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IMPORTANT NOTES 

 

Disclaimer 

 

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

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

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

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

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

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

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

in this report.  

 

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

by: 
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David Elms BA, MSE, PhD 

21 Victoria Park Road 

Christchurch 

Rob Dewhirst BE, ME (Civil) 

Rob Dewhirst Consulting Ltd 
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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. 
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Storm Scenario 
 

1 OVERVIEW 

 

Generally, structures are designed to withstand a 500-year earthquake.  For consistency it is appropriate 

to use a 500-year storm as the storm-related probing scenario for vulnerability identification.  This 

supplement assesses what 500-year storms might look like, and then considers their physical results 

and the damage that might occur to lifelines and other infrastructure. 

 

There are four storm aspects that could cause damage: wind, tornado, lightning strike and precipitation.  

Of these, only wind and precipitation are likely to cause widespread damage.  This is not to say that a 

tornado is not a serious event: the 2005 tornado in Greymouth caused $10 million damage (NIWA 

2005).  Nevertheless, the damage was localised.  

 

This document therefore looks at wind and precipitation – rain rather than snow, as major snow events 

are not likely to cause long-lasting disruption.  Major storms will involve both wind and rain, but 

historically either one or the other has predominated on the West Coast. 

 

2 WIND 

 

An example of a severe wind-dominated storm is ex-tropical cyclone Ita (Gillespie 2014).  It occurred 

on 17 April 2014 and ranged southwards over all three West Coast districts with wind gusting up to 

127kph in Buller and possibly as much as 160 – 170kph in Cobden and Blaketown.  More than 

60 houses lost their roofs in Greymouth.  It was a costly event.  The cost for highway clean-up and 

remedial work was estimated at $1.2M, while the costs to Buller and Grey District Councils were 

$625,000 and about $400,000 respectively.  There were of course many other costs in the private 

sector, with Buller Electricity estimating the power outage cost to their consumers to be $3.14M.  

There was widespread and severe damage to native forests. 

 

The wind came predominantly from the south east; that is, from over the mountains and not from the 

sea.  Figure 2.1 shows the meteorological situation on 17 April. 

 



Storm Scenario 

Supplement 3 

Final 2 August 2017 

 

Figure 2.1:  Ex Tropical Cyclone Ita, 17 April 2014 

 

Lifeline restoration was complete in about two weeks.  Buller Electricity finished their last repair 

11 days after the event, power was restored to Whataroa on 22 April and the severe damage to the 

Karangarua River suspension bridge (Jarrett, 2014) was fully repaired 13 days after the storm.  The 

bridge, on SH 6 in South Westland (Figure 2.2), was vulnerable to wind damage despite substantial 

stiffening girders, and had the winds of Cyclone Ita been more severe, which would have been the case 

for a 500-year storm, the outage time on that section of road might have been considerable. 

 

Figure 2.2:  Karangahua Bridge 

 

Cyclone Ita caused great damage to property, both urban and rural, and to forests.  However, lifeline 

damage was largely confined to roading and power supplies.  As well as the bridge damage referred to 

above, the road network suffered a great deal of blockage due to fallen trees and vegetation (Figure 2.3) 

and some slips (Figure 2.4). The only damage lasting over a week was the Karangarua River Bridge, 

and that was able to open with a load restriction and night time closure shortly after the event.  Power 

lifelines were cut mainly because of damaged poles (Figure 2.5).  Assuming the wind speeds for a 500-

year storm would be significantly higher, then greater damage could be expected.  At least one of the 

three SH 6 suspension bridges might be seriously damaged, and far more power pole damage would 

occur.  There would also be a significant access problem due windfall blockage of the roads. 
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Figure 2.3:  Road blockage, Buller District (Photo: Westpower) 

 

 

Figure 2.4:  Slip, South Westland (Photo: Westland District Council) 

 

 

Figure 2.5:  Damaged power lines, Westland (Photo: Westpower) 
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3 PRECIPITATION 

  

Hydrologists tend to look towards probable maximum events in terms of precipitation and flooding.  In 

principle their probable maximum precipitation events could be taken as 500-year events.  However, 

hydrologists typically address two specific problems: the probable maximum floods in particular rivers 

such as the Grey, and the probable maximum rainfall in dam catchment areas in order to enable the 

design of dam spillways.  This report focusses on something else: the effect of a 500-year storm on 

lifelines.  If the lifeline should be the road loop down the West Coast and through the Haast, it is 

necessary to consider a storm affecting a broad area and not just a single catchment.  The storms of 

interest are those whose effect is widespread. 

