided to address them. 

 

2 TRANSPORT 

 

2.1 Overview 

The Buller District is served by the following transport systems: 

 State Highway (SH) network managed by NZTA is shown in Figure 2.1, of which the major 

routes in the Buller District are: 

 SH 6 from Murchison via the Buller Gorges to Westport, 

 SH 6 from Westport to Greymouth via the coast, 

 SH 7 which links Reefton and Springs Junction with Greymouth to the south and Christchurch 

over the Lewis Pass, 

 SH 65 from Springs Junction to Murchison, 

 SH 69 from Reefton to Inangahua, and 

 SH 67 from Westport to Mokihinui. 

 District roads, which are mostly no-exit roads to serve local communities and with no or little 

interconnectedness except through the SH system including the Karamea Highway from the 

end of SH 67 to Karamea; 
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 Railway line from Ngakawau through Westport and Reefton to link at Stillwater with the 

Midland line and through the Otira Tunnel to Canterbury; 

 Regular airline flights into Westport airport, and a small airfield at Karamea; and 

 River mouth harbour at Westport, servicing fishing boats and bulk export ships and barges. 

 

Figure 2.1: West Coast State Highway System 
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2.2 Roads  

Roads in the Buller District are characterised by low traffic volumes, frequently mountainous or hilly 

terrain with high rainfall, and the many rivers and streams that cross the main routes.  As explained 

above, there are five links across the district boundary to the rest of the South Island, namely: 

 Two routes north to Murchison; SH 6 from Inangahua and SH 65 from Springs Junction, 

 SH 7 over the Lewis Pass, and  

 Two routes south through Grey District; the coastal route via SH 6 and the inland route via 

SH 7.   

 

Within the district there are very few interconnected roads providing alternative routes.  There is only a 

single road to Karamea (route 67 linking to the Karamea Highway) although there is some redundancy 

in the SH network in the south of the district.  

 

Table 2.1:  Buller District Road Statistics 

Description NZTA (SH) Buller District1 

Roads (km) (km) 

Total length 350 605 

Urban sealed  94 

Urban unsealed  9 

Rural sealed 350 2262 

Rural gravel  276 

Bridges & Culverts   

Number 91 155 

Length (km)  1.8 

Timber no.  5 

1. Data from Buller District Council – Roading Asset Management Plan 

2. Includes 62km of Special Purpose Road – Karamea Highway (from the end of SH 67 at 

Mokihinui) and Kohaihai Road 

 

There is also a significant length of road in the district not maintained by the District Councils such as 

forestry and mining access roads, which may be significant as alternative emergency 4WD routes.  

 

Relative traffic volumes on the SH in the district and connecting outside the district are provided in 

Figure 2.2.  
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Figure 2.2:  BDC – State Highway Annual Average Daily Traffic Volumes (NZTA for 2015) 

 

2.3 Buller District Airports 

There are two aerodromes listed with the Civil Aviation Authority within the Buller District: 

 Karamea 

 Westport (part certified 139) 

 

Karamea Aerodrome is a non-certified facility 2km north of Karamea.  It has a grass runway 945m by 

60m with a sealed runway within it 945m by 8m width.  There is a second grass runway 655m long.  

There are no lights or facilities.  It is operated by Karamea Airport (Inc). 

 

The Westport Airport (owned by BDC and MoT) is managed by the Buller District Council who 

operate the airport on a day to day basis.  Westport airport is important to the district and the region as 

it provides scheduled flights to Wellington (Sounds Air) as well as charter and industry flights.  This is 

the only airport on the West Coast certified under part 139 of the civil aviation authority rules for 

operation of an aerodrome, allowing regular air transport with aircraft of seating capacity of more than 

30 passengers.  It has a single sealed runway 1,280m by 30m with two grass taxiways to associated 

buildings.  The airport has a pilot activated runway lighting system.  There are standby power and fuel 

facilities. 
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There are numerous smaller private grassed airstrips in the district able to be used by light aircraft that 

are not on the civil aviation register.  These include the following as shown on 1:50,000 maps,  

 Cape Foulwind (3 no.)  Reefton, 3km and 8km north of the town 

 Inangahua Landing  Maruia, Creighton Rd, 10km north of school 

 Larrys Creek  

 

2.4 Ports - Westport Harbour 

The Westport Harbour assets are fully owned by the Buller District Council.  BDC manages the port 

through Buller Holdings a 100% subsidiary of BDC.  Buller Holdings has a portfolio of three 

enterprises one of which is the Buller Port Authority who manage the day to day operations of the port.  

The assets of the harbour include a dredge, pilot vessel/tug, all wharves, jetties and navigation aids, 

harbour office and assorted buildings, and an engineering workshop.  The tug is 14m long with a 3 ton 

bollard pull.  The dredge is 55m long, 915 tonne gross with a hopper capacity of 635m3.  The port 

maintains one electric travelling crane on the wharf, which has a 12 tonne capacity.  There is a flat 

storage area of 20,000m2 and a merchandise shed of approximately 3,500m3.  The fishing harbour 

includes unloading and refuelling facilities. 

 

The main function of the Westport Harbour Port now is servicing fishing boats.  Shipping of bulk 

cement to Onehunga ceased with closure of Holcim cement plant at Cape Foulwind in June 2016.  

Barging of coal ceased more than 10 years ago and now all export coal is transported by rail.  The 

harbour has not been dredged since the closure of Holcim as large ships no longer come to the port; 

dredging is not required for fishing boats.  However infrastructure remains for bulk ships and barges, 

and the dredge is on offer to other ports around New Zealand and has operated at Nelson and Gisborne. 

 

The harbour is limited by the river bar entrance which can cause problems with river currents setting up 

very steep, short breaking waves and dangerous cross sets across the entrance.  The harbour was 

effectively closed to large vessels for two months in 2005 because of low river flows allowing the bar 

to build up and limit the available draft depth. 

 

2.5 Vulnerabilities - Transport 

The vulnerabilities of the BDC transportation infrastructure are discussed in this section.  SHs have 

been included as they form an integral part of the Buller District road network. 
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2.5.1 Roads 

The vulnerabilities to the road infrastructure to major natural hazards are as follows:  

Earthquakes: 

 Fault rupture offsetting the road vertically and horizontally; 

 Structural damage to at least some bridges, in some cases resulting in prolonged bridge 

closure; 

 Slumping of bridge abutment fill which may result in temporary bridge closure; 

 Landslides that deposit material on the road or result in the carriageway falling away; and 

 Liquefaction resulting in slumping and fissuring in local areas. 

Tsunami: 

 Scouring of roads near the shoreline particularly from the receding wave.  Areas of severe 

inundation (>2m) often have coincident scouring; and 

 Deposition of debris.  Where waves are greater than 2m building damage increases increasing 

the amount of debris in the flow. 

