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BRI-2594

12 October 2022

Hon Michael Wood — Minister of Transport

REFINING OUR APPROACH TO MAINTENANCE, Cz;]/
RENEWALS, AND WIDER RESILIENCE ACTIVITIES @

Purpose C’}"

1. Expenditure on road maintenance and decisions regarding the level of maintenance investment

are a major consideration for the Government Policy Statement on land transport ( 2024.
This briefing provides broader context about the current issues and answers;et@ estions
about the reasons for increasing maintenance costs. \

across the state highway network. It covers critical challenges to thelresilience of the network; the
compounding impact of investment in maintenance activities no % g pace with demand; work
we have underway to address existing shortfalls; and our n s, including accelerating

adaptation planning. Q

2. This briefing provides an overview of the work we are doing to mair@%ial levels of service

Summary

3. The state highway network is experiencing an 'n% dented increase in travel demand,
especially from heavy vehicles, has grown ég and complexity, and is facing increasingly
severe weather events due to climate c%. t the same time, input costs for labour and
material have substantially increase@ industry capability and capacity are constrained.

4. Nominal investment in mainten
insufficient for the task. Wak
improve our approach to
strengthening our assetma

and renewals is increasing year on year but remains

i NZ Transport Agency has significant work underway to
temance, renewals, and wider resilience activities. We are
ement, planning and resilience programmes, developing more

rigorous investmen rios and proposals and have identified that increased investment in
capital works is to address resilience challenges. We are working with Te Manatd Waka
Ministry of Tr to explore innovative investment and financing solutions.

5. Weare t@&ng action in five principal areas:

° leting the review of Network Outcome Contracts (NOC)

% catching up on the backlog of preventative maintenance and renewal activities

\@ e funding and delivering significant recent emergency works

¢ refining current baseline levels of service; and

e accelerating adaptation planning.
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Background

6. The state highway network is New Zealand'’s largest value social asset* and is of critical
importance to the country’s social and economic outcomes. Approximately 90% of the state
highway network continues to meet minimum asset condition requirements and is performing as
expected. However, there is a growing ‘at risk’ component of the network of approximately 9% (L
that is near or below the level of what is considered acceptable. This is impacting the level of %
service experienced by road users through increased exposure to uneven road surfaces, q
potholes, and journey disruption, such as that caused by landslide events. When lifeline routes
are affected, significant detour routes can be required and, in some cases, no alternate is N
available.

7. ltis important to distinguish between different maintenance activities and understand th%of
maintenance in relation to wider resilience activities. Maintenance is a catch all ter at covers
renewal of surfaces, pavements and structures, and emergency works that can i e
reinstatement of sub-grade layers and structures, it also includes operation cff&i twork.
Resilience is about the transport system'’s ability to enable communities to nd the impacts
of unplanned disruptive events, perform effectively during disruptions, ond and recover.

Diagram 1: key terminology
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8. This year, we h@%ided a series of briefings in relation to maintenance and renewals on
|

State highw@ ocal roads — often through joint briefings with Te Manatl Waka. This has

included:

-@Jint briefings on the results and recommendations of a review of the efficiency and
ffectiveness of investment under the GPS State Highway Maintenance Activity Class

@ (0C220048, 17 February 2022); and an update on this work (0C220424, 29 July 2022)

@,:1 e an overview of investment in state highway and local road maintenance (MIN-3591, 1
@ September 2022)

\ e issues in relation to potholes and road maintenance funding (MINO-0435, 4 August
2022).

e State Highway Resilience Programme and Emergency Response (BRI-2445, 5 May
2022)

1 Current replacement value is $90 billion.
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More recently, at a meeting with you on 2 September 2022 as part of an update on GPS 2024, Te
Manatt Waka provided you with graphs showing trends in nominal (non-indexed) spend over 30
years (1996/7-2026/7) in the state highway and local road maintenance activity classes. You also
recently received a presentation from the Australian-based Hiway Group claiming it is possible to
renew New Zealand'’s state highway assets at half the current cost.

Drivers of increased costs

Increasing transport demand — especially from heavy vehicles

10.

11.

Over the past ten years New Zealand’s population has increased from 4.4 million in 2012 to 5
million in 2022. The state highway network carries 50% of New Zealand’s general vehicle traffi
and 72% of road freight. Total vehicle kilometres travelled (vkt) on state highways has i ed
in line with population growth by 16% from approximately 19.3 billion in 2009 to 23 bjllionin 2021.
The heavy vehicle vkt component of this figure grew by 28% over this period. The Qﬁonal 3.7
billion kilometres travelled has had a significant impact on the network and has It din
degraded surfaces and pavements.