 

Following a study of 20 storms, Tomlinson and Thompson (1992, p34) say 

 

Heavy rainfall events on the west coast of the South Island are usually associated with a 

very deep depression south of the Tasman Sea with its cold front extending 

northwestwards into the Tasman Sea.  There is usually a slow-moving anticyclone in the 

north Tasman Sea and a strong north-west airstream ahead of the front.  As the 

depression moves eastward the cold front moves on to the South Island and may become 

slow-moving if the anticyclone to the north is almost stationary or slow-moving.  Heavy 

rain occurs on the west coast due to a number of factors including the orographic 

enhancement by the Southern Alps, the strong north-west airstream ahead of the front 

and the high dew point of the airstream caused by a long fetch over the Tasman, the 

duration of the north-westerlies and the sub-tropical source of the air.  There may also be 

a strong jet stream associated with the trough of low pressure of which the depression is 

part.  This jet stream may cause deepening of the depression and more activity of the cold 

front and hence heavier rainfall on the west coast.  The time of year may be important as 

well, since in summer the air temperature is higher and hence the air can hold more 

moisture for a given relative humidity. 

 

An optimum combination of all the above factors is needed to produce extremely heavy 

rain on the west coast as distinct from just heavy rain, which is not uncommon there.  Just 

what constitutes this optimum [sic] combination of meteorological parameters is very 

difficult to quantify in practice, since, for example, very deep depressions passing to the 

south of the Tasman Sea are quite common, but not all their cold fronts produce flooding 

on the west coast. 

 

Tomlinson and Thompson (1992, p52) summarise these factors by saying there are four common 

features of storms affecting the South Island, namely: 
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i. A large, slow-moving anticyclone north or north-east of the North Island which 

can feed moist sub-tropical air down into the Tasman into the convergent zone 

between the anticyclone and the following trough of low pressure. 

ii. A large, very deep, eastward moving depression, south of Tasmania or the 

Tasman Sea. 

iii. A large trough of low pressure extending from the depression northwestwards 

into the north Tasman Sea or eastern Australia, with a cold front in it and a 

strong north-west airstream ahead of the front. 

iv. Given i. and ii. above, then the cold front in iii. is likely to become slow-moving 

with a high probability of wave depressions developing on it and these in turn 

tracking souteastwards across the South Island.  These wave depressions have 

the capacity to very substantially increase the frontal precipitation over 

relatively small areas. 

 

If the above combination occurs, especially in the warmer part of the year when dew 

points of the air in the sub-tropics are higher and the air can hold more precipitable 

water, then high rainfall is virtually guaranteed on the west coast and mountains of the 

South Island.  The quantity and intensity of the resulting rainfall will depend in detail on 

the meteorological situation at the time (e.g. slow-moving front with waves on it giving 

high rainfall). 

 

A typical major storm on the West Coast occurred on 10-12 January 1983.  Figure 3.1 shows the 

weather pattern over the three days (from Tomlinson and Thompson, 1992). 

 

 

Figure 3.1:  Weather pattern over New Zealand, 10 – 12 January 1983 

 

It can be seen that the large high to the north of the country interacts with the low approaching from the 

south west, resulting in a northwest air flow over the country.  The air is warm and moist, coming down 

from the tropics.  The low generates several cold fronts that pass over the country, resulting in heavy 

rainfall.  Figure 3.2 shows the precipitation levels over the West Coast. 
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Mt Cook

Wanaka

Te Anau

 

Figure 3.2:  Precipitation levels, 10 – 12 January 1983 (Tomlinson and Thompson 1992) 

 

Recall, though, that the interest is not just in any storm, but in storms which are widespread over the 

west coast.  In the opinion of Dr Alistair McKerchar of NIWA, the most widespread storm to date 

occurred on 7-9 January 1994 (McKerchar et al 1997).  As the storm moved up the South Island there 

was a distance of 500km between the furthest affected catchments.  The maximum discharge occurred 

over 18 hours.  In the Hokitika River catchment a total of 817mm of rain fell over a period of three 

days.  The paper gives discharge hydrographs for eight rivers, namely the Taramakau, Rakaia, 

Hokitika, Whataroa, Makawhio, Haast, Arawhata and Spey.  The peaks were the highest recorded to 

that date for the Rakaia, Hokitika, Makawhio and Arawhata rivers, and the second highest for the Haast 

River.  