Major Storm: 

 Landslides and debris flows on to roads; 

 Landslides causing the carriageway to fall away; 

 Scouring of bridge abutments and bridge piers; 

 Scouring of sections of road parallel to flooding water ways; 

 Aggrading of riverbeds at bridges leading to bridge damage or destruction of spans; and 

 Aggrading of riverbeds blocking culverts leading to road scour damage. 

 

In Table 2.1 the road infrastructure is broken into sections and importance, vulnerability and time to 

open of each section is discussed. 
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Table 2.2: Road Vulnerabilities 

 Road Earthquake Severe Storm Tsunami 

1 SH 6 Murchison to Nelson/Marlborough    

 Importance Only link to Nelson. 

Fibre optic cable route. 

Very High, probably least damaged 
of four SH links to outside the West 

Coast region in AF. 

  

 Vulnerability  Low - Moderate Low – moderate: Nil 

 Time to reopen  A few days. A few days  

2 SH 65     Murchison to Springs Junction    

 Importance One of two links from WC to Springs 
Junction.  Fibre Optic cable route. 

Low, provided Upper Buller Gorge is 
less damaged 

  

 Vulnerability  Low - moderate Moderate Nil 

 Time to reopen  1 – 2 weeks. A few days  

3 SH 6     Murchison – Inangahua (Upper Buller Gorge)    

 Importance Direct route to Nelson, Land access to 
Transpower lines. 

   

 Vulnerability  High Moderate Nil 

 Time to reopen  A few days.  In 1968 Inangahua EQ, 
MM IX – X, 10 weeks to reopen. 

A few days  

4 SH6    Inangahua – Westport (Lower Buller Gorge)    

 Importance Direct route from Westport north, one of 
only two roads from Westport, fibre optic 
cable route. 

High; likely to be less damaged than 
coastal road 

High Very high; only road to 
Westport not affected. 

 Vulnerability  Moderate High Nil 

 Time to reopen  A few days; maybe only a few hours. A few days  
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Table 2.2: Road Vulnerabilities (Continued) 

 Road Earthquake Severe Storm Tsunami 

5 SH 67    Westport – Mokihinui    

 Importance High:  only road to north Buller.  .  
Regional fibre optic cable route 

   

 Vulnerability  Low High Very high 

 Time to reopen  AF:A few hours 

Local: a few days 

A few days 

SH 67 well set back from 
shoreline so should not be 

affected by storm surge 

Several days to weeks 

6 BDC Karamea – Mokihinui Road    

 Importance High:  only road to Karamea.  Regional 
fibre optic cable route 

   

 Vulnerability  High High High – very high 

 Time to reopen  AF: a few hours            Local: a few 
days to a few months 

A few days to a few weeks Several days 

7 BDC Mokihinui – Seddonville Road    

 Importance Access road to Seddonville    

 Vulnerability  Low - moderate Moderate Nil 

 Time to reopen   A few days A day or two  

8 BDC – Millerton Road     

 Importance High: Access to Millerton and Stockton 
mine 

   

 Vulnerability  Moderate Moderate Nil 

 Time to reopen  A day or two A day or two  
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Table 2.2: Road Vulnerabilities (Continued) 

 Road Earthquake Severe Storm Tsunami 

9 BDC Wilson Lead Road    

 Importance Alternative to SH 67 and SH 6 to 
intersection with Wilson Lead Road.  
Regional fibre optic cable route 

   

 Vulnerability  Low Low Nil 

 Time to reopen     

10 SH 6  Westport – Greymouth – coast road    

 Importance High:  second of two roads from Westport.  
Regional fibre optic cable route 

   

 Vulnerability  High High Very high 

 Time to reopen  AF:  a few days to weeks  Local: a 
few days to months 

A few days to a few weeks Several says to weeks 

11 SH 69   Inangahua to Reefton    

 Importance High.  Regional fibre optic cable route    

 Vulnerability  Low Low - moderate Nil 

 Time to reopen  A few hours to a day or two (two 
days after 1968 EQ with MM IX - X 
shaking). 

A few hours to 1 – 2 days  

12 BDC Brown Creek Road    

 Importance An important bypass route when there is 
flooding on SH 69 between Inangahua and 
Inangahua Landing 

   

 Vulnerability  Low Low  

Potential for scour damage to 
bridge 

Nil 

 Time to reopen  A few hours to a day or two A few hours to a day  



Buller District Council Lifeline Assets 

Supplement 10 

Final 10 August 2017 

Table 2.2: Road Vulnerabilities (Continued) 

 Road Earthquake Severe Storm Tsunami 

13 SH 7   Springs Junction – Hanmer  (Lewis Pass)    

 Importance Very high:  main link West Coast to 
Christchurch 

Very high: likely to be less damaged 
than Arthurs Pass or Haast Pass 

  

 Vulnerability  Very high Very high Nil 

 Time to reopen  A few days to several weeks A few days to a few weeks  

14 SH 7  Springs Junction to Reefton (Rahu Saddle)    

 Importance High;   part of main WC – Canterbury link 
over Lewis Pass.  Fibre optic cable route. 

   

 Vulnerability  Moderate - high Moderate - high Nil 

 Time to reopen  A few days to a week A few hours to a few days  

15 SH 7   Reefton to Greymouth (in BD as far as Grey River, at 
Ikamatua) 

   

 Importance Very High.  Main route from Greymouth to 
both Nelson and Lewis Pass. Main access 
to Grey Valley communities.  Fibre optic 
cable route in part.  Transpower line route. 

   

 Vulnerability  low moderate Nil 

 Time to reopen  1 – 3 days Hours to a few days  

16 GDC Grey Valley right bank road (in BD as far as Rough 
River 

   

 Importance High:  only access to Blackball, 
Taylorville, alternative to SH 7, fibre optic 
cable route.  Transpower line route 

   

 Vulnerability  moderate moderate Nil 

 time to reopen  1 – 3 days A few days to weeks  
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All district bridges were independently inspected in 2014 in accordance with the NZTA Bridge 

Inspection manual.  The bridges were generally found to be in good condition and reasonably well 

maintained.  However there are some concerns about the condition of 10 bridges.  Of these bridges five 

provide access to a small number of rural properties and are thus considered to be of lower priority.  

Four are low to medium importance and include; McCallum Bridge, providing access to the Oparara 

Arch, and Burkes Creek No.1 Bridge, Boundary Bridge and Woolley Creek Bridge which provide 

access to a number of farm properties.  The bridge considered to be of highest importance is the Rough 

River Bridge on the Atarua Road.  The Rough River Bridge is owned by Grey District Council but 

responsibility for its up keep and maintenance is shared by Buller District and Grey District.  It is 

considered to be of high importance as Atarua Road provides a potential alternative route along the 

Grey Valley between Ikamatua and Stillwater if State Highway 7 is impassable.  