The freight model from Te Manatid Waka shows that the upper North @gight task has grown
substantially and is expected to keep growing to a 45% increase f{ abase in 2018 to 2033.

Increasing size and complexity of our network assets $\

12.
13.

14.

15. T

e
S

As demand on the land transport system has increased; @ has the length and complexity of
the road network to enhance capacity and safety forlits growing usage. In the past ten years, the
state highway road length has expanded from 22, e kms to 24,297 lane kms. This
approximate 10% increase is equivalent to‘drit'sk entire length of State Highway 1 from

Northland to Southland. s\\

There have been increases in safet ucture to support the growing network. For example,
during 2018-21 there has been a 79 ase in road surface to maintain, a 70% increase in the
length of rumble strips, 25% mc@afety barriers, a 17% increase in the number of streetlights,

and a 9% increase in additi markings. All of these assets require on-going maintenance,
driving increased cost. \

The maintenance a
2021 to include
state highwa

lass was expanded in 2018 to include footpath maintenance and in
enewals. The growing size and complexity of the maintenance task for the
rk brings added challenges and increased costs.

Increasing e d severity of extreme weather events due to climate change

and frequency of climate-related events is challenging the level of service we can
in through our renewals programme and our ability to respond effectively to emergency
ather events. The severity and frequency of extreme weather events is increasing faster than
xpected.? This is putting already-stretched funding and resources for maintenance and renewals,
including emergency works, under additional pressure. The cost of state highway recovery works
has grown significantly and is estimated to be $300 million in this GPS period which is an
increase of 33% from the previous GPS period.

Q.

2 Winter 2022 was Aotearoa New Zealand’s warmest and wettest on record. In August 2022, rainfall records were broken in New
Plymouth, Palmerston North, Wellington, Blenheim, Wanaka, and Nelson. Appendix 1 provides further information about recent

weather events.
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16. Recent destructive storm events in Nelson/Marlborough, and in Northland, have highlighted the
scale of damage resulting from extreme weather events and the challenges in keeping essential
lifelines open for communities. These extreme events are happening at a pace and scale beyond
previous forecasts.

Increasing input costs of labour and materials ‘L

17. Maintenance costs from one three-year period to the next typically require a 15% increase in the
three-year total expenditure to sustain service levels. In 2021/22, the first year of the current q
National Land Transport Programme (NLTP), maintenance costs rose by approximately 12%. In
real terms, this has led to a 10% loss of purchasing power in the local road and state highw \
maintenance activity classes. t

Graph 1: actual and predicted cost of state highway maintenance for the period 20 lllz
2023/34 in nominal dollars

18. This h charts the historical and predicted cost of state highway maintenance. It shows the
c ct of a larger and more complex state highway network, increases in demand and input
in the cost driver index. The expanded scope of works is shown as bridge renewal costs
@ t sit on top of road maintenance and the increase in emergency works costs.

\ 9. Current predicted spend in both local roads and state highway maintenance activity classes is
@ sitting at or near the top of the range, and emergency works are consuming all available
headroom. Assuming input costs continue to escalate, accommodating the increased costs within

Q the current activity class ranges will likely mean a reduction in the maintenance activities that can
be delivered, with the risk of declining service levels and increasing asset degradation.
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Other factors affecting maintenance

Constraints on industry capability and capacity

20. A period of flat-line funding for road maintenance (2010/11-2016/17), while other construction

sector segments experienced growth, compounded by Covid-19 disruption has led to supplier (1/
disinvestment in plant such as bitumen sprayers, and loss of skilled crews, leading to loss of %
expertise and maintenance capacity in the sector. Staff are stretched and maintenance work is

losing its attractiveness, making it harder to retain adequate resources. q

21. Improved health and safety standards, particularly for traffic management requirements to pr t
those working and travelling on roads, have reduced maintenance productivity due to the ti
and resource required to safely manage traffic and workers. For example, a crew that u%@ fill
48 potholes per day on average will now fill 10 in a day, because of the time required,to
temporarily close and manage lanes safely. b
O

Impact of stretching the asset \

22. Ongoing under-investment in preventative measures is resulting in re cycles of damage
and repair.®* While we are managing the asset well overall within fupd onstraints, a lack of
preventative investment means that the cost of recovery from e &e weather events and other
disruptions is higher than it would otherwise be. For exampl&& icient funding for bridge
renewals is a contributing factor leading to premature f iln@ ing adverse weather events that
then requires more expensive emergency repairs. g\