 

The damage was considerable, particularly in the south, with the Haast Highway being closed for 

3 weeks due principally to bridge and road damage at the head of Lake Wanaka and in the Makarora 

Valley.  Most of the bridge damage was due to debris flows.  The bridge over Waterfall Creek was 

destroyed, with its span washed into the lake.  This was the third bridge at the site, with the previous 

two also destroyed by debris flows though in less widespread storms (McSaveney 1995).  The bridge 

was eventually replaced by a hardened culvert in the hope that the next debris flow would simply pass 

over it with no lasting damage.  However, at the time of writing (April 2017) there has been no further 

debris flow event. 
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Figure 3.3:  Runoffs for Four West Coast Rivers, January 1994 

 

Figure 3.3 gives runoff figures for the 1994 storm.  Two features are significant.  First, it can be seen 

that the time of the peak runoff changes from 9th January for the Arawata to 10th January for the 

Taramakau as the storm sweeps north.  Secondly, the runoff occurs over 2-3 days, peaking at about 2/3 

or 3/4 of the total time.  That is, there is a considerable time of heavy rain before the exceptionally 

heavy rain at the peak.  (We are assuming that runoff roughly reflects precipitation).  Thus the heaviest 

rain occurs when the ground is already saturated and streams and rivers are running high.  This is a 

recipe for debris flows to occur.  The pattern by which the peak occurs two-thirds the way through the 

storm is apparently typical.  Figure 3.4 shows the weather forecast given in The Press, 10 January 

1994. 

 



Storm Scenario 

Supplement 3 

Final 8 August 2017 

 

Figure 3.4:  Weather forecast, The Press, 10 January 1994 

 

Damage from the storm is summarised as follows (WCRC 2002): 

Date: 9-10 January 1994 

Cause: Rain (Hokitika – 210mm over weekend/Hokitika Gorge – 523mm on Saturday & 340mm on 

Sunday). 

Effects: Numerous slips throughout region.  Slip covered rail line at Arahura.  Slip blocked SH 73 at 

Reid Falls in the Otira Gorge.  SH 6 closed by slips at Brewery Hill and Fourteen Mile, between Fox 

Glacier and Haast.  SH 6 between Haast and Wanaka closed for three weeks due to slips (and flood 

damage).  Many slips on roads around Lake Brunner, Taramakau Settlement, and Mitchell’s.  In 

Greymouth a slip on Power Road in Greymouth came down between two houses, and a slip on Eassons 

Hill closed Alexander Street.  Minor slips occurred around Cobden Hill (SH 6) and at the Greymouth 

side of the Cobden Bridge at Auto Diesels (SH 6-7 intersection). 

Source: Greymouth Evening Star 9-10-11/1/94. 

 

A summary of flood damage: 

Date: 8-12 January 1994. 

Flood Damage: Considerable damage around the region after several days of stormy weather.  Four 

houses in Stafford, Awatuna, Arahura and Chesterfield were inundated after torrential rain.  Extensive 

damage occurred to roads in the region due to flooding, washouts and slips.  Streets in Hokitika were 

closed as deep surface flooding affected the town – streets were pumped for 14hrs.  Washout occurred 

on Gillans Road and the Stafford Road was severely scoured.  SH 6 between Greymouth and Hokitika 

was open but marginal due to the Arahura River flooding the road near the Greyhound Tavern.  North 

of Ross, SH 6 was closed for 3hrs as the Totara River overflowed, and between Haast and Wanaka 

5 bridges were washed out, closing the road for 3 weeks:  The Little Hononhu bridge approaches were 

washed out.  Flooding closed the Rotomanu-Bell Hill road.  Range Creek flooded parts of Cobden and 

in Greymouth, the floodgate was used at Anzac Park.  The repair bill for West Coast highways was put 
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at $500,000, and $75,000 for Grey District roads.  The Waiho River shifted from the north to the south 

side of the channel, causing extensive erosion.  The Dillmanstown power station was knocked out of 

action by a combination of rain, wind and a lightning strike, leaving Hokitika and South Westland 

without power for 48hrs. 

Slip Damage: See Appendix 3. 

Wind Damage: Damage to Dillmanstown Power Station. 

Lightning Damage: Damage to Dillmanstown Power Station. 