 

Tsunami: 

Roads are most vulnerable when located near to the shoreline, adjacent to drains, rivers and culverts, 

where flow is concentrated and hence velocity is higher, on elevated ridges and on poorly compacted 

subbase. 

 

In the scenario presented in Supplement 4: Tsunami there would be damage to the following roads and 

bridges: 

 Flooding and damage to the Karamea-Kohaihai Road and bridges; 

 Flooding and damage to 13km of the Karamea Highway between Karamea and Little 

Wanganui.  The two bridges at Granite Creek would to be damaged; 

 Flooding and damage to 18km of SH 67 between Summerlea and Granity.  Small bridges and 

the bridge over the Ngakawau River would damaged; 

 Flooding and damage to roads in Westport which, for the 1:500 year event, would be up to 

approximately Gladstone (Refer Figure 2.3) and up to 1km from the shore to the west of the 

Buller River including all of Carters Beach; 

 Flooding and damage to roads along Nine Mile Beach and Taraunga Bay.   

 The Nile River Bridge would be at risk of damage. 

 About 12km of SH 6 between Charleston and Punakaiki would be flooded and damaged 

including three major bridges. 

 

The most significant damage would be on SH 67 between Summerlea and Granity and between 

Charleston and Barrytown where it might take between 10 days to a month to reinstate access. 
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Figure 2.3: Tsunami Scenario Inundation 

 

Storm: 

In the scenario presented in Supplement 3: Storm there would be flooding and scour damage to road 

assets in the Buller District as follows: 

 In the Karamea area all roads would be affected by washouts at 20% of bridges and culverts. 

 Karamea: parts of Bridge Street and Waverly Street would sustain scour damage (refer Figure 

2.4). 

 Severe flooding at Little Wanganui, with bridge approach and one pier washed out. 

 The Karamea Highway over the Karamea Bluffs would be closed by landslides, debris flows 

and dropouts. 

 Road from Seddonville would be closed by large slips and flooding. 

 Debris flows and slips would close SH 67 between Mohikinui and Granity.  There would be 

flooding caused by blocked culverts.   

 Stopbanks would be overtopped.  Flooding would affect much of Westport (refer Figure 2.5). 

 Coastal erosion and property damage due to storm surges would affect Hector, Granity and 

Carters Beach. 

 SH 6 in the Lower Buller Gorge would be under 2m of water in places.  At Inangahua water 

would be 1.5m deep. 

 Washout near Rahu Saddle. 

 SH 6 Charleston to Barrytown:  slips across SH 6 at Costellos Hill and at Meybille Bay. 
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Figure 2.4: Flooding Scenario - Karamea1 

 

                                                           
1 Figure 2.4 is from Smart & Bind 2010, Karamea Flood Plain Investigation, NIWA report to WCRC 
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Figure 2.5: Flooding Scenario - Westport2 

 

                                                           
2 Figure A-2, Gardener, 2015, Buller River Flood Mitigation Options Assessment, Land Sea River 

Consulting Ltd. Report to WCRC 
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2.5.2 Airports 

The vulnerabilities of the airports at Karamea and Westport are as follows: 

 

Earthquakes: 

The Westport and Karamea would sustain only a little damage, if any. 

 

Tsunami: 

There would be substantial damage to airport buildings and some scour damage to the runways at 

Karamea and Westport.  Debris from the tsunami would be left on the runways. 

 

Storm: 

There would be shallow flooding of the runway and airport buildings at Westport.  Minor flooding at 

the Karamea airport. 

 

2.5.3 Port: 

Earthquake: 

There would be damage to the aging wharf structure.  Liquefaction would occur at the fishing harbour 

including failure of the steep batter stopbank at the rear of the harbour.  There could also be lateral 

spreading and damage to the jetties and mooring facilities. 

 

Tsunami: 

There would be damage to the aging wharf structure from buoyancy and hydrodynamic loads.  

Buildings at the wharf and jetties in the fishing harbour would be damaged or destroyed.  Fishing 

vessels in the fishing harbour or tied up at the jetties would be damaged, sunk or carried away by the 

wave.   

 

Storm: 

The wharf assets would be above or at flood level.  There might be minor damage. 
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3 WATER SUPPLY 

 

3.1 Introduction 

Water supplies are provided in Buller District through community water supplies and rainwater storage 

at individual dwellings.  The list of the supplies managed by BDC, including relevant data, is presented 

in Table 3.1. 

 

Table 3.1: BDC Managed Water Supplies 

System 
Popn Served 

(people) 

Source 

Gravity/pumped 
Treatment Storage (m3) 

Dominant pipe 

Length (m) Materials2 

Little Wanganui 120 Stream – Gravity supply None 44 2,100 PE  

Mokihinui 50 
Stream – Gravity & pumped 

supply 
None 50 N/A PE (100%) 

Ngakawau – 

Hector 
435 Deans Stream – Gravity supply None 110 6,414 Plas+St 

South Granity 100 Stream – Gravity supply None 110 
109 (50%) 

110 (50%) 

AC 

Plas+St 

Waimangaroa 200 

Main Waimangaroa River 
intake destroyed in March 

2015.  Conns Creek is now the 
main intake source 

Gravity supply 

None 110 8,142 Plas+St 

Westport 4,974 
Giles Stream – Gravity supply

Orowaiti River - pumped 

Coagulation 

Filtration  

pH correction 

chlorination 

Raw water 

130,000 

Treated 

3,750 

13,580 (14%) 

18,590 (19%) 

2,252 (2%) 

59,678 (62%) 

1,840 (2%) 

794 (1%) 

AC 

CI 

Conc 

Plas+St 

Tunnel 

Unkn 

Cape Foulwind Stock Omau Creek – Gravity supply
Rapid sand 

filtration 
Individual 19,147 PVC  

Inangahua 

Junction 
32 

Shallow bore 

Bore pump to reservoir 
None 18 na PE (100%) 

Reefton 1,044 

Shallow – Inangahua River 

Bore pump to reservoir  

Gravity to distribution 

Macrolite filter, 

cartridge filter, 

UV disinfection

1,152 

1,828 (8%) 

9,337 (37%) 

13,687 (55%) 

105 (0%) 

AC 

CI 

Plas+St 

Unkn 

Punakaiki 125 Creek – Gravity supply 
Macrolite filter, 

UV disinfection
180 427 (100%) 

PE 

PVC 

1. AC = Asbestos Cement; CI = Cast Iron; Conc = concrete and reinforced concrete, Tunnel = Tunnels in the Westport Supply; 

Plas+St = ductile pipes such as PE, PVC, steel etc,; Unkn = Known 
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The Council has formal contracts for the operation of the Little Wanganui, Westport, Cape Foulwind, 

Reefton and Punakaiki supplies.  The day-to-day operation of the other supply is undertaken by the 

local residents. 