23. Due to funding constraints, we are unable to fuh @elent preventative activities to reduce risk
from future events. Examples of such preven orks are repairing under-slips or reducing
permeability of pavements in areas prone ing. Similarly, maintenance funding cannot
stretch to include ‘associated works’ efficiently be delivered as part of maintenance and
renewal works, such as widening ro@ providing pedestrian and cycle paths, or crossing points,
or improving intersection configuratior*for safety. These types of 'associated works’ are usually
included in ‘low cost, low risk’ rammes funded through the improvement activity classes.
Associated and preventati s are often not affordable within current funding caps, with only
$40m being invested in state ftighway preventative works under the current NLTP.

24. Fewer roads ha rehabilitated since 2009 than before 2009. We need to replace 9% of
road surfaces e ear and rehabilitate 2% of the network, on average, to cost effectively
sustain access. also need to undertake preventative works such as drainage maintenance

and bankﬁ ity. Part fixes are sub optimal and we are experiencing repetitive failures over
comrhign corfidors, meaning lengthy repetitive closures on some corridors are becoming more
com @ as seen on State Highway 4 and the Mangamuka Gorge. Consequentially, our networks
a%s resilient to high intensity rain events.

(b%ase study: Bridges

\ 25. There has been a significant increase in the level of service required of the bridge asset over the
last 10 years in terms of the live load capacity for heavy vehicles. The maximum legal gross
Q vehicle mass was increased in 2018 to 46T. 50MAX has also been introduced which allows 50T
gross with 8.2T axles. Recently the allowable axle weights for buses and special vehicles have
increased to 12T under permit. Most state highways have had bridge strengthening completed to

8 SH6 and S1, which were substantially repaired only one year ago, have suffered similar damage again.
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accommodate high productivity motor vehicles (HPMV) up to 62T gross with 8.8T axles under
permit on restricted routes. Green freight vehicles are typically heavier than equivalent
combustion engine vehicles and will further increase stress on assets.

26. The number of bridges approaching end of life is more than 10 times the number for the last
decade meaning maintenance and renewal costs will be higher than previously. Of the 599
bridges that will reach their theoretical end-of-life over the next 10 years, 66 are scheduled for
replacement. While the life of the remaining bridges can be extended, this will mean increased
costs for maintenance and potentially reduced service levels. N

Investment is not keeping pace ’\,

Nominal investment in maintenance and renewals is increasing year on year but remains i icient
for the task

27. Investment in maintenance and renewals of state highways has increased erm billion in the
2018-21 NLTP period to $2.81 billion in the 2021-24 NLTP period. Investm al roads has
increased from $1.97 billion in 2018-21 to $2.34 billion in 2021-24. This i | mcrease in
investment in local roads and 28% increase in state highways. Howev aI terms, this
represents a decline in investment, as we are playing catch-up wit &at was unable to be
delivered in previous periods and it cannot fund the increasing | k required (at greater
cost due to inflation and other drivers) in the current perlod

Graph 2: real expenditure on state highway malntenan(\o
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28. The real level of expenditure on state highway maintenance has not increased since a high point
in 2009/10. Once the impact of inflation, traffic growth and increases in network length and
complexity are accounted for, the level of expenditure on maintenance is relatively flat.
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29. Reduction in the size of the state highway improvement activity class is also having an impact.
The state highway improvement activity class is not just focused on building new highways but is
also about strengthening our existing asset. Reducing state highway improvements places more
pressure on state highway maintenance. At current investment levels, we are not achieving
baseline levels of service and the level of service on our road assets is declining year on year. (1/

30. Over the past ten years, annual renewal expenditure across the total asset stock has been
approximately half the annual depreciation expense. In general, spending less on renewals q
compared to the rate of depreciation can indicate a potential ‘gap’ in investment that may increasx
the level of risk to the long-term ability of Waka Kotahi to maintain the condition of the state
highway network. Over the 2018-21 funding period there was a $1.08 billion gap between h \
much Waka Kotahi expensed on depreciation compared to how much was invested in r \md
the asset stock (excluding new builds). v

Overview of current maintenance and renewal activities Q

*
Investment in road maintenance, renewals and operations provides a baseline %of service across
multiple key outcomes for the transport system — access, resilience, safety

guidelines that are updated over time to reflect changes in dem echnologies, and external
drivers such as changing climate patterns. For this reason, t not just about renewing
assets ‘like for like’ — replacement bridges and culverts ar ilbto withstand modern climate
forecasts. In this way, we aim to ‘build back better’ as a\% ard component of our asset
renewals.

