
 

 

 

West Coast Lifelines  

Vulnerability and Interdependency Assessment 

 

Supplement 11 

Grey District Council Lifeline Assets 
 

 

 

West Coast Civil Defence Emergency Management Group 

 

August 2017 

 



 

 

 

IMPORTANT NOTES 

 

Disclaimer 

 

The information collected and presented in this report and accompanying documents by the 
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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 
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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: Omoto Slip, SH 7, Greymouth 1988 



West Coast Lifelines 

Vulnerability and Interdependency Assessment 

 

Supplement 11 

Grey District Council Lifeline Assets 
 

 

Contents 

1  OVERVIEW .................................................................................................................................. 1 

2  TRANSPORTATION ................................................................................................................... 1 

2.1  OVERVIEW .................................................................................................................................. 1 

2.2  ROADS ........................................................................................................................................ 2 

2.3  AIRPORTS .................................................................................................................................... 5 

2.4  PORTS ......................................................................................................................................... 6 

2.5  VULNERABILITIES – TRANSPORTATION ...................................................................................... 6 

2.5.1  Roads ................................................................................................................................ 6 

2.5.2  Airport Vulnerability ...................................................................................................... 12 

2.5.3  Port Vulnerabilities ........................................................................................................ 13 

3  WATER SUPPLY ....................................................................................................................... 14 

3.1  INTRODUCTION ......................................................................................................................... 14 

3.2  GREYMOUTH WATER SUPPLY ................................................................................................... 15 

3.2.1  Vulnerabilities - Greymouth ........................................................................................... 16 

3.3  RUNANGA/RAPAHOE WATER SUPPLY ....................................................................................... 19 

3.3.1  Vulnerabilities - Runanga/Rapahoe ................................................................................ 20 

3.4  BLACKBALL WATER SUPPLY .................................................................................................... 22 

3.4.1  Vulnerabilities – Blackball ............................................................................................. 23 

3.5  COMMUNITY WATER SUPPLIES ................................................................................................. 24 

3.5.1  Nelson Creek and Ahaura Water Supplies ...................................................................... 24 

3.5.2  Vulnerabilities ................................................................................................................ 24 

4  SEWERAGE ............................................................................................................................... 25 

4.1  GREYMOUTH SEWERAGE .......................................................................................................... 26 

4.1.1  Description ..................................................................................................................... 26 

4.1.2  Vulnerabilities – Greymouth Sewerage Scheme ............................................................. 28 



4.2  KARORO/PAROA SEWERAGE SCHEME ....................................................................................... 30 

4.2.1  Description ..................................................................................................................... 30 

4.2.2  Vulnerabilities – Karoro/Paroa Sewerage Scheme ........................................................ 31 

4.3  RUNANGA SEWERAGE SCHEME ................................................................................................. 32 

4.3.1  Description – Runanga ................................................................................................... 32 

4.3.2  Vulnerabilities – Runanga .............................................................................................. 32 

4.4  BLACKBALL SEWERAGE SCHEME ............................................................................................. 33 

4.4.1  Description – Blackball .................................................................................................. 33 

4.4.2  Vulnerabilities – Blackball ............................................................................................. 34 

4.5  MOANA SEWERAGE SCHEME .................................................................................................... 35 

4.5.1  Description – Moana ...................................................................................................... 35 

4.5.2  Vulnerabilities – Moana ................................................................................................. 35 

4.6  IVEAGH BAY SCHEME ............................................................................................................... 36 

4.6.1  Description – Iveagh Bay ............................................................................................... 36 

4.6.2  Vulnerabilities – Iveagh Bay........................................................................................... 37 

5  STORM WATER ........................................................................................................................ 38 

5.1  GREYMOUTH STORM WATER SYSTEM ...................................................................................... 40 

5.2  SOUTH BEACH STORM WATER SYSTEM .................................................................................... 42 

5.2.1  Vulnerabilities ................................................................................................................ 42 

6  THREE WATERS OPERATIONAL TECHNOLOGY .......................................................... 43 

7  VULNERABILITY SUMMARY ............................................................................................... 45 

8  UPGRADES AND IMPROVEMENTS ..................................................................................... 49 

MAJOR INFORMATION SOURCES 

 

Figures: 

Figure 2.1:  Annual Average Daily Traffic Volumes  

Figure 2.2:  Grey District Road Map 

Figure 2.3:  Critical GDC Roads 

Figure 2.4: Location of Greymouth Airport 

Figure 2.5: Port of Greymouth 

Figure 2.6 Photo of Greymouth Airport from Arnott Heights 

Figure 3.1: Greymouth Water Supply 

Figure 3.2: Runanga/Rapahoe Water Supply 

Figure 3.3: Blackball Water Supply 

Figure 4.1: Greymouth Sewerage Scheme 

Figure 4.2: Karoro/Paroa Sewerage Scheme 

Figure 4.3: Runanga Sewerage Scheme 

Figure 4.4: Blackball Sewerage Scheme 



Figure 4.5: Moana Sewerage Scheme 

Figure 4.6: Iveagh Bay  

Sewerage Scheme 

Figure 5.1: Locations of GDC Managed Storm Water Schemes 

Figure 5.2:  Greymouth Storm Water Reticulation 

Figure 6.1:  Three Water Communications Network 

 

Tables: 

Table 2.1:  Grey District Road Statistics 

Table 2.2: Road Vulnerabilities 

Table 2.3: Bridge Improvement 

Table 3.1: Grey District Water Supplies 

Table 3.2:  Composition of Pipes in the Greymouth Water Supply Reticulation 

Table 4.1:  Composition of Pipes in GDC Sewerage Schemes 

Table 5.1:  GDC Storm Water Systems Network Composition 

Table 6.1: Grey District Council Infrastructure Vulnerabilities 

 



Grey District Council Lifeline Assets 

Supplement 11 

Final 1 August 2017 

Grey District Council Lifeline Assets 
 

1 OVERVIEW 

 

The Grey District Council (GDC) manages the following lifeline assets: 

1. Transport systems, 

2. Water supplies, 

3. Sewerage systems, and  

4. Storm water systems1. 

 

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

their vulnerability 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 GDC 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 TRANSPORTATION 

 

2.1 Overview 

Transportation assets managed by Grey District Council are: 

 District roads,  

 Greymouth Airport, which is an important lifeline for carrying patients to and from the Greymouth 

Hospital; and 

 The Port of Greymouth, which is mostly used by fishing boats. 

 

The district road network is closely linked to and dependent on the State Highway (SH) system 

managed by NZTA.  This is described in Supplement 6: Transportation. 

                                                           
1 It is noted here that the West Coast Regional Council owns the Greymouth floodwall and is 

responsible for structural maintenance.  The GDC is responsible for operation and day to day 

maintenance of the associated storm water pumps station.  Details regarding the Greymouth floodwall 

are provided in Supplement 9: Regional Flood Infrastructure while details regarding the operation and 

maintenance of the pump stations are provided in this supplement. 
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2.2 Roads 

The GDC maintains a significant network of roads and bridges within the district boundaries.  State 

Highway 6 running the length of the district’s coastline and SH 7 up the Grey Valley are administered 

by NZTA.  There are only five links to outside the district: three bridges across the Taramakau River 

into Westland District, the SH 6 coastal route to Westport and the SH 7 Grey Valley route to Reefton.  

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

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

 

Table 2.1:  Grey District Road Statistics 

 NZTA (SH) Grey District1 

Roads (km)   

Total length 105 610 

Urban sealed  148 

Urban unsealed  8 

Rural sealed  243 

Rural gravel  211 

Bridges & Large Culverts    

Number 70 206 

Length (km)  3.4 

Single lane  102 (50%) 

1. GDC Roading AMP 2015 

 

Relative traffic volumes on the State Highways in the district are indicated below.   

 
Figure 2.1:  Annual Average Daily Traffic Volumes (NZTA for 2015) 
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The formal road network in the Grey District has some redundancy, with two routes up the Grey Valley 

and roads into Moana from Stillwater, Nelson Creek and Jacksons, for example.  In addition there are 

many informal roads.  The map below showing all known roads and 4WD tracks within the GDC 

demonstrates that in the case of an emergency there are a number of alternative routes to many 

locations, although many will be suitable only for four wheel drive vehicles or low volumes of traffic.   

 

Figure 2.2:  Grey District Road Map 
Map of all roads and 4WD tracks in the Grey District to demonstrate alternative routes 

that may be available in an emergency 
 

The critical roads in Figure 2.3 represent alternative routes to the State Highway 73 between Jacksons, 

Kumara and Greymouth and State Highway 7 to Ikamatua.  In the past, the GDC road between 

Jacksons and Stillwater has been used when the Jacksons to Kumara Junction road has been closed due 

to slips or accidents.  The road to the communications towers on Sewell Peak is privately owned.  It is 

maintained by Transfield Services for the telecommunications companies, e.g. Chorus, Kordia and 

others, who have equipment on Sewell Peak. 
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Figure 2.3:  Critical GDC Roads 
Critical GDC roads (red) with major bridges (yellow dots) providing alternative routes to State Highways and 

providing access to critical facilities such as potable water pump stations and reservoirs. 
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2.3 Airports 

 

 

Figure 2.4: Location of Greymouth Airport 

The Greymouth airport is the only aerodrome in the district listed with the Civil Aviation Authority.  It 

is located near the hospital and close to the sea (Figure 2.4). The airport is owned and operated by the 

GDC.  It consists of a single 1090m by 32m paved runway that is normally used for light aircraft and 

helicopters, but is capable of handling larger aircraft – an Air Force C130 Hercules has landed here.  

There are no scheduled flights but there are a number of unscheduled flights daily often ferrying 

patients to and from the adjacent Greymouth Hospital and St John’s ambulance centre using an air 

ambulance.  The airport is also the base for Air Search & Rescue and Land Search & Rescue. 

 

The airport is an unmanned facility with only a part time flight control officer present on an as required 

basis.  It has a basic ground to air radio facility with a battery powered hand held transmitter/receiver 

held at the Grey District offices.  The emergency lighting is backed up by an emergency generator.  

The airport runway lighting can be activated by approaching planes prior to landing.  There is a fuel 

facility available 24 hours.  Emergency procedures at the airport are very limited with reliance on the 

Fire Service. 

 

The nearest alternative registered airport is at Hokitika with two sealed runways.  There are also 

numerous smaller private grassed strips and even straight sections of road on the West Coast able to be 

used by light aircraft that are not on the civil aviation register.  These include the following sites in 

Grey District as shown on 1:50,000 maps. 

 Nelson Creek Farm Settlement 

 Ahaura 

 Coal Creek Farm Settlement 

 Nelson Creek  
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2.4 Ports 

The Port of 

Greymouth is a 

relatively small 

facility near the 

mouth of the Grey 

River.  Breakwaters 

have been formed on 

both sides of the river 

mouth and a half tide 

wall is located on the 

north side to extend 

the depth of the water 

over the sand bar at 

the river’s confluence 

with the open sea. 

 

The port is predominately used as a base for coastal fishing boats.  Vessels of up to 5m draft can enter 

the port.  However bar sounding to confirm depth must be undertaken before the vessel can enter.  The 

closest bar sounding equipment is at Westport. 

 

Two ship loading cranes are still at the wharf but have been decommissioned.  The wharf is in poor 

condition and only really able to support pedestrian traffic.  There is only very limited access at the 

wharf for mobile crane facilities for ship to shore goods transfer.  The fishing vessel berthage and 

slipway is outside the main river in the Blaketown Lagoon (Erua Moana).  There is a slipway there and 

potentially a site for offloading or pumping across a beach area.  The lagoon needs dredging to 

maintain draft depths.   