 

All supplies except the Westport supply have permanent boil water notices. 

 

There are four other community water supplies in the District not operated by BDC: 

 Waimangaroa School  Maruia School  Granity School  Karamea 

 

Westport and Reefton are the main centres in the Buller District.  Their water supplies are described in 

more detail in the following sections. 

 

3.2 Westport Water Supply 

 

Figure 3.1: Westport Water Supply 

 

The Westport water supply is shown diagrammatically in Figure 3.1 and is described as follows: 

 An intake on the south branch of Giles Creek abstracts water for the supply.  The intake 

includes a silt trap and an automatic closing device to prevent silt laden water entering the 

tunnel system. 
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 Water flows from the intake through 2,147m of tunnels (1,840m) and water races (307m) to 

three open raw water storage lakes.  The tunnels were constructed in 1903.  The No. 2 tunnel 

and sections of the No. 4 tunnel are described as being in very unstable rock mass and 

potential landslide zones.  In 2009 there was a major collapse in the No. 4 tunnel.  The full 

400m length of the tunnel is now piped; 

 The raw water storage lakes are earth filled dams that pre-date modern earthquake design and 

probably do not contain any internal filtering.  In a significant earthquake possible failure 

mechanisms include internal cracking and piping and/or slumping of the steep batters leading 

to settlement of the fill and water over topping the dam. 

 Water flows from the lakes to the treatment plant via a 530mm concrete transmission pipeline; 

 In the event that supply cannot be maintained from Giles Creek, e.g. tunnel collapse, or when 

there is low flow at Giles Creek, an alternative supply is available from Orowaiti River.  

Water is pumped from Orowaiti River via a transmission pipeline to the existing raw water 

storage lakes. 

 The treatment consists of coagulation with alum followed by rapid sand filtration.  The water 

is then disinfected by UV light, and the pH is adjusted with hydrated lime before disinfection 

with chlorine gas.  The plant relies on electricity for the UV disinfection plant, back wash 

pumps, dosing pumps and treatment plant controls.  There is no standby generator. 

 The treated water is stored in a 3,000m3 Butynol-lined reservoir with a floating Butynol cover.  

The reservoir does not have an automatic burst control valve.  If either of the transmission 

lines from the reservoir to the distribution were to have a significant failure; say in a major 

earthquake, the treated water reservoir could empty very rapidly. 

 The treated water flows from the 3,000m3 reservoir to the reticulation network in Westport 

initially via a 375mm main, which then bifurcates into two parallel transmission lines, each 

4.7km long.  One transmission line is a 356mm diameter steel pipeline and the other is a 

200mm diameter cast iron pipeline. 

 The distribution pipe system is made up of the following pipe materials: 

 Asbestos Cement (AC) 13,580m 14% 

 Cast Iron (CI) 18,590m 20% 

 Concrete   2,252m   2% 

 PVC, PE and Steel 59,678m 63% 

 Unknown     794m    1% 

Rigid pipe materials such as CI and AC make up 34% of the pipe network.  In a major earthquake these 

pipe materials are expected to perform poorly particularly in areas of liquefaction. 

 

Rigid pipe materials identified as having “high” or “very high” criticality in the network are shown in 

Figure 3.2. 
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From Figure 3.2 it can be seen that the transmission pipe from the Giles Creek intake to the lakes, to 

the WTP and on to the distribution system are considered to have “very high” criticality and all are 

constructed of rigid materials.  Also most of the pipework through the central part of the distribution 

including the CBD is considered to have “high” or “very high” criticality and is constructed of rigid 

materials. 

 

Figure 3.2: Westport Water Supply – Critical Rigid Pipes 
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3.3 Reefton 

 

Figure 3.3: Reefton Water Supply 

The Reefton water supply is shown diagrammatically in Figure 3.3 and is described as follows: 

 Water is pumped from a 15m well, which is understood to be mostly recharged from the 

adjacent Inangahua River. 

 Water is pumped from the well through a treatment plant into the distribution system.  The 

pumps are organised in a duty/standby arrangement.  There is no standby generator. 

 The treatment plant consists of Macrolite filters followed by cartridge filters then UV 

disinfection. 

 A concrete reservoir is located on a ridge immediately east of the township and floats on the 

distribution i.e. during periods of low demand the reservoir fills and during periods of high 

demand water flows from the reservoir to augment the flow from the treatment plant.  The 

reservoir has a lining and roof.  The reservoir does not have an automatic burst control valve 

and all water could be lost from the reservoir if there was a significant break in the distribution 

that was not repaired quickly. 

 The pipe system is made up of the following pipe materials: 

 PVC and PE 55% 

 Cast Iron (CI) 37% 

 Asbestos Cement (AC)   8% 
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Rigid pipe materials (CI and AC) make up 45% of the pipe network.  Although most of Reefton is built 

on glacial outwash material and river gravels that are expected to be relatively stable in a major 

earthquake some failure of pipe junctions of around 20% is expected particularly in the rigid pipe 

materials. 

 

Rigid pipe materials identified as having a “high” or “very high” criticality in the network are shown in 

Figure 3.4. 

 

Figure 3.4: Reefton Water Supply – Critical Rigid Pipes 

 

It can be seen from Figure 3.4 that the pipe work allowing water to flow from the source to the 

distribution system and the supply reservoir is all considered to be “very high” criticality and 

constructed of rigid pipe material.  Also within the distribution system three pipes are shown to be of 

“high” criticality and also constructed of rigid materials. 

3.4 Vulnerabilities - Water Supply 

Earthquake 

The vulnerabilities of the Westport water supply to a strong local earthquake are as follows: 

 Collapse of tunnels in particular the No. 2 tunnel.  Failure of this tunnel may not be critical if 

supply can be maintained from Orowaiti River source.  However the Orowaiti River source 

relies on power to pump water up to the storage lakes.  Power may not be available after a 

major earthquake. 

 Failure of the storage lakes due to cracking and piping and/or slumping of the dams’ steep 

batters resulting in loss of water and failure of the supply as the lakes are a critical component 

of the supply. 



Buller District Council Lifeline Assets 

Supplement 10 

Final 22 August 2017 

 Failure of 600m transmission line from the storage lakes to the WTP.  This pipe is old and 

constructed of rigid material vulnerable to failure in a strong earthquake.  Loss of this pipeline 

would mean loss of water supply to Westport. 

 A seiche (shake induced oscillation in the water) may form in the treated water reservoir that 

may damage the cover and lead to some loss of water.  However the cover is likely to remain 

floating allowing the reservoir to continue functioning. 

 Failure of the transmission main from the treated water reservoir to where the main bifurcates.  

The main is made of rigid material prone to failure with strong shaking.  Loss of this section 

would mean loss of supply to Westport.  One of the parallel mains downstream of the 

bifurcation point is CI which is also rigid material. 