31. Our maintenance and renewals activities are delivered in line with S ign standards and

L 4
32. We routinely collect asset condition data arld &; expected deterioration of roads and the
impact of planned works across a range ios. Annual state highway road surveys are
undertaken that provide network condi i&% rts for pavement and surfacing. Regular
inspections of other asset classes i structures, drainage and signage are undertaken by
consultants and contractors along wi going Geographic Information Systems (GIS) network
hazard mapping.

33. We run continuous progr s of work to operate, maintain and renew roading assets, including
multimodal paths and Busways. These programmes are primarily contracted through Network
Operating Contract s).* Councils manage their own procurement of maintenance and
renewal works (% eption being Marlborough). These programmes are designed to ensure
that roading@i eliver essential levels of service for safety, access, and resilience.

o>

34. Our asse agement modelling is calibrated against about 120 pavement deterioration
cali sites across the local and state highway network, and against the impact of past
gfilance programmes compared to forecasts. State highway and urban data and modelling is
extensive than that for rural roads where there are smaller changes in demand year on
ar. These activities provide baseline data and modelling to inform provision of the levels of
@ service required to deliver wider outcomes such as urban development, emissions reduction
\ (through multi-modal options that reduce reliance on cars), social connectivity, and resilience to

climate change.
2 35. Because of the increasing frequency of extreme weather events, Waka Kotahi has put
considerable resource and focus into improving our emergency response over the past five years,

4We also have Structures Maintenance Contracts (SMC) and traditional maintenance contracts for the management of Intelligent
Transport Systems (ITS).
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and we are recognised for providing an outstanding response to emergency events. Under the
current NLTP, we have budgeted $480m for response and recovery works on state highways and
local roads.

Work underway to strengthen our approach to maintenance and renewals

Significant work is already underway to leverage ‘best value’ from our maintenance and renewals %1/
activities q
36. We have a comprehensive programme of work underway to strengthen our maintenance and N
operations activities, improve their efficiency and effectiveness, and ensure they are future fit.\

key component is the review of the current NOCs. It has been a decade since Waka Kotahig‘a
introduced the NOC contracts. These were introduced at a time when there was pressu r
maintenance spend, with the objective of our contractors taking a stronger asset management
lead in optimising the level of renewal works on an as needed basis within availabl€ furding.

*

37. These contracts had risk allocated to the contractors for preventative maint Qnd Waka
Kotahi for renewals. Consequently, contractors must manage the effects @egrading network
within their profit margins, under contracts that have lean margins (qu 4.5% as being the
most profitable). This approach to risk allocation is resulting in red vels of service and a
backlog of network renewal activity, much of which is currently nded. The objective of the
review is to better balance renewals and repair. To achieve '@(er balance, the contract
review is considering the commercial form of the contractg aintenance works are specified,
how quality is managed, and the related roles of the pak' planning works and managing
risks.

L 4
38. We continue to research improved practice‘s @Ey improvement opportunities; these
require additional investment to realise | ains. For example, we have trialled using
o
ad

epoxy modified road surfaces at twice entional treatment cost for four times the service
life and using structural pavements ' f un-bound gravel pavements for three to four times
v

the cost but two to four times the serviee’life, and 25-35% less traffic disruption from roadworks.
39. The Road Efficiency Grou 7a collaboration between Local Government New Zealand
(LGNZ) and Waka Kotahi; rking to lift asset management capability and efficiency across the

sector. This group hasﬁveloped and implemented the One Network Road Classification that has
been used to di r@ service levels and provide a basis for comparative analysis of costs and
impacts of road ai ance, and an asset management competency framework. Waka Kotahi
has configurﬂ\ use internally and by the sector as a foundational element of delivering asset
manageme set out in ISO 55000 the International Standard for Asset Management.

We are @thening our strategic approach to asset management

40 e developing a new State Highway Strategy, as part of our role as a road controlling
hority, to better manage the state highway asset to achieve Government outcomes. This asset
@management strategy covers all activities involved with operating, maintaining, and improving the

management decisions from policy advice, and asset lifecycle planning through to operating,
maintaining, and renewing the state highway.