Rainfall: Hokitika 210mm, Hokitika Gorge 863mm over weekend (523mm on Saturday, 340mm on 

Sunday). 

Source: GES 10/01/94, 11/01/94, 12/01/94. 

 

The 1994 storm was widespread.  Considering its size the damage could have been worse, though it 

was bad enough and the Haast Highway was closed for three weeks.  There have been many other 

storms.  What might be the worst?  Tomlinson and Thompson (1992) suggest that the probable 

maximum 24-hour precipitation on the South Island would be that shown in Figure 3.5.  Generally, the 

maximum daily precipitation in any storm would be about 70% of the total – that is, most rain falls on 

one day.  Somewhat arbitrarily we could take Figure 3.5 as describing the total precipitation in a very 

bad – say, 500-year – storm.  The question of interest, though, is not so much the size of the storm 

itself, but what damage would probably be caused to infrastructure and lifelines. 

 

One further issue needs to be borne in mind: global warming effects are predicted to increase the 

frequency and magnitude of intense rainfall.  There seems to be an increase in the frequency of extra-

tropical cyclones coming southwards and impacting on New Zealand.  The year 2017 has seen two: 

Cyclones Debbie and Cook.  The first caused serious flooding in the North Island including the 

inundation of Edgcumbe.  The second might have been even worse had it not veered somewhat to the 

east of the country.  Had Cyclone Ita followed a course slightly to the west, it would have brought 

severe precipitation to the West Coast as well as the extreme winds that were actually experienced.  

Thus Figure 3.5 may in fact represent rather a 400-year than a 500-year event because of the increasing 

influence of ex-tropical cyclones.  However, this does not affect the main aim of the discussion, which 

is to produce a suitably severe event scenario for use in probing for system vulnerabilities.  As 

mentioned elsewhere, what would actually happen in an extreme natural event cannot be predicted.  

The unexpected must be expected – and it might be worse than anything experienced to date. 
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Figure 3.5:  Probable maximum 24-hour precipitation (Tomlinson and Thompson 1992) 

 

4 EXTREME STORM SCENARIO 

 

The assumed storm scenario is based on a very large storm, assumed to bring exceptionally heavy rain 

to all the West Coast.  Henderson (1999) confirms that rainfall events occur simultaneously throughout 

the mountains, with maximum rainfall in a zone up to 10km wide parallel to the Alpine Fault and 

extending (perhaps intermittently) for 400km along the northwest side of the mountains.  The 

magnitude of the rainfall appears to be related to the elevation of the main divide.  Henderson’s data 

encompasses the mountains for 400km from about Arthur’s Pass to south of Milford.  It is unlikely to 

apply north of Arthur’s Pass as the main divide is shielded in part by the Paparoa Range and other 

intermediate ranges.  However storms in the past have caused flooding from Karamea to South 

Westland and it is conceivable that a single event could impact on the entire 450km between Jackson 

Bay and Karamea.  
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Modelling of precipitation and runoff has not been attempted as this would be a significant exercise.  

Rather, it is assumed a very large rainfall would occur over the whole coast, as in Figure 3.5 above.  

The damage scenario is based on reported flooding and landslips on the West Coast over the last 

100 years, but whereas these have tended to occur in small areas only, the scenario collates the worst 

records for each locality and assumes they occur at the same time.  In addition, damage has been 

extrapolated somewhat, and in those areas with stopbanks, they are assumed to have been breached.  

The stopbanks are generally built for about 100 year return period floods, but in many of the more rural 

areas some may be to a lower standard.  It is therefore realistic for our purposes to assume that they are 

overtopped.  There is flood modelling for Karamea and Westport (Figures 4.1, 4.2), and 1988 flood 

levels for Greymouth (Figure 4.3), with modelled flood levels in the lower Hokitika River.  These 

floods have been taken as representative severe-event probes.  The areas flooded and depths of water 

will be different for larger floods, but they indicate the sort of flooding that might occur with larger 

than design events even with any additional mitigation works in place. 

 

The question remains as to whether the entire West Coast would be subject to flooding in excess of 

100-year return period in a single event.  The answer is probably not, as there must be some spatial 

variation in rainfall.  However, recall that the intention is that this scenario is to be used for the purpose 

of testing the infrastructure – for probing the system, as it were.  It is not a prediction, and is not 

designed for use directly in, say, a risk analysis.  Just as for the tsunami hazard, rather than running 

multiple scenarios, this single region-wide scenario provides a basis for the entire infrastructure to be 

tested at a local scale.  The regional implications are discussed later.  