2.5 Vulnerabilities – Transportation 

The vulnerability of the GDC transportation assets are discussed in this section.  Potential 

vulnerabilities of the transport network have been identified based on the earthquake, storm, and 

tsunami scenarios set out in Supplements 2, 3, and 4 respectively of this document.  State Highways 

form an integral part of the road network so are included here. 

2.5.1 Roads 

Vulnerability and expected time to re-open are outlined in Table 2.2 for significant roads in Grey 

District. 

Figure 2.5: Port of Greymouth 

Photo of the Port of Greymouth looking towards the mouth of the Grey 

River. 
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Table 2.2: Road Vulnerabilities 

 Road Earthquake Severe Storm Tsunami 
1 SH 7   Greymouth to Reefton    
 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  Moderate Moderate Nil 

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

2 GDC Grey Valley right bank road     

 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  A few days to 2-3 weeks A few hours to a few days  

3 SH 6 Greymouth –Westport – coast road    

 Importance High: second of two State Highways north out 
of the district.  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 days to weeks 

4 Private Road to Sewell Peak     

 Importance High: Only access to communication towers 
which are of regional significance other than 
helicopter.  Fibre optic cable route to towers 

   

 Vulnerability  High Moderate  Nil 

 Time to reopen  Few days to a few weeks Hours to a few days  
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Table 2.2: Road Vulnerabilities (Continued) 

 Road Earthquake Severe Storm Tsunami 
5 GDC  Stillwater – Moana - Inchbonnie    

 Importance Moderately high: main access to Moana and hinterland, 
alternative access to SH 73 from Jacksons, access to 
Inchbonnie stopbank, and fibre optic cable route. 

   

 Vulnerability  High  High Nil 

 Time to reopen  1 – 2 days to a few weeks 1 - 2 days  

5 GDC  Ngahere – Bell Hill - Rotomanu    

 Importance Low: unless other route (Stillwater – Moana – 
Inchbonnie) is not available in which case importance is 
Moderate 

   

 Vulnerability  Moderate  Moderate Nil 

 Time to reopen  A few days to a couple of 
weeks to months 

Couple of days to a week  

7 GDC  Kumara – Mitchells - Inchbonnie    

 Importance Low unless other routes (SH 73 and Stillwater – Moana – 
Inchbonnie) are not available then importance is High 

   

 Vulnerability  High High Nil 

 Time to reopen  A few days to several weeks 
or if Taramakau Bridge 
damaged several months 

A few days to several weeks  

8 SH 6   Greymouth - Hokitika    

 Importance Very high: main link to Greymouth, hospital, port, and a 
significant population.  Regional fibre optic cable route 

   

 Vulnerability  Low Moderate Very High 

 Time to reopen  A few hours to several days A few hours to several days A few days 
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The vulnerabilities of the road infrastructure to earthquakes are:  

 Fault rupture offsetting the road vertically and horizontally; 

 Structural damage to some bridges, in some cases resulting in prolonged bridge closure; 

 Slumping of bridge abutment fill which might 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. 

 

Some particular earthquake vulnerabilities in the GDC road network are: 

 Cobden Bridge.  Key link north over the Grey River to Runanga, Rapahoe and to the SH 6 

coast road.  Cobden Bridge also provides access to the Tayloville road and Greymouth water 

supply intake as well as carrying a number of services including water pipes, two fibre optic 

cables and sewage pipes.  NZTA have not undertaken a seismic assessment of the bridge. 

 Taylorville Road.  This provides the only access to Taylorville, the Sewell Peak road, and the 

Greymouth water supply intake.  It is vulnerable to liquefaction damage on the Coal Creek 

flats, slips on the section where it descends to Taylorville, and rock fall between Taylorville 

and the Stillwater Bridge.  It could become a key link if SH 7 is blocked by movement of the 

Omoto Slip, severe damage to the Kiwi overbridge or landslide in the Brunner Gorge. 

 Stillwater Bridge could become a key link if SH 7 is closed on either side of Stillwater.  Apart 

from the bridge, this link contains some high embankments which may suffer slumping, and a 

bridge over the railway which may be seismically vulnerable, although it could reasonably 

easily be bypassed in an emergency. 

 Atarau Road on the north bank of the Grey Valley provides access to Blackball and is an 

alternative route to SH 7 to Ikamatua.  It traverses the toe of high steep hillsides for some 

kilometres, is above the banks of the Grey River in places and is at some risk from landslide 

and rock fall.  East of Moonlight Creek it generally traverses much more benign landforms, 

but crosses four significant bridges. 

 Arnold Valley Road provides the main access to Moana and for the most part the road is not 

significantly vulnerable.  Some slips may occur in road cuttings, liquefaction damage is 

possible in the Aratika area, and bridge damage is also possible.   

 Other District Council roads off SH 7 in the Grey Valley are not key routes except the Nelson 

Creek Road, which provides access to the small Nelson Creek community and the Gloriavale 

Community at Haupiri.  There is some interlinking of roads in this area, and none are 

particularly vulnerable except the Bell Hill Road, which runs along the toe of steep hill sides 

near the Alpine Fault.  Landslides, debris flows and bridge damage are likely. 

 The roads east of Moana access the communities at Iveagh Bay and Rotomanu.  The road to 

Iveagh Bay is vulnerable to possible liquefaction, which could also damage the Crooked River 

Bridge.  The roads beyond Rotomanu are very close to the Alpine Fault trace, and if the fault 

ruptured then the road to Inchbonnie would be cut in two places and some bridge damage 

would be likely.  The more serious risk is from debris flow in many of the small streams off 
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the Alexander Range disrupting the road and bridges with heavy rain in the following months 

and years.   

 Seismically induced seiche on Lakes Brunner and Haupiri could cause some damage to roads 

at a low level close to the shore. 

 The Kumara to Inchbonnie Road traverses steep hillsides for 3km around Lake Brunner and 

crosses several bridges.  It is likely that some landslide and bridge damage would occur.   

 

There are 13 SH bridges between Greymouth and Hokitika.  Of these three rank in the year 2000 

seismic assessment: 

 Saltwater Creek bridge (designed 1982) is ranked 11th as it has a potential shear failure of the 

piers regarded as potentially life threatening.  It is considered a significant risk. 

 South Beach Overbridge is ranked 24th as possible liquefaction potential (unproven) and 

plastic hinging/shear damage to piers; medium risk.  It is also considered a significant risk. 

 Taramakau Bridge is considered a moderate risk.  The road bridge is currently being replaced. 

 

A survey to identify seismically vulnerable Grey District bridges is currently underway and a report on 

the findings is expected in June 2017.  GDC has already identified some bridges due for improvements.  

These are shown in Table 2.3 

 

Table 2.3: Bridge Improvement 

Bridge Improvement Location Planning 

Arnold Bridge Strengthening Arnold Valley Road 2015 - 18 

Slaty Creek No 1 Replacement Lake Brunner Road - “ - 

Deep Creek No. 1 Replacement Bell Hill Road 2018 – 21 

Moonlight Creek Replacement Atarau Road - “ - 

Rough & Tumble Replacement Bell Hill Road - “ - 

Stillwater Overbridge Replacement Taylorville Road - “ - 

Big River Replacement Atarau Road Long Term Plan 

 

Storm: 

Storm damage to roads can include the following.  This type of damage can occur anywhere there is the 

right combination of road and terrain or road and rivers: 

 All bridges and waterways are at risk of an unusual flood event.  Bridge waterways are 

typically designed for a 100 year flood, but many older bridges will not have had flood flows 

assessed and in any case, extreme events can result in problems such as: 

o Under-capacity waterway, 

o Debris caught on the bridge piers or superstructure placing high lateral loads on the 

structure, 
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o Debris flow and aggradation reducing the waterway or even burying the bridge; 

during and following a large storm event, 

o Scour, which could undermine the foundations to piers or abutments, and 

o Bank erosion resulting in the loss of abutment fill. 

 Culverts are vulnerable to blockage by debris, which could result in uncontrolled flow over the 

road, scour and slips on the downhill batters. 

 Landslides with saturated soils on hillsides burying roads from hillsides above. 

 Washouts and dropouts removing the road from below. 

 Bank erosion along larger streams and rivers. 

 Flooding of roads, although this is generally a short term aspect that does not feature in the 

recovery period. 

 Deposition of debris and local scour from floodwaters, including those areas normally 

protected by stopbanks which have been over topped in an extreme event. 

 

Some particularly vulnerable GDC roads are: 

 Rotomanu – Jacksons Road, which crosses several steep alluvial fans and debris flows.  

Aggradation could cause problems on these with blocking of bridge waterways or avulsion 

might occur such that the streams take new courses away from the current bridges. 

 Kumara – Inchbonnie Road, which traverses the north east corner of the Hohonu Range and is 

exposed to landslide and debris flow. 

 Taylorville – Blackball Road, which is close to the Grey River in several locations.  Bank 

erosion could result in the loss of the road, and there is exposure to slips from above. 

 

Tsunami: 

 

Tsunami damage to roads will only occur where tsunami inundation occurs.  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.  Scouring of roads 

near the shoreline occurs particularly from the receding wave and areas of severe inundation (>2m) 

often have coincident scouring.  Roads are frequently blocked with debris after a tsunami and where 

waves are greater than 2m, building damage increases increasing the amount of debris in the flow. 

 

Roads in the Grey District which are more susceptible to tsunami are clearly limited to those close to 

the shoreline and at a low elevation.  They include:  

 Streets on the ocean side of SH 6 in Rapahoe. 

 North Beach Road. 

 Streets in Cobden, but particularly Domett Esplanade,  

 Roads in Blaketown,  

 Roads in the lower parts of Greymouth,  

 Roads on the sea side of SH 6 in Karoro, South Beach and Camerons.   
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 The west end of Rutherglen Road, which may be particularly vulnerable as well, given its 

location at a low level under the railway bridge where tsunami flows could be severe. 

 

SH 6 is an integral part of the road network in Grey District, and it is noted here that it is likely to be 

impacted by tsunami for substantial portions of the road between Karoro and Camerons, as well as a 

short section at Rapahoe and to the north. 

2.5.2 Airport Vulnerability 

The airport is located adjacent to the Greymouth hospital which is the main hospital for the West Coast.  

Having an operational airport in Greymouth is critical in a disaster response phase as this is when it is 

most needed for medical support.  However just as urgent will be the need to undertake reconnaissance 

and possibly to bring in fuel.  Whichever the case a runway to land on for fixed wing aircraft will be 

important.  The urgency for reconnaissance will not only be to understand the general situation but also 

to identify any impending danger caused by the event that has potential to have a major impact on 

recovery.  An example would be surveying the stopbank at Inchbonnie to determine the risk of the 

Taramakau River changing its course towards Lake Poerua.  

 

Earthquake: 

 

The most significant risk 

is from damage and 

differential settlement of 

the runway as a result of 

the liquefaction of the 

underlying soils. 

 

Geotechnical testing at 

the airport has indicated 

liquefaction potential 

over only a limited part 

of the airport, and the 

runway is unlikely to be 

greatly affected. 

 

Storm: 

The scenario presented in Supplement 3: Storm assumes the Greymouth floodwall is overtopped.  This 

would lead to inundation of the runway and perhaps some flooding damage at the airport buildings. 