\@ state highway network. The strategy will guide all input into state highway improvement and

41. We are also reviewing our asset management plans to provide for greater agility as technology
and conditions change, to move beyond a reactive approach bound by funding cycles. This
approach to asset management planning will help improve private sector visibility of and
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confidence in the forward maintenance programme. Increased confidence will set the foundation
for the contracting sector to re-build capability and capacity.

42. Waka Kotahi has developed a communications and engagement plan relating to the continued
presence of potholes on the roading network. This plan has been provided as Attachment 1.

Resilience Programme

Qv

43. Waka Kotahi has developed a Resilience Framework to prioritise, guide and coordinate our @

maintenance activity and strategic work programme to improve resilience. The Waka Kotahi

resilience effort is focused on four objectives: \

e Reduction of risk - proactive system management to minimise or avoid high ris?\
locations, and where unavoidable, designing to avoid catastrophic failures

e Readiness — identifying risk and preparing for unplanned events

e Response - responding safely and quickly to disruptions to minimise¢ and
economic impacts ’\'\

e Recovery — helping communities reconnect and build back be e@

44. In May 2020, the Waka Kotahi Board approved the National Resili rogramme Business
Case, which prioritises risks to the land transport system fro nd extreme natural hazards
(including climate change-related risks) and recommends mmystem responses. This
includes better integration of our maintenance and opesation and improvement activities across all
aspects of resilience (reduce, readiness, response,sﬁx .

environment to ensure we are realistic in our lgvelsrof service for the reliability of lifeline corridors.
We are using the SH1 Mangamuka Gor 6 Whangamoa recovery processes as case
studies to develop and test a more holi tem approach. A business case for additional
resilience focused capital funding is tly being developed.

45. We are shifting to undertaking full corridor asse'g@& that consider the changing operating

Increased investment in capital wor% needed to address resilience challenges

46. As part of supporting Te 0 Waka advice on GPS 2024, and as input to the Waka Kotahi
Investment Proposal, \%are developing a range of investment scenarios for our continuous
programmes. Thi includes developing a series of proposals to improve long-term value for
money from roa enance. A key finding in our scenario development work is that we will
need to spe in the short-term to save more in the long-term. We need to bring forward a
significar@ nt of capital expenditure to improve the underlying condition of the network if we

d the long-term cost of maintenance, particularly emergency works, in the future.

are tee
47. T@s ot about spending more overall but addressing strategic weaknesses in the network.
g so will deliver greater resilience to climate change impacts and more sustainable
aintenance expenditure in the future. For example, if we were to invest in building structural
pavements on all high traffic volume routes instead of rehabilitating with unbound granular

\Q pavements, this would significantly reduce the incidence of road defects and the frequency of

resurfacing requirements. Overall, this will reduce our maintenance expenditure. We are working
with Te Manatt Waka to explore this opportunity, including the potential for innovative financing
options to spread the cost.
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Strengthening planning and delivery to support resilience and climate change adaptation

48. Given the increasing frequency and severity of extreme weather events, we are planning for a
more climate-resilient land transport system. In close partnership with councils, communities,
iwi/Maori, and wider government agencies, we are refining our approach to reducing risk so that
we are right sizing our resilience activities and investment in the future. %.L

49. We are currently developing Tiro Rangi, the Waka Kotahi Climate Adaptation Plan, which will help
shape our response to the changing climate and describe the role we will play in supporting the q
Government's adaptation objectives for the land transport system. This is a key action under the N
Government’s National Adaptation Plan Urutau, ka taurikura: Kia to pakari a Aotearoa i nga

huringa ahuarangi released in August 2022. Arataki , our 30-year plan, is also providin sﬁgn
view of what is required to support a climate-resilient land transport system. gv

Hiway Group renewal proposal Q
50.

ar less pavement
ment projects than
they propose. Recycling pavements does have merit and is a tech§ e currently use, with

rehabilitation work is conducted in current renewal programmes and i

Hiway Group being one of our providers. A multi-year opportuni ists to use recycling among
other innovative approaches. The scale of how much benefi realised depends on the rate

at which availability of funding and sector capacity can up to address backlogs in poor
road condition and establish sustainable renewal pr% S.