 There are no earthquake valves at the outlet from treated water reservoir or the storage lakes.  

All water could be lost from the storage lakes if the transmission pipe to the WTP ruptured, 

and from the treated water reservoir if pipelines ruptured from the reservoir to the distribution 

or there were a significant number of ruptures in the distribution system itself. 

 The risk of failure of critical rigid material pipelines in the distribution (refer Figure 3.2) could 

result in water loss from the system and, as these are critical pipes in the distribution system, 

difficulty in distributing water until the pipes are fixed. 

 Loss of power would mean WTP could not treat the raw water. 

 

The vulnerabilities of the Reefton water supply to a strong local earthquake are as follows: 

 Loss of power would mean no water could be pumped from the well or treated.   

 Failure of rigid pipelines in the distribution considered to have “high” and “very high” 

criticality (refer Figure 3.4).  Sufficient breaks would drain the reservoir and may make it very 

difficult to pressurise the system once there is power to operate the source pumps and 

treatment plant again. 

 Loss of power to bore pump and WTP 

 

After a major natural disaster it is likely that access routes to and within the Buller District may be 

damaged and it might be some weeks or even months before the routes were re-instated and reliable.  It 

ould be important to ensure adequate spares are maintained in the district to allow repair of critical 

pipeline routes to be undertaken to reinstate and maintain supply. 

 

Tsunami 

The Westport water supply is unlikely to be significantly affected by a tsunami.  Debris deposited in 

the north of Westport after the tsunami may prevent access to valves until it is cleared. 

 

Storm 

Some damage might occur at the Giles Creek intake for the Westport supply.  This is likely to be 

minimal as the structure is simple and robust.  There might be a risk of the Orowaiti River intake being 

inundated and damaged by flood water.  There might be damage to the access road, e.g. scouring.  
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However this is not expected to prevent access for any length of time.  Access might be prevented to 

valves particularly where flood water is deep but would be regained when the flood recedes. 

 

In Reefton an extreme flood event might overtop the stopbank and inundate the intake and treatment 

plant. 

 

4 SEWERAGE 

 

Buller District operates three sewerage system; Westport, Reefton and Little Wanganui.  The remainder 

of communities in the district use septic tanks at individual dwellings.  A summary of details about the 

three sewerage schemes are is provided in Table 4.1. 

 

Table 4.1: BDC Managed Sewerage Schemes 

Scheme 

Popn 

Served 

(people) 

Pipes 
Pump 

Stations
Manholes Treatment Length (m) 

Materials1 

Little 

Wanganui 
120 

1,585 (73%) 

571 (27%) 

AC 

PE & PVC 
1 24 2 Oxidation ponds 

Westport 4,974 

308 (1%) 

20,930 (36%) 

4,986 (8%) 

30,970 (53%) 

1,540 (2%) 

AC 

Earthenware  

Reinforced Concrete

PE, PVC & Steel 

Unknown 

20 434 

Screens, Contact 

bioreactor, settling tank, 

stabilisation bioreactor, 

Sludge digestion, UV 

irradiation and wetlands

Reefton 1,044 

1,788 (12%) 

5,350 (36%) 

4,522 (31%) 

2,328 (16%) 

700 (5%) 

Brick 

Earthenware 

Reinforced Concrete

PE, PVC & Steel 

Unknown 

1 138 2 Oxidation ponds 

1. PE = Polyethylene, PVC = Poly vinylchloride, AC = Asbestos Cement; GS = Galvanised Steel; CI = Cast Iron 
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4.1 Westport Sewerage System 

The layout of the Westport sewerage scheme is shown in Figure 4.1. 

 

Figure 4.1: Westport Sewerage Scheme (BDC AMP Sewer 2015) 

 

The sewerage scheme serves the Westport community out to Orowaiti River and Carters Beach. 

The scheme is a mix of sewer mains and combined sewer/storm water mains.  BDC is separating storm 

water from the sewer when mains are renewed.   

 

The system originally had three outfalls that discharged sewage to the Buller River.  Pump stations now 

intercept sewage from these three locations and pump it to the treatment plant.   

 

The treatment plant process is shown in Figure 4.2.  Treated effluent from the treatment plant is 

discharged via diffusers into the Buller River under the Buller Bridge. 

 

Wetlands

Pump 
Station
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Ultra Violet Irradiation Wetlands Buller River
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Digestion Tank
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Collection

 

Figure 4.2: Westport Sewage Treatment System (BDC AMP Sewer 2015) 
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There are significant capacity problems associated with the combined sewer/storm water system, which 

increase treatment costs.  During extreme storm events direct discharge into the Buller River can occur 

at three original outfalls.  Direct discharge also occurs from the North Beach into the lagoon if the 

13 hour wet weather flow storage capacity is exceeded. 

 

The most critical pipes are recognised as those transporting sewage from the three pump stations on the 

Buller River to the treatment plant and the rising main transporting sewage from Carters Beach to the 

Roebuk pump station.   

 

Figure 4.3 identifies “high” or “very high” criticality rigid material pipes in the Westport sewerage 

network. 

 

Figure 4.3: Westport Sewerage Scheme – Critical Rigid Pipes 

 

It can be seen in Figure 4.3 that the main draining sewage from the northern end of Westport to the 

Pakington pump station is considered to have “very high” criticality and is constructed of rigid 

material, while many of the pipes feeding to this main and pipe work connected to the Roebuck pump 

station are considered “high” criticality and constructed of rigid material. 
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4.2 Reefton Sewerage System 

The layout of the Reefton sewerage scheme is presented in Figure 4.4. 

 

Figure 4.4: Reefton Sewerage Scheme (AMP Sewer 2015) 

 

The Reefton scheme is a combined sewer and storm water system.  Sewage flows under gravity to the 

water treatment plant.   

 

Inspection of the sewer network to assess pipe conditions is limited by the small number of manholes.  

Additional manholes are being added. 

 

The treatment plant constructed in 2006 consists of oxidation ponds; an aeration lagoon and two 

maturation ponds.  It has capacity to treat 100lps which should treat all combined sewage - storm water 

flow outside extreme storm events.  During extreme events the ponds are bypassed and the combined 

flow is discharged directly in Cemetery Creek. 

 

Almost 80% of pipes are rigid in structure (Brick, earthenware or AC).  PVC pipe makes up 16% of the 

pipe network and the remaining 5% is of unknown material. 

 

“High” or Very High” criticality rigid pipes in the Reefton sewerage scheme are shown in Figure 4.5.   
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Figure 4.5: Reefton Sewerage Scheme – Critical Rigid Pipes 

 

Figure 4.5 shows that the main sewer pipes draining sewage from all Reefton are considered to have 

“Very High” criticality and are constructed of rigid material.  Thus loss of these “Very High” criticality 

pipes will impact significantly on the ability of the system to function. 