 

 

Figure 2.6 Photo of Greymouth Airport from Arnott Heights 
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Tsunami: 

In the scenario presented in Supplement 4: Tsunami inundation of the airport is expected with 

significant damage to the airport buildings.  Some damage to the runway is expected and debris from 

smashed houses etc would be strewn over it.  Recall, however, that the tsunami in question is a “probe” 

of the system to see what would happen.  It would be a rare and extreme event.  Most tsunamis would 

be smaller.  Nevertheless, the lesson from both the storm and tsunami probes is that the airport 

buildings are vulnerable.  What is not clear to us is how critical such damage might be following an 

event, and whether important equipment or capability might be lost into the recovery period. 

2.5.3 Port Vulnerabilities 

Earthquake: 

There would be damage to the ageing infrastructure and potential damage to back walls and the wharf 

structure from liquefaction and settlement.   

 

Storm: 

In a very large flood, water levels would be very high, up to or above the wharf levels and some 

damage would be expected. 

 

Tsunami: 

In the scenario presented in Supplement 4: Tsunami there would be damage to the wharf structure, 

particularly at the sea end.  Tsunami can produce strong currents both on the incoming wave as well as 

during the outgoing flow.  Successive waves entrain debris, and this combination of current and debris 

can be very damaging.  The wharf could collapse near the two decommissioned cranes in which case 

they could be swept away.  There would be some inundation of fishery buildings.  Vessels moored in 

the fishing harbour would be badly damaged by impact against the wharf structures and each other.  

The port would be likely to be inoperable for some time due to obstructions around the (damaged) 

berthing areas. 
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3 WATER SUPPLY 

3.1 Introduction 

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

at individual dwellings.  Table 3.1 lists the community supplies in the District together with relevant 

data. 

 

Table 3.1: Grey District Water Supplies 

System 

Pop. 

Served 

(people) 

Source 

Gravity/pumped
Treatment Pumps Storage (m3) 

Dominant pipe 

Length 

(m) 
materials1 

Managed by GDC 

Greymouth including 

Taylorville, Dobson 

and Stillwater 

8,500 
Gallery well on 
banks of Grey 

River 

Bank 
filtration, UV 

disinfection, gas 
chlorination 

Source 
3 units 

Transmission
3 units 

Distribution
10 units 

5,000 (7 res) 
Elevated 

 
350 (1 res) 
Ground at 

WTP 

80,878 
50,132 

PVC&PE: 62% 
AC, CI & misc: 38%

Runanga, Rapahoe 1,500 Shallow ground 
water 

None. 
Chlorination 

after 
transgressions 

Source 
2 units 

Transmission
3 units 

1,000 (2 res) 
elevated 

18,965 
14,213 

PVC&PE: 57% 
AC and Steel: 43% 

Blackball 280 
Gallery intake 
in Blackball 

Creek 

Selective 
abstraction, raw 
water storage, 

UV disinfection, 
gas chlorination

Source 
2 units 

Transmission
2 units 

3,000 (2 res) 
Ground raw 

water storage 
350 (1 res) 
Elevated 

9,437 
63 

PVC&PE: 99% 
AC, CI & Steel: 1%

Managed by Communities (These schemes are owned and operated by communities – not by GDC) 

Ahaura 70 
Shallow ground 

water 
- 

Source 
2 units 

90 (3 res) 
Elevated 

- PVC and PE 

Awahono School 100 
Ground water 

bore 
-  - -  

Barrytown School 20 - -  - -  

Gloriavale 550 

Creek intake 
and 

supplementary 
bore 

-  - -  

Kaiata Park 5 
Shallow ground 

water 
Filtration  

600 
Ground 

- PVC and PE 

Lake Brunner 
School 

55 Rainwater -  - -  

Nelson Creek 70 
Shallow ground 

water 

pH correction, 
filtration, UV 
disinfection 

Source 
2 units 

Distribution
1 units 

150 (5 res) 
Elevated 

 PVC and PE 

Shantytown 50 Rainwater -  - -  
Totara Flat 20 - -  - -  

1. PE = Polyethylene, PVC = Polyvinylchloride, AC = Asbestos Cement 

 

Note that all the GDC water supplies as well as some of the community supplies, e.g. the Nelson Creek 

and Ahaura water supplies, rely on communications infrastructure to allow control of the supplies and 

in the case of the GDC supplies, to allow remote monitoring and remote control.  Details on operational 

technologies for monitoring and control of supplies are provided in Section 6. 
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3.2 Greymouth Water Supply 

Description – Greymouth 

 

Figure 3.1: Greymouth Water Supply 

The Greymouth water supply is shown in Figure 3.1 above and is described as follows: 

 Water is drawn from intake wells in a large gravel bank on the Grey River at Coal Creek.  A 

submersible pump in each well allows water to be pumped from any of the wells a short distance 

to the water treatment plant (WTP).  Impermeable layers are installed at the wells to prevent turbid 

water entering the wells when they are submerged so allowing them to be operated when the river 

is in flood. 

 Water flows from the intake wells through the UV units towards the treated water storage tank.  

Between the UV and the storage tank the water is chlorinated with chlorine gas. 

 The water is drawn from the treated water reservoir, the pH is corrected with lime and then the 

variable speed drives (VSDs) high lift pumps (HLPs) pump the water via transmission lines 

westward to the Greymouth and Cobden distribution systems and eastward to the Taylorville, 

Dobson and Stillwater distribution systems.  There is a back-up generator at the treatment plant. 

 The water supply provides water to four distribution areas in the Greymouth area: Blaketown, 

Cobden, Greymouth and Karoro (including South Beach and Paroa).  Within the Greymouth area, 

houses in the elevated area of Arnold Heights are supplied from a separate reservoir and pump 

system.  An in-line booster pump is used to supply water to this reservoir from the main 

reticulation system.  Another smaller reservoir in the Greymouth area supplies a small number of 

houses in the Stanton Crescent area. 
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 The Omoto reservoir is located at the northern end of the Greymouth distribution and the South 

Beach reservoir at the southern end.  When demand is low excess water from the HLPs fills the 

Omoto reservoir.  The South Beach reservoir is filled by a booster pump.  When demand is high 

both reservoirs and the HLPs meet demand. 

 The water supply provides water to Taylorville, Dobson and Stillwater in the east.  The Coal Creek 

HLPs supply the Taylorville reservoir and the Taylorville distribution, with the reservoir filling 

during low demand and emptying during high demand.  A set of booster pumps at Taylorville 

draws water from the Taylorville distribution and supplies the Dobson and Stillwater reservoirs 

and the Dobson and Stillwater distribution systems.  A small variable speed booster pump near 

Croft Transport boosts the pressure to a small number of properties further along Arnold Valley 

Road. 

 All reservoirs, except the Omoto Reservoir, are fitted with earthquake burst control valves. 

 An emergency supply can be provided from the old intake and HLP pump station at Omoto.  

However it has severe limitations.  The Omoto intake was the main source of water for the supply 

but was decommissioned in 2001 when saltwater intrusion developed.  The saltwater problem 

persists so that the source is only really suitable for firefighting, i.e. the water is not suitable as a 

potable supply.   

 

3.2.1 Vulnerabilities - Greymouth 

Earthquake 

 Based on soil core samples taken in the vicinity of the three Coal Creek intake wells a major 

earthquake might cause the ground to settle by about 50mm around wells 2 and 3 and this would 

be likely to lead to high turbidity water from wells 2 and 3 for two to three days.  There would be 

likely to be 100mm subsidence around well 1 causing extensive disruption to the sands adjacent to 

the screen and the well water becoming highly turbid.  Well 1 might not be able to be used again 

until it was re-developed to reduce turbidity to an acceptable level.  Earthquake induced landslides 

in the Grey River catchment might lead to frequent high turbidity in the river that might also lead 

to increased intake water turbidity. 

 Liquefaction would be likely in places along the pumping mains between the HLPs and Cobden.  

However this is a PVC pipe and relatively resilient to ground movement. 

 Distribution system.  Most of Greymouth is located on geologically recent alluvial soils, with some 

ground settlement and distortion to be expected in places.  Liquefaction could be expected in areas 

of looser sandier soil, particularly west of the railway line, i.e. Blaketown.   

 There would be a significant chance of loss of power to the pumps.  The dedicated standby 

generator at Coal Creek would provide power there.  GDC has a number of generators installed at 

other sites and also some mobile generators to keep water supply plants operational.  However 

there are insufficient generators to keep all water supplies and sewerage systems operational.  

There also might not be sufficient fuel to keep them all running until power was resumed. 
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 Pipes of older rigid material are more likely to fail with higher rates of rigid pipe failure in softer 

liquefiable soils.  Table 3.2 gives the composition of the Greymouth water supply pipes, excluding 

service connections.   

Table 3.2:  Composition of Pipes in the Greymouth Water Supply Reticulation 

Location Pipe Type Length (m) Percentage Year Installed 

South Beach Steel 246 2% 2% 1971 

 PVC & PE 12,930 98% 98% 1999 – 2007 

Karoro AC 3,134 27% 
30% 

1950 – 1985 

 Steel 378 3% 1971 

 PVC & PE 8,199 70% 70% 1971 - 2010 

Greymouth AC 14,150 24% 

42% 

1930 - 1984 

 CI 6,731 12% 1920 - 1961 

 DICL1 410 1% 2000 - 2017 

 Steel 2,915 5% 1930 - 1975 

 PVC & PE 34,063 58% 58% 1960 - 2017 

Cobden AC 2,986 17% 

48% 

1940 - 2002 

 CI 1,900 11% 1940 - 1950 

 Conc. lined steel 44 0% 1975 

 Steel 3,589 20% 1940 - 1954 

 PVC & PE 9,149 52% 52% 1954 - 2017 

Blaketown AC 2,858 33% 
53% 

1952 - 1962 

 CI 1,737 20% 1945 - 1953 

 PVC & PE 4,178 47% 47% 1987 - 1996 

Dobson/Taylorville AC 6,920 41% 

49% 

1957 - 2000 

 Copper 837 5% 1957 

 Steel 469 3% 1957 

 PVC & PE 8,826 51% 51% 1957 - 2017 

Stillwater AC 828 19% 19% 1967 

 PVC & PE 3,533 81% 81% 1967 - 2017 

1. Modern DICL installed to modern standards.  Vulnerability to earthquake shaking to be confirmed. 

 

 It can be seen from the data in the above table that the dominant pipe types are PVC & PE, which 

are flexible and preferred pipe materials in earthquake prone areas.  There are however, significant 

lengths of AC, CI and older steel pipes in Greymouth (42%), Cobden (48%) Blaketown (53%) and 

Dobson/Taylorville (49%).  These pipes are likely to be more vulnerable in an earthquake and their 

vulnerability is increased because they are relatively old: in these areas 36% of the pipe network is 

more than 50 years old and 44% is more than 30 years old.  Significant pipe breakage is likely in 

an earthquake, with subsequent loss of water and pressure.  

 The Omoto reservoir is likely to move and be damaged or cracked in a major earthquake leading to 

loss of water from the reservoir.  The pipes to the Omoto reservoir also cross part of the Omoto 
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slip and are likely to be damaged.  The water supply can function without the Omoto reservoir 

with supply from the Coal Creek VSD pumps. 

 The supply from Coal Creek to Greymouth and further south is entirely reliant on the pipeline 

across the Cobden Bridge and the integrity of Cobden Bridge itself.  While a temporary pipeline 

can probably be put in place relatively quickly after an earthquake if required, a bridge cannot.  

The integrity of the Cobden Bridge and its approaches are of paramount importance for 

maintaining a water supply to Greymouth; 

 The Arnott Height reservoir is likely to lose supply from the Greymouth distribution because of 

power failure, multiple failure of the Greymouth distribution network and possible failure of the 

rising main to the reservoir.  It is also possible that the road to Arnott Heights would be impassable 

to a tanker for some time after an earthquake because of rock falls or slips on the road; 

 Because of failure of the supply it might not be possible to control fires that break out after an 

earthquake; 

 There is an emergency supply at Omoto.  However it would be unlikely to be of much use.  The 

Omoto infrastructure is old and in a major earthquake the gallery would be likely to collapse.  