 

Also included are some wind, lightning and sea erosion as there are numerous occasions in the past 

where this has been reported in conjunction with heavy rain as the storms come in from the Tasman 

Sea with high winds generating storm surge and large waves. 

 

Table 4.1 details the consequences that would result from the scenario. 



Storm Scenario 

Supplement 3 

Final 12 August 2017 

 

 

 

(a) Extent and depth of flooding on river to 5.5km from mouth 

 

 

(b)  Depth of flooding near the Karamea Township (detail of (a)) 

Figure 4.1:  Extent and depth of flooding at Karamea with 100 year flood in Karamea River 

From Smart & Bind (2010) Figures 7 & 7a 
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Figure 4.2:  Extent of flooding at Westport with 100-year event in Buller River (Gardner 2015, 

Figure A-2).  Note that most of the urban area of Westport is flooded, although the bulk of the area 

would have a water depth less than about 0.5m.  There are more limited areas with water depths to 

about 1m and a small area at the south end of the town near the Buller Bridge where depths will exceed 

2m. 
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Figure 4.3:  Extent of flooding in Greymouth with 1988 flood  (WCRC).  Breaching of the floodwall 

is assumed to result in a similar extent of flooding. 
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Table 4.1:  Extreme Storm Scenario: Impacts (WCRC 2002) 

1 Karamea A 1 in 100 year return period flood on the Karamea River, with stopbanks 

overtopped and breached upstream of the bridge – refer to the Karamea 

flooding map.  Water would be over 1m deep across Oparara Rd and 

Waverley St.  The township is flooded with only some of the buildings 

around the school midway along Waverley Street unaffected.  Some 

buildings on Bridge St have been washed off their foundations.  All access 

is cut and parts of Bridge Street and Waverly street are damaged by scour.  

Three properties are flooded on the south bank at Arapito.   

Severe flooding occurs at Little Wanganui, with the bridge approach and 

one pier washed out.  There is a large rockfall from the cliff above the 

settlement. 

All roads are affected both by washouts at 20% of bridges and culverts, 

and also by slips.  The road from Seddonville is closed by large slips and 

flooding. 

2 Seddonville – 

Mohikinui 

Seddonville has 12 houses evacuated and flooded, and SH 67 is flooded 

west of Seddonville.  There is 0.5m of silt through a house at Nikau and 

across the road. 

3 Granity – Hector A debris flow at Deans Stream north of Hector buries road bridge by 6m.  

There is a flash flood in Hector from a slip with water through 8 houses; 

debris blocks a culvert with flooding of a further 20.  Waves are eroding 

the beach and several houses are flooded by up to 1m of seawater.  Houses 

in Torea St. are flooded.  Floodwaters scour the rail line and push debris 

across SH 67.   

4 Westport Stopbanks are overtopped and the town is flooded from a large flood in the 

Buller River.  Refer to Westport flood map.   

5 Inangahua SH 6 in the Buller Gorge is under 2m of water in places, and at Inangahua 

under 1.5m of water. 

6 Reefton A slip has blocked the portal to the rail tunnel at the saddle. 

 Springs Junction There is a slip on to SH 7 near the top of the Lewis Pass, 2000 tonnes of 

slip debris on the road at Roidens Ck and a washout near Rahu Saddle. 

7 Grey Valley Two bridge approaches are washed out the Ikamatua – Ataru Rd. 

There is a major slip at Kaimata across the railway and a washout at 

Aratika. 

There is mudslide into a house at Blackball. 

8  Rapahoe – 

Charleston 

There are slips across SH 6 at Costellos Hill south of Charleston and at 

Meybille Bay.  SH 6 is scoured out at Baker’s Creek, Barrytown, and there 

is a slip across the road.  There are several slips at 17 Mile and 10 Mile, 

and sea erosion threatens houses at Rapahoe.  

9 Moana – 

Inchbonnie 

The Crooked River and Browns bridge’s approaches are washed out. The 

road is closed from flooding.  A landslide has dammed a creek at Poerua – 

the dam burst has eroded the rail bridge approaches (6m wide and 3m deep 

in 10 minutes).  The rail line has washed out near Rotomanu.  A landslide 
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blocks the outlet to Lake Poerua, which floods across farmland.  The 

Taramakau River has eroded over 100m of bank and threatens Moana 

Road; emergency works are needed.  Power has been cut by Crooked 

River washing out a pole.  Two houses are damaged by slips at Mitchells. 