4.3 Little Wanganui Sewerage System 

The layout of the Little Wanganui sewerage scheme is shown in Figure 4.6. 

 

 

Figure 4.6: Little Wanganui Sewerage Scheme (AMP Sewer 2015) 
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Sewage is collected from the Little Wanganui community and conveyed to the treatment plant, which 

consists of two oxidation ponds.  Treated effluent from the ponds is discharged into nearby Glasseye 

Creek. 

 

The BDC AMP for sewerage identifies the AC main from the collection system to the treatment plant 

as the most critical.  Around 73% of pipes are AC and the remaining 27% are PVC.  CCTV inspections 

have identified the AC pipes are in poor condition, and sections are poorly constructed and need to be 

re-laid. 

4.4 Vulnerabilities - Sewerage 

Earthquakes: 

The vulnerabilities of the Westport sewerage scheme to a strong earthquake are as follows: 

 Damage at pipe junctions and where pipe enter structures such as pump stations and 

manholes.  Damage is likely to be greatest in liquefiable soils north of Bright Street.   

 Manholes and pipes in saturated soils may move if they have not been designed to withstand 

buoyancy forces.  Breaks in the pipe network will allow ground water to carry silt and soil into 

the pipe network that can block the pipes; 

 The loss of critical pipes particularly those of rigid materials shown in Figure 4.3. 

 Loss of power to the sewerage pump stations will lead to surcharging of sewage at the pump 

stations.  When power returns pumps may not be able to pump sewage through the sewerage 

system due pipe breaks and blockage.  Sewage may pond or enter surface water creating a 

public health hazard; 

 Loss of power will also mean the sewerage treatment plant will stop treating sewage.  There 

may also be damage to components of the plant and it may not be able to be started again until 

the plant equipment has been inspected for damage and repaired. 

 Damage to treatment plant equipment including failure of oxidation ponds where pond 

embankments have not been adequately designed. 

 

The vulnerabilities of the Reefton sewerage scheme to a strong earthquake are as follows: 

 Damage is likely to the “High” or Very High” criticality pipes that may prevent sewage 

flowing to the treatment.  Instead the sewage may cause a public health hazard by 

contaminating surface water and may pond in some areas. 

 

The oxidation ponds have been constructed in the last 10 years to modern design standards so are 

unlikely to fail. 
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The vulnerabilities of the Little Wanganui sewerage system to a strong earthquake are as follows: 

 Failure of the poorly laid rigid asbestos cement (AC) pipe work which makes up more than 

70% of the sewer network and all of the rising main from the collection system to the 

treatment plant. 

 When the power fails sewage will drain to the pump station, and surcharge and pond before 

draining to local surface water.  Once power returns sewage may not be able to be pumped to 

the oxidation ponds if the rising main is badly damaged. 

 The oxidation ponds embankment may fail discharging partially treated sewage in to Glasseye 

Creek before it enters the estuary.  

 

For all three sewerage schemes repairs to sewer pipe breaks cannot be made unless there are sufficient 

spare parts on hand.  Leaving the network unfixed may lead to network problems as silt is drawn into 

the sewer network when the pumps are operated. 

 

Tsunami: 

A tsunami can cause the following damage to sewerage systems: 

 Impact and inundation damage of buildings, pump station, power and control cabinets, and 

above-ground pipe work in the path of the tsunami; 

 Scour of pipes where high velocities of the tsunami wave occur; and 

 Partial filling with sand and debris at pump stations and sewage entry points in areas 

inundated by tsunami. 

 

In the scenario presented in Supplement 4: Tsunami Scenario there would be damage to the Westport 

sewerage scheme as follows: 

 Referring to Figure 2.3 it can be seen that the North Beach, Derby Bright and Orowaiti 

1 pump stations (and possibly the Orowaiti 2 pump station) would be inundated.  It is also 

likely that all six pump station in Carters Beach would be inundated.  Pump station electricity 

supply and controls would almost certainly need to be replaced. 

 The transfer station geobag facility would be inundated. 

 There may be some scouring around manholes and pump stations. 

 Sand and debris carried by the tsunami may enter pump station wet wells. 

 

Power supply to at least some pumps is also likely to be cut by tsunami.  However, it is likely some of 

the pump stations may not need to be repaired immediately as houses they served may be 

uninhabitable. 

 

The vulnerabilities of the Little Wanganui sewerage scheme are as follows: 

 Inundation of the pump station damaging the electricity supply and controls. 

 Sand and debris carried by the tsunami may enter pump station wet well. 
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 Inundation of the oxidation ponds and scour damage, which could include the loss of the outer 

embankment. 

 

It is likely that much of Little Wanganui will be uninhabitable so there may not be urgency to repair the 

scheme. 

 

Major Storm: 

A major storm can cause the following damage to sewerage systems: 

 Inundation damage of buildings, pump station, power and control cabinets, and above-ground 

pipe work in the inundated area. 

 Landslides and debris flows on to sewerage assets and access roads damaging assets and 

preventing access. 

 

In the storm scenario presented in Supplement 3: Storm there would be damage to the Westport 

sewerage scheme as follows: 

 Referring to Figure 2.5 it can be seen that all pump stations in Westport would be inundated 

by the flood waters along with pump stations 1 and 2 and possibly 3 in Carters Beach.  

Wherever cabinets containing the electricity supply and control are inundated the equipment 

would probably have to be replaced. 

 The transfer station geobag facility would be inundated. 

 Sand and debris carried by the flood may enter pump station wet wells. 

 

The damage to electricity supply and control cabinets by inundation may take some time to repair and 

temporary arrangements would be required to manage the sewage. 

 

The storm event scenario suggests there would not be any significant damage to the Reefton sewerage 

scheme although the scheme would switch to bypass mode and discharge combined sewage and storm 

water flow directly into Cemetery Creek. 

 

In the scenario storm event severe flooding would occur in Little Wanganui that would impact on the 

sewerage scheme as follows: 

 The pump station would be inundated including its electricity supply and control cabinet, 

damaging all the components.  Sand, sediment and debris could enter the pump station wet 

well. 

 The river could cause erosion undermining the southern corner of the oxidation pond bank 

resulting in its loss and draining of the ponds.  

 

Because of potential damage to the road over the Karamea Bluffs it may be over a month before repair 

crews can get to Little Wanganui to make repairs. 
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5 STORM WATER 

 

BDC manages approximately 21km of open drain storm water systems in Little Wanganui sub-

division, Hector, Ngakawau, Seddonville, Granity, Waimangaroa, Westport, Carters Beach and 

Reefton along with piped storm water systems in Westport, Reefton and parts of Waimangaroa and 

Ngakawau-Hector.  Storm water is being separated from the combined sewer/storm water pipes in 

Westport as part of the renewals programme.  The Reefton piped sewer system also conveys storm 

water.  Combined sewer/storm water pipes are addressed in Section 4. 