Added to this the gallery water quality is contaminated by saltwater intrusion and water quality 

would be likely to deteriorate further due to elevated turbidity in the river after a major earthquake.  

If the intake was still operational and the distribution system sufficiently intact the source could be 

used for firefighting but would be unlikely to be suitable as a drinking water supply; 

 There might be insufficient spare parts in stock to repair widespread damage of pipelines; and 

 There would be damage to inadequately restrained equipment at the Coal Creek pump station and 

the Omoto pump station (computer, screen, desk, phone, all spares, etc). 

 

Storm 

Damage would be unlikely to the Coal Creek wells as they have been designed to operate under 

inundation conditions and the WTP is expected to be above flood levels, but there is a small probability 

of a very large flood altering the rivers course and scouring out the gravels around the top of the wells 

and damaging or destroying the impermeable layers and pipework. 

 

A major storm would also be unlikely to affect the distribution although inundation of any cabinets 

would be likely to damage instrumentation and electrical equipment, e.g. equipment monitoring bulk 

flow in the distribution system. 

 

A major storm might also destabilise soils in the Omoto slip area leading to movement of and damage 

to the Omoto reservoir and its pipe work.  The damage could easily leave the reservoir inoperable.  

However as discussed earlier it is possible to provide water to the Greymouth supply from the Coal 

Creek variable speed drive HLPs without the Omoto reservoir. 
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Movement of the Omoto slip could also damage the main to the Kaiata community.  The Kaiata 

community currently is on rainwater supply but GDC is working with the community to complete a 

piped supply to Kaiata from Greymouth using a government subsidy. 

 

Strong winds could take out power and as discussed for earthquake vulnerability there are not sufficient 

generators to run all water supplies and sewerage schemes. 

 

Tsunami  

The Greymouth water supply is unlikely to be significantly affected by a tsunami.  Debris created by a 

tsunami and deposited in low lying areas of Cobden, Blaketown, Karoro, Paroa and South Beach might 

prevent access to valves and fire hydrants until it was cleared.  Deep scour in places of concentrated 

flow could expose shallower buried water pipes and possibly damage/break them. 

3.3 Runanga/Rapahoe Water Supply 

Description - Runanga/Rapahoe 

 

 
 Reservoir 600m3 & 450m3 
 
 
 New Coal Creek  
 Transmission line 
 Runanga Distribution 
 
 Aeration and Dunollie 
 Balance tank Transmission line Distribution 
 
 
 Three high lift pumps 
  
Two well pumps Rapahoe  
 Distribution 

Figure 3.2: Runanga/Rapahoe Water Supply 

 

The current Runanga/Rapahoe system is shown in Figure 3.2 above and is described as follows: 

 Water is drawn from two shallow wells on Sids Road and pumped to a balance tank via an aeration 

chamber. 

 Water is drawn from the balance tank by up to three HLPs and pumped via a 200mm diameter 

transmission main to the Runanga community.  Water is supplied to the Runanga, Dunollie and 

Rapahoe distribution systems and the reservoirs at Dunollie. 

 The water is not chlorinated. 

 The total length of pipe in the distribution network including the trunk mains, but excluding 

service connections is 33,178m.  The pipe network is made up of 14,213m of AC and galvanised 

steel pipe work (43%) and almost 19,000m PE and PVC (57%).  The AC and galvanised steel pipe 

is almost 60 years old. 
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 The Dunollie reservoirs, a 600m3 timber tank reservoir and a 450m3 concrete reservoir, maintain 

head on the system.  When the reservoir water level falls to a set depth a signal is sent via a 

telecommunications provider to the Sids Road pump station to start the HLPs.  The HLPs shut 

down once the reservoir top water level is reached. 

 The well pumps are controlled by float switches in the balance tank. 

 

GDC had the structural integrity of the 450m3 concrete reservoir examined in April 2002 and the 

concrete was found to be in sound condition although major leaks are evident at construction joints.  To 

address these leaks GDC installed a liner in 2005. 

 

In 2017 it is planned to upgrade the Runanga/Rapahoe water supply water treatment plant (WTP).  The 

WTP site is to be raised by approximately 2m, new wells installed, a new WTP installed capable of 

meeting the DWSNZ and new HLPs installed with VSDs.  Baffles are to be installed in the reservoirs 

to prevent earthquake induced sloshing damaging the reservoir. 

3.3.1 Vulnerabilities - Runanga/Rapahoe 

Earthquake 

The Runanga/Rapahoe water supply wells are located on alluvial soils.  Probing the system with a 

major earthquake such as an Alpine Fault earthquake, indicates intensity MM VIII shaking is expected 

to cause liquefaction at a number of locations in the supply.  Liquefaction caused by the 1929 Buller 

earthquake was recorded within 150m of the Sids Road transmission pipeline.   

 

The transmission main from Sids Road traverses potentially liquefiable soils for several kilometres.  

There may be zones of liquefiable soils in the lower parts of Runanga/Dunollie and on the route to 

Rapahoe.  The Dunollie reservoir might be subject to stronger shaking due to its location on a narrow 

ridge.   

 

There is a significant risk that the Runanga/Rapahoe water supply might fail for some or all of the 

following reasons: 

 Failure of the rigid pipes at entries and junctions.  Around 43% of the network is AC or steel pipes.  

Areas of the network are installed in soft ground where moderate to serious deterioration of 

external and internal AC pipe surfaces have been found; 

 The risk of general distribution system failure might mean the supply would have no capacity for 

firefighting after an earthquake;  

 If liquefaction occurred at the existing intake, it is expected that the wells and pump house would 

be made inoperable.  The proposed new wells and water treatment plant are to be built to IL4 

standard; 

 Failure of the 600m3 timber tank reservoir and/or the reservoir’s foundations;  
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 Control of the supply is dependent on the telecommunications network and grid power.  As both 

telecommunications and grid power would be likely to be out of service for a period after an 

earthquake the water supply could not be controlled automatically.  It is planned to change the 

control system to connect into the Westpower SCADA radio system (refer Section 6), which is 

independent of the national telecommunications network and powered by solar panels with 

48 hours of backup battery power; and 

 There might be insufficient spare parts in stock to repair widespread damage of pipelines. 

 

Storm 

The existing intake might be inundated by a large storm event damaging the electrical and control 

equipment.  The new WTP and HLP compound is to be raised by 2m making it well above the level of 

known floods.  However the level at the intake site of a major flood such as a 1:500 year flood is not 

known. 

 

The remainder of the system would be unlikely to be affected by a major storm event although high 

winds or scour could lead a loss of power, communications and/or control for a day or two due to 

damage to the electricity and/or the communications network.  

 

Tsunami 

The Runanga/Rapahoe supply would be unlikely to be affected by a tsunami except potential difficulty 

accessing valves due to tsunami debris near the shore in Rapahoe. 
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3.4 Blackball Water Supply 

Description – Blackball 

 

Figure 3.3: Blackball Water Supply 

The Blackball system is shown in Figure 3.3 above and is described as follows: 

 

 Water is drawn from an infiltration gallery in Blackball Creek.  The water flows from the gallery to 

a covered gallery well.   

 Water is drawn from the covered well by low lift pumps and pumped into two Raw Water Storage 

Reservoirs (RWSRs).  The RWSRs are constructed of a polypropylene liner plus a cover installed 

within formed embankments. 

 The water is drawn from the RWSR by two HLPs and pumped through UV units.  The water is 

chlorinated with chlorine gas before flowing up the rising main to the Blackball reservoir.  An 

automatic shut-off valve is fitted to prevent loss of water in the event of a major break or breaks in 

the distribution. 

 Water flows under gravity from the reservoir to the distribution. 

 The total length of pipe in the distribution network including the trunk mains, but excluding 

service connections, is around 9,000m.  Most of the network (99%) is PVC and PE pipe.  There is 

a very small amount (<100m) of AC, CI and GMS pipe.  Around 33% of the pipework was 

installed between 1950 to1965, around 5% in 1980 and the remaining 62% has been installed since 

2008. 
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3.4.1 Vulnerabilities – Blackball 

Earthquake vulnerabilities 

There is a significant risk that the Blackball water supply would fail to maintain supply after a major 

earth quake because of the following: 

 The gallery is very shallow and the water quality would almost certainly deteriorate because of 

anticipated high turbidity in the Blackball Creek water after the earthquake due to landslides in the 

Blackball Creek catchment and agitation and settlement of river bed materials at the gallery.  

However it is likely the water would clear after an initial period of high turbidity; 

 A seiche might form in the RWSRs that might damage the RWSRs’ covers and lead to loss of 

some water.  The covers would be likely to remain floating allowing the RWSRs to operate;  

 The turbulence created by a seiche would re-suspend sediment in the RWSRs and might mean the 

water could not be adequately treated to meet the DWSNZ until the RWSRs could be refilled with 

clean water.  Aftershocks might re-suspend sediment; 

 Failure of the distribution pipe.  The distribution pipework is mostly modern and almost all the 

network is constructed on stiffer soil types.  However the quality of the installation of  the 1965 

pipework is unknown and there might be some failures; and 

 There might be insufficient spare parts in stock to repair wide spread damage of pipelines. 

 

Storm 

A major storm would be likely to impact on the catchment causing some slips that might increase the 

Blackball Creek water turbidity.  The RWSRs have capacity for two weeks or more if demand is 

managed.  It is likely the raw water turbidity would reduce sufficiently in this time to allow the RWSR 

to be replenished. 

 

There is a risk of the Blackball Creek bed being scoured at the location of the gallery.  While water 

might continue to flow to the gallery, well water quality (turbidity) would be likely to be poor as there 

would be no filtering effect provided by the gallery. 

 

The WTP is located near Blackball Creek.  The WTP is set back from the creek and as there are 

embankments upstream of the WTP to deflect flood flows away the WTP area, flood damage would 

not be expected. 

 

The Blackball distribution is not considered to be particularly vulnerable to a major storm event except 

initially when there might be loss of power, and/or communications and controls for a day or two, 

perhaps due to high winds or scour damage to the electricity in the district and region and/or damage to 

the communications network.  

 

Tsunami 

The Blackball supply is too far from the coast to be affected by a tsunami 
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3.5 Community Water Supplies 

Community supplies are owned and operated by individual communities.  GDC is not involved in their 

ownership or operation although pipe assets are installed in the GDC road reserve. 

3.5.1 Nelson Creek and Ahaura Water Supplies 

The Nelson Creek and Ahaura water supplies were upgraded around 2012 - 2013.  New sources were 

developed and treatment provided.  All pipe was replaced with new PVC or PE pipe, and new PE 

reservoirs providing 24 hours storage were installed.  Water is pumped to the reservoirs when demand 

is low.  Water flows from the reservoirs under gravity and from the pumps during periods of high 

demand. 

 

No further details are available at this time regarding the remaining community supplies except for the 

details provided in Table 3.1. 

3.5.2 Vulnerabilities 

Earthquake  

 There might be some deterioration in source water quality at the time of an earthquake.  

However the quality should quickly improve.   

 The reservoirs are installed to allow some movement of the PE tanks without damaging the 

pipework attached to the tank.  There are no burst valves fitted at the reservoirs. 

 The modern PVC and PE distribution pipe network should retain its integrity although a small 

number of breaks could be expected. 

 The supplies might lose power and the operators would need to organise generators to 

maintain supply until power was restored. 