*
Next steps

.\(\,
51. We are targeting action in five princ&to:

e complete the review of Net Outcome Contracts (NOCs) — ensuring our contracting
operating model is optimised for the future, ensuring we have the right capability,
capacity, and appr. lace to deliver effectively and efficiently in a changing

environment )&

e start catchin &on the backlog of preventative maintenance and renewal activities

e funda wer the significant emergency works resulting from recent extreme
weat nts and identify investment likely to be needed for future events
e T

i urrent baseline levels of service for maintenance and renewals activities (to
inf GPS 24 and short-term investment), and right-size ongoing levels of service as
E rt of our revised strategic approach to resilience and other system outcomes

%)

@"Next step actions in relation to each of these areas are as follows:

Q@ Area of focus Actions for Waka Kotahi

accelerate adaptation planning towards a climate-resilient land transport system.

Transition to a new future e Progressing from design into implementation of the new NOC
focused NOC operating operating model.
model
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Developing a procurement strategy to implement future
commercial changes.

Supporting a sustainable maintenance workforce into the future.

Adapting the current performance regime to ensure incentives
have a strong focus on network condition and value for money.

Implementing a more collaborative operating model with WideO

contracting sector and community involvement. C)

Encouraging greater industry innovation and use of techpglogy.

Catch up on the backlog of | e
preventative measures

A )
Review our level of preventative maintenance a@s al

activities to determine the appropriate levels tment and
timings required to bring the network bac tisfactory level
of condition as part of our Activity Man t Plan process for
NLTP 24/27.

Prepare a stocktake of defege\@&entaﬂve measures as part

of the NOC review.
Provide a cost esti te&i timeline for catching up deferred
works as part oj t@get-like process’ for building the next
GPS. \

&
Explore \mg maintenance as part of the Regional
ResijjiehgenBudget 2023 bid.

Emergency works: o

e Fund recent emergency,&ﬂand and Northland.

works activities

L.
e Re-calibrate fut
investment 6

O

port a ‘cost-pressures’ Budget bid for emergency works in
onse to recent severe weather events in the upper South

Model increased demand and investment needs for future
emergency works.

Consider the need to increase funding (e.g., via any Regional
Resilience Budget bid) for future emergency works.

Refi vest in ‘right- .

si%‘ seline levels of
8 e

Partner with Te Manati Waka to model the essential spend for
GPS 2024, by refining essential levels of service (for access,
safety, and resilience) to be delivered through maintenance and
renewals activities. This will include consideration of
opportunities to build back better to support climate adaptation
and mitigation objectives, while ensuring we are not trading off
baseline levels of service.

Consider investment needs arising from this work — including
through work on GPS 2024, Budget 2023 (a ‘Regional
Resilience’ bid) and Climate Emergency Response Fund
(CERF) 2023. This includes funding mechanisms to lift sector

capability in maintenance and capital works.
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Accelerate adaptation
planning for resilience

Use current recovery work in Nelson as a model to improve our
planning for, response to, and recovery from extreme weather
events.

Accelerate adaptation planning for the land transport system in
partnership with communities, councils, iwi/Maori, and lifeline
agencies, with a view to being better prepared for future extreme

weather events. This may involve some challenging discussions Nb

on potential changes to future levels of service — e.g., to down,
grade existing roads from sealed to gravel; or to abandon ()

existing routes where it is not sustainable to maintain th§:
Consider investment needs for accelerated adaptation planning
as part of any Regional Resilience bid under‘B 23 or
other bids under CERF 2023.

X

resilience in GPS 2024.

It is recommended that you:

1. Note the content of this briefing. . ()\

Consider system improvements as f;@@mpproach to
\

Qv

Brett Gliddon

Group Manage ansport Services

2 Hon Michael Wood, Minister of Transport

Date: 2021
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Appendix 1

Significant Highway Emergency Events 2020 - 2022 QQD
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Naorthland
Mar 20 — Dinpasght

.'.lui 20 Jumn & Jud 217 Ang 22- ; Waikato, Bay of Plenty & Coromandel
Jun 20 [ May 21§ Jul 22 - Floods & Slps

Gishnurme

Mar 24 Pl 29 T N ow 2%
Mar g Jul2? Fluts

New Plymouth

Taranaki { Whanganuw | Manawatu
Feh 22 - Floods and Shps

Nelson .r"-‘“»pyf‘m T

Feb & Aug 22 — Flooxds and Slhips
Manawatu - Ot 20 - Shp

il Porirua — Awsg 22 — Floods and *
West Coast
Jul 21 { Feb 22 - Floods and 1
Marlborough
Jul 21 / Fab, Jul & Aug 22 — Floods
and Shps

West Coast- Jul 22 -
Wind
Canterbury

Mav 21! Jul 22 - Floods and Wind

Chago
Feb 20 [ Jan 21 § Jul 22 — Ficoding and Shps
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