 

The single storm water drain in Punakaiki is maintained by NZTA as part of the State Highway 

network.  

 

In other townships, such as Mokihinui and Little Wanganui, there are some deep roadside drains that 

assist in storm water disposal.  Elsewhere storm water simply soaks into ground naturally. 

 

Stopbank systems are the responsibility of the West Coast Regional Council and are discussed in 

Supplement 9: Flood Infrastructure. 

 

A summary of assets in the piped storm water systems in BDC is presented in Table 5.1.  All systems 

are gravity i.e. there are no pump stations. 

 



Buller District Council Lifeline Assets 

Supplement 10 

Final 32 August 2017 

Table 5.1: BDC Managed Piped Storm Water Systems 

Scheme 
Pipes 

Manholes  Discharge Outfalls 
Length (m) materials 

Ngakawau – Hector 
112 (56%) 

89 (44%) 

Reinforced concrete 

Unknown 
- 

Divert natural runoff 

into drains 

Waimangaroa 

24 (5%) 

371 (70%) 

111 (21%) 

21 (4%) 

Concrete 

Reinforced concrete 

PVC 

Unknown 

- - 

Carters Beach 

28 (3%) 

866 (81%) 

171 (16%) 

Reinforced concrete 

PVC 

Unknown 

20 Buller River 

Westport 

1,885 (4%) 

152 (0%) 

310 (1%) 

11,194 (24%) 

14,850 (31%) 

14,530 (31%) 

4,320 (9%) 

Asbestos Cement 

Brick 

Concrete 

Reinforced concrete 

Earthenware 

PVC + other plastic 

Unknown 

267 
Buller River and 

Orowaiti River 

Reefton 

62 (2%) 

583 (16%) 

1,080 (30%) 

837 (23%) 

1,030 (29%) 

Asbestos Cement 

Reinforced concrete 

Earthenware 

PVC + other plastic 

Unknown 

7 na 

 

Pipe joints in the majority of older pipes are in poor condition with open joints which allow silt and 

rocks to enter the pipe network reducing available capacity. 

 

The Westport and Reefton storm water systems are discussed in more detail in the following sections. 

5.1 Westport Storm Water System 

Westport Township is very low lying with much of the township only 2 – 3 metres above mean sea 

level.  This and the townships close proximity to the Buller and Oriwaiti Rivers make it very vulnerable 

to flooding.  The WCRC has developed a range of alternative stopbank options to protect Westport 

from floods in the Buller and Oriwaiti rivers and is currently undertaking consultation with the 

Westport community before a decision is made on which option to adopt. 

 

The Westport storm water system relies on gravity.  During adverse events when flooded rivers and 

high tide coincide the system is compromised and flooding can occur in Westport. 
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Around 60% of the Westport storm water system is made up of pipes of rigid materials.  BDC has 

identified “high” and “very high” criticality rigid pipelines in the network.  These are highlighted in 

Figure 5.1. 

 

Figure 5.1: Westport Storm Water System – “High” and “Very High” Criticality Pipes 

 

What can be noted from Figure 5.1 is that most of the trunk mains carrying storm water to a discharge 

point are “very high” criticality pipes and are made of rigid materials.  If these pipelines fail they would 

significantly reduce capacity to discharge storm water from Westport. 

5.2 Reefton Storm Water System 

The Reefton storm water system (excluding the combined sewer/storm water) relies on gravity to carry 

and discharge storm water.  Much of this network is made up of short lengths of pipes linking open 

storm water drain.   

 

Of the almost 3,600m of storm water pipes in the Reefton network 48% of pipe materials are rigid; 

mainly earthenware and reinforced concrete.  Figure 5.2 highlights the “very high” criticality rigid 

pipes.  They are in the northern part of the town. 
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Figure 5.2: Reefton Storm Water System – “High” and “Very High” Criticality Pipes 

 

5.3 Vulnerabilities – Storm Water 

The vulnerabilities of the storm water systems in Westport and Reefton have been assessed based on 

the earthquake, storm and tsunami scenarios presented in Supplements 2, 3 and 4. 

 

Earthquakes: 

The vulnerabilities to the storm water infrastructure to a major earthquake are as follows:  

 Damage at pipe junctions and where pipe enter structures such as manholes and outfalls.  

Damage likely to be greatest in liquefiable soils. 

 

The main vulnerability of the Westport storm water system is failure during a major earthquake of 

“High” and “Very High” criticality pipes in the system.  Until these are fixed it is likely there may be 

increased surface flooding in Westport after heavy rainfall. 

 

Figure 4.4 shows the “High” and “Very High” criticality pipes in the Reefton combined 

sewerage/storm water system and Figure 5.2 shows the “Very High” criticality pipes in Reefton storm 

water.  A major earthquake could damage these vulnerable pipes and until they are fixed there may be 

increased surface flooding in parts of Reefton. 

 

Tsunami: 

The vulnerabilities of the storm water infrastructure to a major tsunami are as follows:  

 Scour of pipes, manholes and outfalls where high velocities of the tsunami wave occur; and 
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 Partial filling with sand and debris at storm water sumps and manhole entry points in areas 

inundated by tsunami. 

 

From Figure 2.3 it can be seen that the scenario tsunami reaches approximately Gladstone Street in 

Westport.  There is some storm water pipe work in this area which is likely to only suffer minimal 

damage; entry of sand at storm water sumps.  Tsunami waves would extend up the Buller River to 

about the Buller Bridge, and these may be strong enough to cause some damage to the outfalls. 

 

Reefton will not be affected by the tsunami. 

 

Major Storm: 

A major storm can cause the following damage to storm water systems: 

 Scour damage to above-ground pipe work in the inundated area. 

 Scour of pipes and manholes where there are high velocities flood waters. 

 Blocking of storm water pipes with silt, sand, sediment and debris. 

 Landslides and debris flows on to storm water assets 

 

In a major storm the storm water pipe network in Westport would be inundated.  Storm water would 

not flow in the pipe network as the outfalls would be equally inundated.  Apart from some silt, sand 

and debris entering the network at manhole and sumps and some scouring it is unlike the system will be 

damaged. 

 

It is not anticipated the Reefton storm water system will suffer any significant damage. 
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6 VULNERABILITY SUMMARY 

 

A summary of Buller District Council infrastructure asset’s vulnerabilities that could impact on 

recovery is provided in Table 6.1. 

 

Table 6.1: Buller District Council Infrastructure Vulnerabilities 

No. Description 

Transportation 

1 The more vulnerable SH and district routes that could be closed for more than one week due to 

earthquake damage or earthquake induced damage are: 

 SH 65 Murchison to Springs Junction. 

 SH 6 Upper Buller Gorge. 