 

Storm  

Both intake wells are near waterways; the Ahaura well is near Orwell Creek and the Nelson Creek 

supply’s well is near Nelson Creek (the waterway). 

 

Recent flooding (January 2017) scoured and exposed the Nelson Creek transmission pipe and power 

cable between the well and the water treatment plant where they cross the stream.  The pipe and power 

cable have since been re-installed and provided with additional protection. 

 

Loss of power due to high winds would lead to loss of supply once the reservoirs were empty until 

power was restored.  The communities would need to organise a generator if the power was off for an 

extended period. 

 

Tsunami  

Both Ahaura and Nelson Creek are some distance from the coast and so not affected by tsunami. 
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4 SEWERAGE 

Grey District Council manages six sewerage schemes: 

 Greymouth   Karoro/Paroa  Runanga 

 Blackball  Moana  Iveagh Bay 

There are at least three privately run sewerage scheme: one at Iveagh Bay adjacent to the GDC scheme, 

one at the Gloriavale Christian Community at Haupiri, and the scheme at the Kaiata Industrial Park.  

Details of these private schemes are not provided in this document. 

 

A summary of details about each of the GDC schemes is provided in Table 4.1. 

Table 4.1:  Composition of Pipes in GDC Sewerage Schemes  

Scheme 

Popn 

Served1 

(people) 

Pipe 
Pump 

stations 
Treatment Length 

(m) 
Materials2 

Greymouth 7,580 

1,521 

2,787 

6,853 

1,700 

94,535 

AC 1% 

Conc 3% 

EW 6% 

Unkn 2% 

PE/PVC 88% 

30 Biological trickling filter 

Karoro/Paroa 1,880 

6,592 

125 

313 

1,127 

15,938 

AC 27% 

Conc 1% 

EW 1% 

Unkn 5% 

PE/PVC 66% 

6 Oxidation ponds 

Runanga 1,190 

11,930 

5,411 

200 

1,544 

AC 62% 

EW 29% 

Unkn 1% 

PE/PVC 8% 

1 Oxidation ponds 

Blackball 330 9,800 PE/PVC 100% 0 Oxidation ponds 

Moana 270 

2,731 

2,592 

467 

335 

2,470 

AC 32% 

Conc 30% 

EW 5% 

Unkn 4% 

PE/PVC 29% 

4 Oxidation ponds 

Iveagh Bay - 
88 

4,056 

Unkn 2% 

PE/PVC 98% 
- - 

1. From Table V-17 of the 2015 Sewerage Asset Management Plan (rounded to the nearest 10) 

2. AC = Asbestos Cement; Conc = Concrete, EW = Earthenware, PE = Polyethylene, PVC = Polyvinylchloride, Unkn = 

Unknown 
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Note the GDC sewerage schemes rely on a range of communications infrastructure to allow remote 

monitoring and remote control.  Details are provided in Section 6. 

4.1 Greymouth Sewerage 

This section should be read in conjunction with Section 5.1, which covers the Greymouth storm water 

system, as some sewage is currently discharged via the combined storm water/sewage system. 

4.1.1 Description 

The Greymouth sewerage system includes: 

 Greymouth   Cobden   Blaketown  Boddytown 

 Kaiata  Dobson  Taylorville  

 

The Greymouth sewerage scheme is shown in Figure 4.1. 

 

Figure 4.1: Greymouth Sewerage Scheme 

 

The sewerage scheme is modern with much of the PE/PVC pipework installed in the last 10 to 12 years 

although some separation works began as early as the early ‘90s.  The new sewer network is largely 

complete with at least 30% of property sewage discharges moved from the combined sewage/storm 

network to the sewer network.  GDC is actively encouraging remaining property owners to transfer 

their sewage discharge to the sewer network. 

 

Sewage is collected from Cobden, all of Blaketown and Greymouth as far south as the Ashley Hotel 

and from Boddytown.  To the east sewage is collected from the communities of Taylorville, Dobson 

and Kaiata.  The industrial area at Kaiata Park Development is adjacent to the Greymouth sewer 

network but is currently a private standalone system. 

 

Sewage collected in the Greymouth sewage network south of the Grey River flows to the Waste Water 

Treatment Plant (WWTP) at Preston Road.  The Preston Road WWTP is constructed to IL 3 standard 
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and consists of fine screening and a biological trickling filter.  Treated effluent from Preston Road is 

pumped to the Johnston Street site where it flows through the UV disinfection plant before being 

discharged to the Grey River.  There is a generator at the Preston Road site with automatic start and 

licence to feed electricity into the grid.  A generator has been purchased for the Johnston Street site but 

is yet to be installed. 

 

The Johnston Street site includes: 

 A sewage pump.  During dry weather conditions the sewage pump pumps combined sewage and 

storm water flow from the CBD area to the Preston Road WWTP for treatment. 

 UV disinfection.  UV light units disinfect effluent from the Preston Road WWTP before it is 

discharged to the Grey River. 

 A flood water pump station.  During storm events combined storm water and sewage flow (mainly 

storm water with some sewage) from the CBD area is pumped to the Preston Road WWTP with 

excess combined flow is pumped directly to the Grey River. 

 

Combined sewage and storm water that flows to the Collins Street storm water pump station (refer 

Figure 5.2) in Blaketown is pumped to the Lower Blaketown sewage pump station where it is pumped 

to the Preston Street WWTP.  During rain events high flow can overtop a weir and combined sewage 

and storm water flows into the Grey River.  When the river is high the South Tiphead flood pump 

station (refer Figure 5.2) pumps storm water and sewage from Blaketown directly to the Grey River.  

 

Sewage collected by the Cobden sewer network, and storm water and sewage from the combined 

network currently discharge at the Cobden waste water treatment plant (WWTP) at the Nelson Quay 

site (refer Figure 5.2).  The Cobden WWTP consists of screens and UV disinfection after which the 

water is discharged to the Grey River.  During dry weather all flow is treated at the Cobden WWTP.  

However during storm events any flow greater than the WWTP capacity is discharged directly to the 

river.  Once all the Cobden sewage discharges are connected to the sewer network the sewage will be 

pumped via rising main to the Preston Road WWTP and the Cobden WWTP will become redundant 

(although it may be used for treating Cobden storm water before discharge to the Grey River). 

 

Once sewage separation is completed throughout the Greymouth scheme the scheme will operate as 

follows: 

 Cobden sewage will be pumped to the Johnston Street site via a pipeline over the Cobden Bridge 

(the pipeline is already in place).   

 Sewage collected from the CBD at the Johnston Street site will be pumped with the Cobden 

sewage to the Preston Road WWTP via the pipeline that is currently used to pump combined storm 

water and sewage from Johnston Street to the Preston Road WWTP. 

 Sewage alone will be pumped from the remainder of the Greymouth areas including Blaketown, 

Greymouth, Boddytown, Kaiata, Taylorville and Dobson, to the Preston Road WWTP. 
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 Effluent from the Preston Road WWTP will be pumped to the Johnston Street site, through the UV 

units and be discharged to the Grey River. 

 

4.1.2 Vulnerabilities – Greymouth Sewerage Scheme 

Earthquake  

 

There is a risk that the Greymouth sewerage scheme might fail because of the following: 

 Almost 90% of the sewer network is constructed modern PVC pipe, which is likely to perform 

well in a major earthquake2.  Some failures could be expected particular at junctions with 

structures like manholes and pump stations.  Also movement of pipe could change the pipe grade.  

Failure rate and change of pipe grade would be greater in areas of liquefiable soils e.g. Blaketown. 

 As with the Greymouth water supply the Cobden waste water line over the Cobden Bridge would 

rely on the integrity of the bridge being maintained through an earthquake event (or any natural 

disaster). 

 Power might be lost after an earthquake and might not be reinstated for some time.  This might 

lead to surcharging and ponding at some sewage pump stations. 

 There might be some damage at the WWTP particularly of items that are not secured. 

 

Storm 

A major storm could cause the following damage to the Greymouth sewerage scheme: 

 Damage to the rising main where it passes the Omoto Slip if the slip moves. 

 Flooding might lead to inundation damage.  In the scenario provided in Supplement 3: Storm the 

Greymouth floodwall would be breached leading to inundation of the following: 

 The treatment plant on Preston Road.  Damage to electrical and control systems. 

 Pump stations. Damage to the electrical and control systems in the pump stations cabinets at 

the following locations: 

 Four of the five pump stations in Blaketown; 

 The six pump stations in the CBD and possibly the pump station near the hospital.  The 

Johnston Street site would be the most significant loss as final UV treatment is provided 

at this site and treated effluent and storm water are discharged to the Grey River; and 

 Three of the six pump stations in Cobden. 

                                                           
2 Around 10% of the network is constructed of rigid pipe materials including earthenware (6%), 

concrete (3%) and AC (1%).  However these pipes are primarily part of the storm water system but 

because they still carry some sewage they are currently held in the sewerage system database.  When 

all the sewer connections are removed these pipes will be transferred to the storm water database.   
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 To add to concerns at the Johnston Street site once the flood level is above the pump station outfall 

pump discharge flow rate reduces by about 20%.  When the flood level is above the overflow, river 

water can flow into the pump station wet well via the overflow further reducing the effective 

capacity of the pump station to discharge storm water from the CBD. 

 Wind damage might cut grid power so that the pump stations cannot operate.  This could lead to 

surcharging at the pump station. 

 It might take some time to repair the electrical and control systems if they are damaged at the 

treatment plant and as many as 13 of the pump stations. 

 

Tsunami 

A major tsunami might cause the following damage to the Greymouth sewerage scheme: 

 In the scenario presented in Supplement 4: Tsunami three of the six pump stations and the WWTP 

in Cobden and all five pump stations in Blaketown would be inundated.  Where the water is deep 

(>2m); the water could potentially be >2m deep at the Cobden WWTP and it is likely that above 

ground structures would suffer impact as well as inundation damage.  The two pump stations near 

the sewage treatment plant and the plant itself on Preston Road could suffer some inundation 

damage. 

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

 There might be some scouring of pipe work, e.g. around bridge abutments. 

 

The pump stations in Blaketown might not need urgent repair as the houses they serve might be 

uninhabitable.  However some of the pump stations in Cobden serve housing that is above the tsunami 

inundation zone and so would need to be repaired more urgently. 
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4.2 Karoro/Paroa Sewerage Scheme 

4.2.1 Description 

The Karoro/Paroa sewerage scheme is shown in Figure 4.2. 

 

Figure 4.2: Karoro/Paroa Sewerage Scheme 

 
The Karoro/Paroa sewerage scheme serves the Karoro, Paroa and South Beach communities.  Sewage 

drains to five pump stations and from there is pumped to the WWTP.  The WWTP consists of screens 

followed by a clarifier and effluent from the clarifier is discharged to wetlands.  Flow from the 

wetlands is pumped to the ocean outfall and discharged to the sea. 

 

The sewer network is predominantly PVC and PE (66%).  However there is a significant amount of 

rigid asbestos cement (AC) pipe (27%). 
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4.2.2 Vulnerabilities – Karoro/Paroa Sewerage Scheme 

Earthquake  

Most of the area is located on geologically recent alluvial soils, with some ground settlement and 

distortion to be expected in places.  Liquefaction could be expected in areas of looser sandier soil.   

 

There is a risk the Karoro/Paroa sewerage scheme might fail due to the following: 

 Failure of the some of the PVC pipe entries and junctions and greater failure in AC pipes 

particularly in liquefiable soils.   

 The screens, clarifier, pump stations, manholes and pipe alignment are likely to be affected 

particularly where liquefaction occurs. 

 In a major earthquake it is almost certain grid power supply would be lost.  This could lead to 

surcharging at the pump stations until power was restored. 