10 Runanga, Dobson, 

Stillwater 

20m of railway embankment are damaged at Dobson from an overflowing 

culvert.  There is 1m of water over SH 6 at Coal Creek and at the 

Stillwater underpass.  A lightning strike burns down a factory at Coal 

Creek; several houses are evacuated and flooded.  Three houses are 

inundated with water and mud seepage.  

11 Greymouth The floodwall has been overtopped and breached.  Refer to Greymouth 

flood map, Figure 4.3. 

There are several landslides.  A slip from under a house in Freyberg Tce 

damaged a house below in Rochfort St.  There is a slip in Lydia St.  Wind 

damage in Blaketown has felled trees and cut power.   

12 Paroa - Camerons There is flooding in Paroa School and a motel.  The Armco culvert on 

Welshmans Rd. is washed out.  In Karoro a flash flood has damaged SH 6 

and washed out the rail bridge. 

13 Taramakau  Griffiths Creek flows down the road for 200m, scouring the pavement. 

Dillmanstown power station is affected by lightning strike and rain.  The 

bridge approaches to Taramakau Settlement are washed out. 

14 Jacksons  - Otira Rocky Creek flood and debris flow buries the SH 73 and rail bridges.  A 

debris flow at Nellies Creek covers 40m of road and 60m of rail and buries 

the culvert and bridge. The road is also closed by a debris flow opposite 

the Deception River, by debris from Kellys Creek and by the flooding of 

Lake Misery at the top of the pass. 

15 Arahura Valley There is flooding over SH 6 near the tavern.  There is river bank erosion.  

Four houses in Awatuna and Stafford are flooded.  The road to Turiwhati 

is closed by slips and washouts. 

16 Hokitika 100 people are evacuated from Arthurston – Woodstock and 20 houses are 

flooded.  There is severe surface flooding in Hokitika as pumps are unable 

to cope.  

The Hokitika CBD is flooded to RL4m, although the stopbank holds. 

17 Kokatahi The Kokatahi – Kowhitirangi Road is flooded, with many slips in the Lake 

Kaniere area. 

18 Ross SH 6 is cut by a 25m gap scoured out at Totara River. 

19 Waitaha The bridge approach is scoured at Kakapotahi, and sections of road on the 

south bank are washed out. 

20 Harihari The north abutment of the Wanganui River bridge is washed out. 

21 Whataroa There is heavy flooding at Havelock Creek and across the entire district.  

Lake Wahapo floods SH 6 by up to 0.5m.  A house at the north end of 

town is flooded. 

22 Okarito A pole is washed out and power is cut. 

23 Franz Josef 100 people have been evacuated from the south side as the Waiho River 
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overtopped the stopbank. A pole has been washed out and power cut. 

24 Fox Glacier There are slips between Fox and Franz, and power poles are destroyed. 

25 Haast Highway A suspension bridge is severely damaged by wind. 

26 Paringa SH 6 is flooded at Bullock’s Creek, Havelock Creek, Pivot Creek (bridge 

buried by 2m) and Wilsons Ck., Jacobs River and Mahitahi River.  A 

storm one week later buried Havelock Creek bridge under several metres 

of gravel.  Flooding from the sea and erosion threatens SH 6 at Bruce Bay. 

27 Haast – Jackson 

Bay 

There is a large slip between Grave and Breccia Creeks on SH 6, slips on 

Jackson Bay Road and extensive flooding.  
 

The scenario above starts with the flood event itself and describes conditions at the flood peak, not at 

the start of the recovery phase.  However, this study is focused not on the initial response, but on the 

longer term recovery.  For the earthquake scenario, the manifestation of damage at the time of the event 

is essentially permanent, and the consideration of recovery is not sensitive to the length of the initial 

response phase.  For flooding the situation is different in that some of the “damage” due to flood waters 

is temporary.  At one week out from the event itself most of the flood water would have gone except 

for low lying rural land, and past experience has been that slips would have been cleared and 

infrastructure made operational again within 1 to 3 days.  For the extreme event envisaged, the spatial 

extent of the damage would be much greater, and thus it could be expected that the recovery would be 

much longer, given the greater scale of physical damage and resource demand.  There have been times 

when slips and washouts have impacted severely on roads.  In 1957 SH 73 in the Otira Gorge was 

closed for 5 months (this storm also brought down a large debris flow on the opposite side but just 

upstream of Otira Village, which deflected the Otira River and resulted in much of the village being 

flooded).  In 1994, damage to SH 7 closed the highway east of Haast for 3 weeks. 