 SH 6 Lower Buller Gorge. 

 SH 6 coast road to Greymouth. 

 The road down the true right bank of the Grey River (alternative route to SH 7) due to 

damage to the Rough River Bridge. 

 Karamea Highway over the Karamea Bluffs preventing access to Karamea. 

In 1968, only SH 6 through the Upper and Lower Buller Gorges were closed for more than a 

few days. 

2 The following roads are likely to be closed due to tsunami damage: 

 SH 67 between Summerlea and Granity. 

 SH 6 between Charleston and Punakaiki and to as far as Barrytown in Grey District. 

 Local roads to the north end of Westport and the roads at Carters Beach and Tauranga 

Bay 

3 Significant blocking of the following roads due to storm damage could occur on: 

 The Karamea Highway over the Karamea Bluffs. 

 SH 67 between Summerlea and Granity 

 SH 6 between Murchison and Westport and Charleston to Barrytown 

4 Tsunami: Airport buildings at Westport and Karamea likely to be badly damaged. 

5 Earthquake shaking damage to the wharf structure.  Liquefaction damage to jetties and 

stopbanks at the rear of the harbour. 

6 Tsunami damaging the wharf assets including crane and buildings at the Port of Westport. 
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Table 6.1: Buller District Council Infrastructure Vulnerabilities (Continued) 

Water Supply 

7 Westport water supply: Failure of critical infrastructure after a major earthquake that could 

prevent the supply of water to Westport for some time including: 

 Failure of the tunnels between the intake and the storage lakes. 

 Failure of the storage lakes. 

 Failure of the rigid concrete dia. 530mm main between the storage lakes and the WTP. 

 Failure of the single dia. 375mm reinforced concrete main from the treated water 

reservoir to where the pipe bifurcates. 

 Failure of reservoir pipe work. 

 Failure of critical pipes in the distribution system (refer Figure 3.2). 

8 Westport water supply: Failure of critical infrastructure after a major storm that could led to 

damage of both intakes and prevent the supply of water to Westport. 

9 Reefton Water Supply: Failure of critical pipelines in the distribution after a major earthquake 

(Refer Figure 3.4). 

10 Reefton Water Supply: Failure of the Inangahua River stopbanks leading to inundation of the 

intake and treatment plant. 

11 Insufficient spare parts to make repairs 

 Sewerage 

12 Failure of critical pipes in the Westport, Reefton and Little Wanganui sewerage after a major 

earthquake might result in the schemes only partially functioning.  In the worst case sewage 

might pond creating a public health risk. 

13 Damage to sewerage treatment plants and lengthy repair time after a major earthquake resulting 

in ponding of untreated sewage or discharge into nearby streams and rivers. 

14 Damage caused by inundation of componentry in pump station power supply and control 

cabinets could be widespread after a major tsunami or storm flood event.  It might take some 

time to obtain spare parts and repair the sewerage system. 

15 Damage to the road over the Karamea Bluffs could delay for a month access for repair crews to 

get to Little Wanganui to make repairs to the sewerage scheme. 

16 Insufficient spare parts to make repairs after a major earthquake, tsunami or storm event. 

Storm water 

17 Failure of critical pipes in the Westport and Reefton might lead to surface flooding during 

heavy rainfall 
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7 UPGRADES AND IMPROVEMENTS 

 

Potential upgrades and improvements that could reduce the recovery period for the infrastructure assets 

managed by BDC include: 

 

General 

 Tsunami: 

o Carry out tsunami inundation modelling to better understand the hazard, likelihood of 

scour and most vulnerable areas. 

o Build facility buildings and structures of concrete in tsunami inundation areas. 

 Tsunami and Flooding: 

o Where possible locate key facilities outside tsunami and flooding inundation areas. 

o Place electrical and control equipment in water tight areas or at a height above 

inundation. 

o Locate spare parts outside inundation areas e.g. pipe spares, and electrical and control 

equipment. 

 

Roads 

 Strategically locate plant and materials in the Buller District to allow quick access for road and 

bridge repairs. 

 Use well-compacted granular bases to better resist scour from flood or tsunami flows. 

 Protect coastal roads from tsunami and storm surge with sea walls and riprap etc. 

 

Bridges 

 To improve resilience against tsunami: 

o Use deep foundations less susceptible to scour and provide protection around 

abutments, usually in excess of flood requirements. 

o Seismically strengthen bridges as seismic and tsunami loads are similar, and ensure 

continuity to benefit vertical and lateral loading; 

o For new bridges within the tsunami zones consider raising the superstructure to 

above tsunami level (if practical), design cross-section profile to reduce drag, and 

install strong uplift and longitudinal restraint. 

o Use reinforced concrete in preference to steel or truss bridges 

 

Airports 

 To improve resilience against earthquake: 

o Determine seismic resilience of the airport.  Undertake improvements as required. 

 To improve resilience against tsunami: 

o Plan for equipment to clear the runway. 
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o Place critical equipment on second floor above inundation levels, if possible. 

 

Ports 

 Determine the potential for liquefaction in the port area. 

 Design wharves to withstand tsunami forces (designing for ship impact is not practically 

feasible). 

 

Water Supply, Sewerage and Storm Water 

 Prioritise replacement of rigid mains beginning by addressing the “very high” criticality 

mains.  Update the Asset Management Plan to reflect these priorities. 

 Review equipment restraints at the treatment plants and pump station. 

 Review the provision of emergency generators for pump stations and treatment plants. 

 Review likely spare part requirements for response and recovery after a major earthquake, 

tsunami or storm event. 

 

Water Supply 

 For the Westport supply undertake a geotechnical assessment of the raw water storage lakes, 

the treatment plant and the treated water reservoir to quantify earthquake risk. 

 For the Reefton supply undertake a geotechnical assessment of the reservoir site to determine 

vulnerability. 

 Assess the concrete mains between the storage lakes and the WTP and between the treated 

water reservoir the bifurcation of the main.  Determine options for earthquake strengthening. 

 Review the need to install earthquake burst control valves at reservoirs. 

 Review the risk of damage due to a major storm of the Westport water supply intakes (both 

intakes), and the Reefton intake well and WTP.  Considered options to provide further 

protection if found necessary. 

 Prepare a formal plan for recovery of BDC water supplies after a major natural disaster. 

 

Sewerage 

 Undertake an assessment of the sewerage treatment plant to quantify earthquake risk and any 

improvements that can be undertaken to increase resilience. 

 Assess options for protecting pump station power supply and control cabinet componentry 

from inundation (tsunami or flood). 

 Undertake an assessment of public health risk posed by potential sewage overland flow and 

ponding locations.  Identify solutions as required including a formal plan for sewage disposal 

after a major natural disaster. 

 

Storm Water 

 Prepare a formal plan for storm water management after a major natural disaster. 
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