 

Storm  

There might be some inundation damage to the electrical and control systems of some low lying pump 

stations.  Wind damage could cut grid power so that the pump stations could not operate, which could 

lead to surcharging at the pump station.  Otherwise no other significant damage would be expected. 

 

Tsunami 

A major tsunami might cause the following damage to the Karoro/Paroa sewerage scheme: 

 Inundation of the wetland with seawater partially filling them with sand and gravel from the beach.  

The outfall pipe could be broken off.  All above ground assets at the WWTP could be damaged or 

destroyed including the clarifier and the treatment plant pump stations. 

 Inundation of the four sewer network pump stations near the State Highway with damage to the 

pump station cabinets and contents. 
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4.3 Runanga Sewerage Scheme 

4.3.1 Description – Runanga 

 

Figure 4.3: Runanga Sewerage Scheme 

 
The Runanga sewerage scheme is shown in Figure 4.3.  It drains sewage from the Runanga and 

Dunollie communities to a pump station.  Sewage is pumped from the pump station to the oxidation 

ponds and the pond effluent is discharged to Seven Mile Creek / Waimatuku. 

 

The ground conditions are known to be high in organics and the ground water level is high.  The 

underlying strata is mudstone (Parpa).  The sewer network is predominantly AC (62%) and 

earthenware (29%) pipe with the remaining 9% mostly PE and PVC.  GDC is currently undertaking a 

10 year renewal programme of the network and pump station. 

4.3.2 Vulnerabilities – Runanga 

Earthquake  

There is a risk the Runanga sewerage scheme might fail due to the following: 

 The AC and earthenware pipes are rigid and very susceptible to entries and junction failure 

particularly in soft and liquefiable soils.  There might be zones of liquefiable soils in the lower 

parts of Runanga and Dunollie.   

 Manholes and pump station would be likely to move, as they are usually empty and so subject to 

buoyancy forces.  This movement would be likely to disrupt pipe alignment at entries and exits, 

especially where joints are rigid, and allow surrounding soil material to be washed into the pipes 
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and structures.  All new manholes are designed and constructed to account for earthquake loading 

based on Christchurch post-earthquakes learnings. 

 As it is likely grid power supply would be lost there would be no power to the pump station.  

Probably any sewage that surcharged would drain to the nearby waterway. 

 

Storm 

Minimal damage is expected to the Runanga sewerage scheme from a major storm event.  However 

there is a low risk of inundation of the north eastern oxidation pond from Seven Mile Creek and some 

scouring of the pond bank.  There might also be some minor inundation of the pump station and if the 

cabinet electrics and controls were damaged, or power was lost perhaps due to wind damage, there 

might be surcharging at the pump station. 

 

Tsunami  

Runanga is approximately 2km from the coast at an elevation of 13m at the lower northern end of the 

town.  It is unlikely that a tsunami would reach Runanga. 

4.4 Blackball Sewerage Scheme 

4.4.1 Description – Blackball 

 

Figure 4.4: Blackball Sewerage Scheme 

The Blackball sewerage scheme is shown in Figure 4.4.  The Blackball sewer network collects sewage 

from Blackball Township.  The entire sewer network is uPVC and was installed in 2007-08.  The total 
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length of the network including service connections is 9,800m.  Apart from a small pump station at the 

southern end of the sewer network serving five homes, sewage flows under gravity through the sewer 

network to the treatment plant.  The treatment plant consists of two oxidation ponds assisted with 

mechanical aeration.  Effluent from the oxidation ponds is discharged into grass swales before entering 

the Paparoa Creek which discharges into the Grey River. 

 

The oxidation ponds have been damaged in the past by flood waters from Ford Creek.  The creek 

breached its banks upstream of the ponds, flowed across farmland before flowing over and around the 

ponds and scouring an area between the ponds and the access road.  Since the event the area of the 

breach has been built up and rock lined for protection.  A rock lined floodwall has been constructed on 

the northern side of the ponds to deflect any storm flow into Ford Creek and the area that sustained 

scour damage is now reinforced with rock work. 

4.4.2 Vulnerabilities – Blackball 

Earthquake 

The stiffer soil type and the fact that the modern system was installed to a good standard mean the 

Blackball system should suffer much less damage than older systems in the district.  However there is a 

risk the Blackball sewerage scheme might fail due to the following: 

 Pipe failures. Some entries and pipe junctions might fail. 

 It is almost certain that grid power supply would fail.  Sewage may surcharge at the single sewage 

pump station. 

 Some manholes might move, particularly manhole structures that were empty and in areas with a 

high water table.  Movement of manholes would be likely to disrupt pipe alignment at entries and 

exits and that might allow surrounding soil material to be washed into the pipes and structures. 

 There might be some damage to the oxidation ponds.  However the ponds are constructed with a 

PE liner and have been built to modern standards so should withstand earthquake forces 

reasonably well. 

 

Storm 

Minimal damage would be expected to the Blackball sewer pipe network.  The new flood protection 

structures should protect the oxidation ponds from being damaged by flooding in Ford Creek.  Wind 

damage might lead to power failure at Blackball.  Loss of power might lead to surcharging at the 

sewage pump station but is unlikely to impact on treatment as the mechanical aeration can be off for 

some time without having significant impact on effluent quality. 

 

Tsunami  

Tsunami is not a threat to Blackball. 
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4.5 Moana Sewerage Scheme 

4.5.1 Description – Moana 

 

Figure 4.5: Moana Sewerage Scheme 

 

The Moana sewerage scheme is shown in Figure 4.5.  The sewer network drains sewage from the 

homes in Moana Township.  There are four sewage pump stations lifting sewage from the lower 

properties to allow it to flow to the oxidation ponds.  Oxidation pond effluent flows from the ponds for 

final disposal in wetlands north of the ponds. 

 

The sewer network is made up predominantly of rigid material pipes; asbestos cement (32%), concrete 

(30%) and earthenware (5%).  The remaining pipes are PE/PVC (29%) and 4% are unknown. 

4.5.2 Vulnerabilities – Moana 

Earthquake 

There is a risk the Moana sewerage scheme might fail due to the following: 

 Significant failure of pipe entries and junctions due to the predominance of rigid pipe materials.  

Failure would be likely to be greater in any zones of liquefiable soils in the lower parts of Moana 

near the lake and the Arnold River. 

 The earthquake would be likely to generate a seiche (shake induced oscillation in the lake) that 

could damage structures along the lakeshore. 

 Manholes and pump stations would be likely to move, particularly manhole structures that were 

empty and/or had not been designed for earthquake forces.  The movement would be likely to 

disrupt pipe alignment at entries and exits, especially where joints are rigid and could allow 

surrounding soil material to be washed into the pipes and structures. 

 It is almost certain grid power supply would be lost and there would be no power to the pump 

stations.  It is likely that any sewage that surcharges would drain down into the lake. 
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 It is likely that the pond embankment would become distorted and the wave band damaged.  

Liquefaction at the site, if there are susceptible soils present, might lead to damage to the pond 

wall and the resultant seepage through the wall could cause bank failure and complete draining of 

the pond into the Arnold River. 

 

Storm 

Minimal damage is expected to the Moana sewerage scheme from a major storm event.  However loss 

of power would lead to surcharging at pump stations until power is restored again. 

 

Tsunami  

Moana is some distance from the coast and would not suffer any damage from a tsunami.  Lake seiche 

is discussed above. 

4.6 Iveagh Bay Scheme 

Iveagh Bay has two sewerage scheme are shown in Figure 4.6.  The scheme to the north is privately 

owned and operated and no further information is provided.  The southern scheme is owned and 

operated by GDC and discussed in this section. 

4.6.1 Description – Iveagh Bay 

 
Figure 4.6: Iveagh Bay Sewerage Scheme 
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The scheme operated by GDC is described as follows: 

 The sewer network including rising main to the WWTP is all UPVC and PE.  The total length of 

the network including service connections is 4,144m. 

 There are two sewage pump station in the network.  The lakeside pump station pumps to the 

second pump station and from there all sewage is pumped to the WWTP. 

 The WWTP is a community sized biological trickle filter.  Pumps are required to pump the sewage 

through the plant and discharge the effluent to wetlands. 

 

4.6.2 Vulnerabilities – Iveagh Bay 

Earthquake 

In an event such as a major Alpine Fault earthquake the community at Iveagh Bay would experience 

strong intensity MM IX shaking that would induce serious damage to the sewerage system and to the 

wider community in general, including Moana.  The earthquake would be likely to generate a seiche 

that could damage structures along the lake shore.  There would be a significant risk of the Iveagh Bay 

sewerage system failing due to the following: 

 There might be zones of liquefiable soils and the shaking would cause ground distortion in softer 

soils.  Intense shaking could lead to failure of pipe entries and junctions even though the pipe work 

is PE and PVC.   

 Grid power supply could be lost and result in no power to the pump station or the pumps in the 

WWTP.  It is likely that sewage would surcharge and drain into the lake. 

 Assets and properties along the lake front on Cashmere Bay Road might be severely damaged by a 

lake seiche. 

 Manholes and the pump station movement would be likely to damage pipe alignment at entries and 

exits and this could allow surrounding soil material to be washed into the pipes and structures. 

 

Storm 

Minimal damage would be expected to the Iveagh Bay sewerage scheme in the event of a major storm.  

However if high winds led to the power supply being cut surcharging could be expected at the pump 

station and WWTP would not function. 

 

Tsunami  

Tsunami is not a threat to Iveagh Bay.  Possible seiche damage is discussed above. 
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5 STORM WATER 

 

Grey District Council manages a number of storm water systems as well as other small open channel 

and pipe networks in the district.  Storm water systems are provide for the following communities: 

 Ahaura   Blackball  Greymouth/Blaketown  Cobden 

 Dobson/Taylorville  Iveagh Bay  Karoro  South Beach 

 Moana   Runanga  Dunollie  Rapahoe 

 Gladstone  Kaiata Park  Boddytown   Camerons 

 

A map showing the location of the schemes is shown in Figure 5.1. 

 

Figure 5.1: Locations of GDC Managed Storm Water Schemes 

 

Note the Greymouth and South Beach storm water systems rely on communications infrastructure to 

allow remote monitoring and control.  Details are provided in Section 6. 
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Table 5.1:  GDC Storm Water Systems Network Composition (Lengths in metres) 

Composition 
Aharau Blackball 

Greymouth - 

Blaketown 
Cobden 

Dobson 

Taylorville 
Iveagh Bay 

Karoro 

South Beach 
Moana Runanga Rural Total 

Length %age Length %age Length %age Length %age Length %age Length %age Length %age Length %age Length %age Length %age Length %age 

Asbestos 

Cement 
6 1%   2,249 3% 375 2% 505 9%   16 0%   158 1% 36 1% 3,345 3% 

Arch     16 0% 135 1%             152 0% 

Brick     402 1%               402 0% 

Concrete 909 88% 174 14% 22,932 33% 7,938 39% 2,995 54% 605 30% 4,348 62% 2,323 41% 5,373 49% 1,418 37% 51,108 39% 

Earthenware     23,321 33% 8,280 41% 37 1%   115 2% 6 0% 33 0%   31,791 24% 

Open 

Channel 

(Unlined) 

    1,026 1% 1,084 5% 402 7% 822 41% 1,436 21% 461 8% 4,100 38% 137 4% 9,509 7% 

Reinforced 

concrete 
    94 0%       30 0% 9 0%   325 8% 457 0% 

Steel     320 1%   11 0%           331 0% 

Stone     125 0%               125 0% 

PE/UPVC 112 11% 421 34% 15,715 22% 1,930 10% 1,040 19% 373 18% 915 13% 1,805 32% 880 9% 1,665 44% 26,120 20% 

Unknown 4 0% 636 52% 4,003 6% 395 2% 519 10% 212 11% 126 2% 1091 19% 340 3% 222 6% 7,807 6% 

Misc.       65 0%             65 0% 

Total 1,031  1,231  70,203  20,202  5,509  2,012  6,986  5,695  10,884  3,803  131,212  

 

Note Dunollie, Rapahoe, Gladstone, Kaiata Park, Boddytown and Camarons pipe work is included under “Rural” in Table 5.1. 
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Concrete is the predominant pipe material making up almost 40% of the district’s storm water network 

while rigid pipe materials including concrete, asbestos cement, and earthenware, make up 66% of the 

network.  Around 20% of the network is plastic pipe such as uPVC, PE and Novaflow pipes.  