 

A possible time frame for recovery following an extreme storm is suggested below.  Time is measured 

from the end of the major rainfall.  The scenario constitutes a major disaster for the West Coast Region 

and a state of emergency would have been declared with many people evacuated from homes 

throughout the region.  We are not concerned with the immediate response but with recovery and we it 

has been assumed that this phase really only starts 3 days after the storm (as noted above, for most 

historic storms, the recovery is largely complete by this time). 

 

Table 4.2:  Extreme Storm Scenario: Recovery 

3 days SH 6 is open from Nelson to Westport and from Rapahoe to Ross but remains closed 

elsewhere.  SH 69 & 7 from Inangahua to Greymouth is open, but the Rahu Saddle and 

Lewis Pass are closed.  SH 73 is closed east of Turiwhati.  Most local roads in the flatter 

areas are open but in hillier areas remain closed.  The road north of Westport is open 

only as far as Hector.  Greymouth airport has been reopened but all runway lights are 

non-functional.  All services on the railway remain cancelled. 

Smaller water supplies throughout the region are not operating due to intake damage and 

high turbidity.  Greymouth and Hokitika water is on but boil-water notices are in place.  
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The Westport water supply remains inoperable due to headwork damage. 

Wastewater systems in both Westport and Greymouth are affected by the flooding and 

while the pipe systems are working, overflows are occurring into surface water.  

The overtopping and breaching of the Greymouth floodwall has resulted in the town 

being flooded to a similar extent as in 1988.  An area of extraordinary damage has 

occurred in Mawhera Quay and around the end of Tainui Street where the flood wave 

from the breach severely damaged 15 buildings, destroyed three and pushed a further 

four out into the street.  An area 70m by 50m was scoured to a depth of 2m; it later 

refilled with sediment and debris as the flood subsided. 

Cell phone coverage has been restored to most of the region.  The fibre optic cable over 

Arthur’s Pass has been cut by abutment scour at a currently inaccessible bridge.  Local 

scour in Westport and Greymouth has damaged cables in some places and the Spark cell 

tower off Mawhera Quay remains out of action as the tower toppled due to scour when 

the floodwall breached.  The 2 Degrees cabinet in Arney St is not working due to 

inundation damage.  Cabinets and tower in Westport were at the edge of the flooded 

zone and are undamaged.  

Power has been restored to most of the region, but there remain local areas without 

power due to line damage from high winds and lightning strike. 

1 week SH 7 & 65 are both open.  SH 73 has been opened only to Jacksons.  The loss of the 

bridge at the Wanganui River stops road access south of this point, and the Haast Pass 

remains closed.  Suspension bridge damage has closed the road south of Fox.  SH 6 

remains closed between Rapahoe and Charleston.  The Karamea Highway remains 

closed north of Mokihinui and the only access is by small aircraft to the Karamea 

airstrip. 

About 50% of local water supplies are now functioning but boil-water notices are still in 

place. 

2 weeks SH 73 remains closed between Jacksons and Arthur’s Pass, as is the railway.  The 

Karamea Highway remains closed due to slips and bridge damage.  SH 6 has been 

reopened from Rapahoe to Punakaiki, but is reduced to one lane in places.  Bailey bridge 

spans have been placed on to the damaged Wanganui River Bridge and road access has 

been re-established to Franz Josef.  SH 6 remains blocked and closed between there and 

Makarora.  The road between Rotomanu and Jacksons is reopened to 4-wheel drive 

vehicles only. 

1 month SH 6 is reopened between Punakaiki and Charleston, and between Makarora and Haast.  

It remains closed between Franz Josef and Haast because of bridge damage and 

landslips.  SH 73 has reopened between Jacksons and Otira but repairs in the Otira Gorge 

are still to be completed.  The railway is functioning again.  The road to Karamea has 

reopened with a temporary bridge at Little Wanganui. 

2 months With the re-opening of SH 6 between Franz Josef and Haast, the main highway network 

is now fully open, but with some lengths of single lane and bridge repair still to be done.  

Repair work will not be complete for another 12 months.  Some minor roads remain 

closed and many require repairs to washouts and bridges. 
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