5.1 Greymouth Storm Water System 

The Greymouth storm water system is shown in Figure 5.2.  It includes Cobden, Blaketown and 

Greymouth and is one of only two systems in the district that uses storm water pumps, the other being 

South Beach.  This section should be read in conjunction with Section 4.1 as the storm water system 

still includes combined storm water and sewage flows. 

 

 

Figure 5.2:  Greymouth Storm Water Reticulation 

 

The Greymouth storm water system was a combined system of sewage and storm water.  A sewer 

network has been constructed and sewer connections are being transferred from the storm water system 

to the new sewer network as discussed in Section 4.1.   
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The storm water system network is largely made up of the remaining pipes from the combined 

sewerage – storm water system.  From Table 5.1 it can be seen that the Cobden network is 

predominantly made up of conduits constructed from rigid materials; asbestos cement, concrete, and 

earthenware pipes and arches make up around 83% of the network.  It is similar in Blaketown and 

Greymouth where 70% of the network is constructed of rigid materials.  More than 30% of the network 

is old dating back to pre - 1930s. 

 

Currently during dry weather conditions combined storm water and sewage received at the six storm 

water pump stations is pumped to either the Nelson Quay site (Cobden area) for treatment or the 

Preston Road WWTP and then the Johnston Street UV units (Greymouth Blaketown area) before being 

discharged to the Grey River (refer Section 4.1 for details).  During wet weather events the storm water 

system operates as follows:  

 Nelson Quay:  Some of the combined flow passes through the Cobden WWTP and the remaining 

combine flow is discharged to the Grey River. 

 Johnston Street:  Some of the combined flow is pumped to the Preston Road WWTP and the 

remaining combined flow is discharged to the Grey River. 

 Collins Street:  Some of the combined flow is pumped to the Preston Road WWTP and the 

remaining combine flow overtops a weir and flows into the Grey River.  When the river is high the 

combined flow discharges to the South Tiphead flood pump station. 

 Steer Avenue:  The combined storm water and sewage from Greymouth drains to the Steer Avenue 

storm water pump station where it is pumped into a 750mm concrete main supported above the 

estuary across to Blaketown.  The combined storm water and sewage from the 750mm main joins 

the combined storm water and sewage collected in Blaketown and flows to the South Tiphead 

flood pump station.  The South Tiphead flood pump station pumps the combined flow to the Grey 

River. 

 Tarry Creek:  Tarry Creek is a dedicated storm water pump station (no combined flows).  The 

pump station pumps storm water in to the Blaketown Lagoon (Erua Moana), which flows into the 

Grey River. 

 

GDC continues to work with these remaining property owners to transfer their sewer connections to the 

sewerage scheme.  Once sewage is completely separated from the storm water system the six storm 

water pump stations will only pump storm water to the Grey River. 

 

The Johnston Street flood pump station has a generator but at present it is stored off site.  There are 

plans to construct a building at the pump station site so that the generator is permanently on site.  The 

other three pump stations do not have generators, and mobile generators would need to be brought in if 

required. 
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An important component of the storm water system is the floodwalls along both sides of the Grey River 

and around the fishing boat harbour.  The floodwalls prevent floods in the Grey River entering 

Greymouth, Cobden and Blaketown.  The floodwalls and some of the flood pump stations are a 

Regional Council asset3 and are discussed in more detail in Supplement 9: Regional Flood 

Infrastructure. 

5.2 South Beach Storm Water System 

Most of the Karoro-South Beach-Paroa area drains to the sea.  However in the vicinity of Jacks Road 

storm water discharges to Mill Creek.  When the water level in Mill Creek is high the Jacks Road storm 

water flood pump station is used to assist discharge into Mill Creek. 

5.2.1 Vulnerabilities 

Failure of storm water networks may not be critical as parts of the network may still function and 

continue to drain storm water.  However it is likely to be at a slower rate, increasing the risk of 

flooding.  Where storm water pumps are a key component of the scheme the risk of flooding increases. 

 

Earthquake 

There is a risk that the storm water systems in Grey District might fail because of the following: 

 The percentage of rigid pipe materials in the storm water systems varies from 14% in Blackball to 

89% in Ahaura with a mean of 66% for all networks.  Rigid materials are more likely to fail than 

other more ductile materials such as plastic pipes. 

 The Greymouth storm water system (Greymouth, Blaketown and Cobden) is by far the largest 

system, with 73% of its network constructed of rigid pipe material.  Significant pipe and joint 

failure as well as failure at connections at sumps, manholes and pump stations would be expected 

particularly in areas of soft or liquefiable soils east of the railway line in Greymouth.  The pump 

stations on Nelson Quay in Cobden and at Johnston Street and Tarry Creek in Greymouth might 

tilt due to settlement caused by liquefaction.  Major damage to the pipe network would be expected 

in Blaketown. 

 Power would be likely to be lost after the earthquake to the flood pump stations and might not be 

reinstated for some time.  If a major storm occurred in this period, generators would need to be 

brought into each site provided the storm water pipe network still functioned. 

 

                                                           
3 Refer WCRC AMP. 
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Storm 

A major storm could cause the following damage to the GDC storm water systems: 

 In the storm scenario of Supplement 3 the Greymouth floodwall would be breached and 

Greymouth and Cobden would be inundated.  Damage would be expected to the electrical and 

control systems at the Johnston Street and Steer Avenue pump stations. 

 Outside the Greymouth system storm water systems might be overloaded resulting in flooding and 

some scour damage.  However this would probably be cleaned up reasonably quickly. 

 

Tsunami 

A major tsunami would only be likely to affect the coast community including Rapahoe, Cobden, 

Greymouth, Blaketown, Karoro and South Beach/Paroa.  In the tsunami scenario provided in 

Supplement 4 the following damage is envisaged: 

 The South Tiphead and Steer Avenue pump stations would be inundated.  Impact damage 

would be expected at the South Tiphead pump station and damage to the electrical and control 

components at both pump stations. 

 The aerial 750mm concrete storm water pipe crossing the estuary would be destroyed.  Storm 

water entering the pipeline from Greymouth would discharge into the estuary until it was 

repaired.  Some debris might enter the pipeline at the Blaketown end although there is a knife 

valve that can be closed to prevent flow. 

 

6 THREE WATERS OPERATIONAL TECHNOLOGY 

 

Operation of the three waters assets is becoming more sophisticated with increasing ability to not only 

monitor but to also remotely control pump stations and treatment plants.   

 

Some parts of the system still rely on national telecommunication network providers (Chorus, Spark 

etc) for control e.g. the water level in the Runanga reservoirs controls the Sids Road HLPs via the 

Spark network.  However these are being phased out in favour of radio links that allow monitoring and 

control. 

 

The three communication networks that GDC currently uses or is proposing to use are shown in 

Figure 6.1 and described as follows: 

 Sewell Peak.  GDC currently makes use of a KiwiRail UHF radio repeater at Sewell Peak.  

The data transfer capacity of the radio repeater is much lower than the other two networks 

(described below).  Two-way communication is currently only used from the GDC building, 

the Taylorville booster pumps and Blackball.  There is no written agreement between GDC 

and KiwiRail.  The radio link service to GDC could be reduced or dropped depending on 

Kiwirail’s business priorities.  The condition of KiwiRail’s Sewell Peak assets is not known.  
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An advantage of communication via the KiwiRail radio link at Sewell Peak is there is no 

reliance on national telecommunication network providers.  However the site requires power 

and would rely on power supply from the grid or a reliable fuel supply to the backup generator 

if the grid failed. 

 

Figure 6.1:  Three Water Communications Network 

 Air Fibre.  Air fibre forms an important high speed and high capacity link between GDC 

headquarters, the WWTP at Preston Road, the Johnston Road site (waste water UV treatment 

and storm water pump station) and the Greymouth water supply intake and WTP at Coal 

Creek.  Air Fibre communication links are also provided from the Coal Creek site to the WTP 

plant at Sids Road for the Runanga/Rapahoe water supply and from the Preston Road site to 

the Tarry Creek storm water pump station.  Like Sewell Peak the Air Fibre network does not 

rely on other communication provider to function.  However power is required at each site.  

There are permanent standby generators at the GDC headquarters and the Preston Road and 

Coal Creek sties.  A generator has been purchased for Johnston Road and is to be installed 

permanently at the site.  Mobile generators can be taken to the Sids Road and Tarry Creek 

sites.  GDC staff can login to the GDC Air Fibre network from anywhere via cell phone, check 

the status at each site and make operational changes. 

 Westpower.  GDC is not yet utilising the Westpower high speed and high capacity radio 

network.  However GDC plans to link into the Westpower radio network at Kakawau from the 
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new sewage pump station at Dunollie and the Tarry Creek storm water pump station.  The 

connection via Tarry Creek will allow linkage to the Air Fibre network.  The Westpower radio 

network via the Dunollie site will allow monitoring and control of the Runanga sewage system 

and monitoring of the Runanga reservoir water level.  The Westpower radio network is 

independent of other communications providers and is relatively self-sufficient with power as 

repeater sites are robustly constructed and powered by solar energy with 48 hour backup 

battery power.   

 

7 VULNERABILITY SUMMARY 

 

Table 6.1 summarises the vulnerabilities of the infrastructure assets managed by Grey District Council 

that impact on recovery of the district, i.e. disruption of longer than one week. 

 

Table 6.1: Grey District Council Infrastructure Vulnerabilities 

No. Description 

Transportation - Roads 

1 The following roads have been identified as being likely to be closed for more than a week by 
an earthquake, major storm or tsunami.  Potential closure times are shown. 

Route Earthquake Storm Tsunami 

SH 7 Greymouth to Reefton Up to a week - - 

GDC Grey Valley right bank 

road 
Up to a few weeks - - 

SH 6 Coast Road to Westport Up to months 
Up to a few 

weeks 

Up to a few 

weeks 

Private road to Sewell Peak Up to a few weeks - - 

GDC Stillwater- Moana - 

Inchbonnie 
Up to a few weeks - - 

GDC Ngahere – Bell Hill – 

Rotomanu 
Up to months Up to a week - 

GDC Kumara – Mitchells – 

Inchbonnie 

Up to a few weeks.  Several 

months if Taramakau Bridge 

damaged 

Up to a few 

weeks 
- 

2 Cobden Bridge.  Although of robust design the Cobden Bridge is vulnerable as a hotspot as it 
carries water supply, sewage, power and telecommunication infrastructure as well as being a 
road link.  Major damage to this bridge would significantly impact on recovery after a major 
event. 

3 Seismic screen has identified that Saltwater Creek Bridge and South Beach Overbridge are at 
significant risk of failure.   
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Table 6.1: Grey District Council Infrastructure Vulnerabilities (Continued) 

No. Description 

Transportation - Airport 

4 Earthquake:  Runway damage due to liquefaction. 

5 Tsunami:  Significant damage to airport buildings and electrical and communications 

equipment. 

Transport - Port 

6 Earthquake: Damage to the back wall and wharf structure due to liquefaction and 

settlement. 

7 Tsunami:  Tsunami wave impact damage to the wharf structure and some inundation of 

fishery buildings.  Damage to vessels moored in the fishing harbour (Erua Moana).  Port 

inoperable for some time due to obstructions around the (damaged) berthing areas. 

Three Waters – General 

8 Insufficient spare parts are in stock to repair widespread damage of pipelines. 

9 Insufficient spare parts are in stock for repair pump station electrical and control systems. 

10 Where generators are not available loss of grid power, due to damage to the power network 

cause by earthquake, high winds, flooding or tsunami, can lead to loss of water supply, 

failure of sewage pump stations leading to surcharging, failure of WWTP leading to 

untreated effluent discharge and failure of storm water pumps leading to areas of 

inundation. 

11 Even where generators are available they cannot be operated as the fuel supply is limited or 

has run out. 

12 The “three waters” communication network breaks down due to loss of communication 

with Sewell Peak (earthquake damage to radio tower or loss of power) and/or loss in one of 

the Air Fibre links (e.g. power cannot be provided at the Johnston Street site). 

Water Supply – Earthquake 

13 Subsidence at Coal Creek well 1 resulting in high turbidity until the well is redeveloped.  

Less subsidence at wells 2 & 3 but turbidity is high for two or three days 

14 Loss of the Omoto reservoir storage due to major cracks and breaking of reservoir pipe 

work caused by subsidence of the Omoto Slip. 

15 Blackball water supply has an extended period of turbid water due to turbid raw water at 

the intake and sediment resuspension in the RWSRs caused the by quake and aftershocks. 

16 Failure of pipes of rigid materials (AC, CI and some steel pipes); older pipes in liquefiable 

areas are most at risk.  Widespread failure/breaks in the distribution network will mean loss 

of supply for drinking as well as firefighting.  Areas that are particularly vulnerable 

include; 50% or more of pipework in Cobden, Blaketown and Dobson/Taylorville, and 

around 40% in Greymouth and Runanga/Rapahoe.  Other water supply areas have from 1% 

to 30% of rigid pipes. 
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Table 6.1: Grey District Council Infrastructure Vulnerabilities (continued) 

No. Description 

Water Supply – Storm 

17 Damage to controls, instrumentation and electrical equipment where they are inundated by 

flood waters.  The main concern is low lying areas including much of the Greymouth near and 

west of the railway line, along with parts of Blaketown and Cobden, should the Grey floodwall 

be breached. 

18 Damage to the Omoto reservoir including major cracks and breaks in the reservoir pipework 

due to movement of the Omoto slip. 

19 The potential maximum flood level at the new Runanga water supply WTP site is not known. 

Sewerage - Earthquake 

20 Failure of pipes of rigid materials (AC, concrete and earthenware); older pipes in liquefiable 

areas are most at risk.  Areas that are particularly vulnerable include; 89% of sewer pipes are 

rigid in Runanga, 67% in Moana, and 30% in Karoro/Paroa.  The other three schemes vary from 

0% to 10% of rigid pipes. 

21 The Greymouth, Cobden and Iveagh Bay WWTP rely on electricity to operate.  Electricity may 

not be available for a period after the earthquake.  There is a backup generator at the Preston 

Road site and a mobile generator is available for the Johnston Street pump station to power the 

UV units and pumps.  The Cobden and Iveagh Bay WWTP rely on mobile generators for a 

backup supply. 

22 Alignment of pump stations and pipelines may be affected particularly where liquefaction 

occurs. 

23 Damage to oxidation pond embankments built on liquefiable soils e.g. may affect Moana ponds 

24 Surcharging and ponding of sewage in some areas is likely if sewerage pumps fail for a time. 

Sewerage - Storm 

25 Damage to the rising main where it passes through the Omoto Slip if there is substantial 

movement of the slip. 

26 Damage to the electrical and control systems in the pump stations cabinets due to flood 

inundation.  Up to 13 pump stations could be affected in the Cobden, Greymouth Blaketown 

area. 

Sewerage – Tsunami 

27 Damage to the electrical and control systems in the pump stations cabinets due to impact and 

inundation by the tsunami waves.  Up to 15 pump stations could be affected in the Cobden, 

Greymouth, Blaketown and the Karoro, South Beach and Paroa areas. 

28 Inundation of the wetlands at Karoro partially filling them with beach sand and gravel, as wells 

as damaging the outfall pipe and effluent outfall pump. 
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Table 6.1: Grey District Council Infrastructure Vulnerabilities (continued) 

No. Description 

Storm Water - Earthquake 

29 Failure of conduits of rigid materials (AC, arch, brick, concrete, earthenware, reinforced 

concrete and stone); older pipes in liquefiable areas are most at risk.  The average percentage of 

rigid pipe materials in the GDC storm system is 66%: 73% of pipes the Greymouth storm water 

system are constructed of rigid materials. 

30 Failure at connections at sumps, manholes and pump stations particularly in areas of soft or 

liquefiable soils.  The pump stations on Nelson Quay in Cobden and at Johnston Street and 

Tarry Creek in Greymouth may tilt due to settlement. 

31 Significant damage or loss of power for a time at the Greymouth storm water pump stations and 

a large storm event leading to surface flooding because the pumps are unable to operate.   

Storm Water - Storm 

32 Damage to the electrical and control systems in the Johnston Street and Steer Ave pump stations 

cabinets due to flood inundation. 

Storm Water - Tsunami  

33 Impact damage to the South Tiphead pump station from the tsunami waves and inundation 

damage at the South Tiphead and Steer Ave pump station to electrical and control components. 

34 Destruction of the above ground 750mm concrete storm water pipe crossing the estuary. 

General 

35 Damage to inadequately restrained equipment delaying recovery. 

 



Grey District Council Lifeline Assets 

Supplement 11 

Final 49 August 2017 

8 UPGRADES AND IMPROVEMENTS 

 

Potential actions that could reduce the recovery period for the infrastructure assets managed by GDC 

include: 

 

General 

 Routine inspection of integrity and maintenance (including restraint of equipment) of 

important assets such as bridges, important roads, treatment plants and pump stations.  Also 

having mechanisms in place to ensure steps are taken to rectify any faults identified. 

 Routine inspection of assets (computer, screen, desk, phone, all spares, etc) within buildings 

such as treatment plants, pump stations, the GDC building and the airport building to ensure 

they are adequately restrained to prevent damage in an earthquake. 

 Undertake flood modelling (1:100 to 1:500 events) for the Grey Valley to assess the impact on 

lifelines infrastructure including roads, the Greymouth airport, the port, water supplies, 

sewerage schemes and storm water assets. 

 Tsunami 

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

scour and most vulnerable areas. 

o Use the modelling to identify options to mitigate damage to critical assets, e.g. the 

Cobden Bridge (impact on GDC and others’ utilities), and the Nelson Quay, Preston 

Road and Karoro WWTPs. 

o Where possible locate key facilities outside the tsunami inundation areas. 

o Build facilities, building and structures of concrete in tsunami inundation areas. 

o Place electrical and control equipment in watertight areas/cells or at a height above 

inundation. 

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

and control equipment. 

 

Roads and Bridges 

 Improve the robustness of GDC roads and bridges by ensuring the potential impact of 

earthquakes, storms and tsunamis are taken into consideration when designing and 

implementing upgrade and renewal works.  For roads this would include: 

o Using well-compacted granular bases to better resist scour from flood flows and 

tsunami, and  

o Improving the resilience of bridges against tsunami.  This would include: 

 Using deep foundations less susceptible to scour and providing protection 

around abutments, usually in excess of flood requirements. 

 Seismically strengthening bridges as seismic and tsunami loads are similar, 

and ensuring continuity to benefit vertical and lateral loading. 
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o For new bridges within the tsunami zones considering raising the superstructure to 

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

installing strong uplift and longitudinal restraint. 

o Using reinforced concrete in preference to steel or truss bridges. 

 Maintain redundancy of the road network. 

 Work with NZTA to ensure the Cobden Bridge is appropriately managed and maintained 

given its importance not only as a road link but also at least three other utilities. 

 Work with NZTA to review the seismic assessment of the Saltwater Creek Bridge and South 

Beach Overbridge and seek confirmation of replacement/upgrading from NZTA if significant 

risk status is confirmed. 

 Review the location of plant and materials in the Grey District to ensure they are well placed 

to allow quick access for road and bridge repairs after a major natural disaster. 

 

Greymouth Airport 

 To improve resilience against earthquakes: 

o Determine liquefaction risk based on recent soil undertaken around the airport 

runway. 

 To improve resilience against tsunami: 

o Plan for equipment to clear the runway of debris. 

o Consider options for locating airport equipment such as the emergency generator out 

of the path of a tsunami. 

 

Greymouth Port 

 To improve resilience against earthquake: 

o Determine the potential for liquefaction in the port area. 

 Review the existing wharf.  As required, design and strengthen sufficient wharf area to 

withstand earthquake and tsunami forces (designing for ship impact is not practically feasible). 

 

Water Supply, Sewerage and Storm Water 

 Prioritise replacement of rigid pipes beginning with aging key mains in soft or liquefiable 

soils.  Revise asset management plans to reflect these priorities. 

 Review likely spare part requirements for response and recovery after a major natural hazard 

event.  In particular ensure there are spare parts for pipe repairs and spare parts to replace 

electrical and control components damaged by water inundation.  Allowance should be made 

for having required spare parts in stock or obtaining them at short notice. 

 For replacement or new structures vulnerable to inundation consider building away from flood 

and inundation areas.  In particular confirm that the new Runanga WTP is above design flood 

level. 

 Review generator and fuel requirements for response and recovery after a major natural 

disaster event. 



Grey District Council Lifeline Assets 

Supplement 11 

Final 51 August 2017 

 Review the vulnerabilities of the “three water” communication network including 

vulnerabilities of the Sewell Peak facility and service agreements with providers. 

 

Water Supply 

 Investigate in more detail the potential for subsidence at the Coal Creek bores (for example  

look at the bore log information gathered during the regolith testing at the site in 2012) and 

determine appropriate mitigation measures;  

 Consider options for an alternative source for the Greymouth water supply such as a fourth 

bore at Coal Creek built with more engineering resilience; 

 Proceed with plans investigate alternative reservoir sites and replace the Omoto reservoir; 

 Review the 600m3 timber tank reservoir and retain wall foundation structure for resilience to a 

major earthquake; 

 Look at filtration options for the Blackball water supply to address concerns about turbid 

water from the gallery or from the RWSR; and 

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

 

Sewerage 

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

from inundation (tsunami or flood);  

 Undertake tests to determine the liquefaction potential of the soil beneath the oxidation pond 

embankments at Moana;  

 Review options for protecting the Karoro WWTP facilities from a damaging tsunami; and 

 Undertake an assessment of the public health risk posed by potential untreated sewage 

discharge from WWTPs and by sewage surcharging at pump stations leading to overland flow 

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

major natural disaster. 

 

Storm Water 

 Identify options to protect the South Tiphead pump station from tsunami waves. 

 Identify alternative route options for the above ground 750mm concrete main crossing the 

estuary. 

 Assess the potential for liquefaction in soils at the Nelson Quay, Johnston Street and Tarry 

Creek sites that might lead to tilting of the pump station. 

 Review the operation of the Johnston Street site particularly for Grey River flood levels above 

the design level to identify mitigation measures particularly if the Greymouth floodwall is 

breached or overtopped. 

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