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The project at a glance — quick reminder

RESILIENCE
KEEPING OUR

ROADS OPEN

Resilience is about preserving
and quickly restoring access
to the network in the face

of unplanned events.
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Increasing
robustness
and improving
alternate
routes

KEY ASPECTS

Decreasing
the recovery
time

WHAT THE TRANSPORT AGENCY
ALREADY HAS UNDERWAY?

» Resilience emergency response plans

» Greater resilience and better
alternate routes being built

» Improved scour protection and
erosion control

» Well advanced seismic strengthening

» Ongoing maintenance activities,
reducing blackspots

» Avalanche control and
rock fall management

WHAT IS THE RESILIENCE
PROJECT DOING?

The Resilience Project has a number of work-
streams that aim to deliver these outputs:

»

Up to date, field-tested, business continuity
plans and emergency response plans

Evidence-based tools and processes
to assess resilience risk and strategic
responses

An expanded programme of targeted
improvements and maintenance activities

Online, interactive detour maps.

Closer links with key partners (Local
Government NZ, New Zealand Lifelines)




Resilience HIP Web Page

q ;léé#g\[’om What are you looking for?

ds and rail > Highways Information Portal > Technical disciplines

Resilience - getting through

When there is a disruptive event on our roads people still need to get to where they are going. Resilience is about

preserving and restoring access to the roading network despite unexpected disruptive events.

It is about making sure our roads can absorb and withstand disruptive events, that there are planned alternative
routes when roads are closed and that they are reopened as soon as possible.

In practical terms, this means our state highway network can perform effectively in a crisis, adapt to changing
conditions (including climate change) and recover quickly from disturbances.

We have created a number of tools, plans and resources to help achieve this.

For further information contact resi

nce-infrastructureplanning@nzto.govt.nz.

Business continuity plans > Emergency response plans >
This work stream focuses on ensuring our response teams are
well prepared for events that can disrupt the network.
the Transport Agency can operate
and after, any event that disrupts our
Resilience planning tools > Resources and information >

and links to & range of othe nd

generally. A great source of

ground context and further information

*  Resilience response

framework

Frequently asked questions >

Commonly asked que

tions relsting to resilience.

http://nzta.govt.nz/roads-and-rail/highways-information-portal/technical-disciplines/resilience/
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When there is a disruptive event on our roads people still need to get to where they are going. Resilience is about

preserving and restoring access to the roading network despite unexpected disruptive events.

It is about making sure our roads can absorb and withstand disruptive events, that there are planned alternative

routes when roads are closed and that they are reopened as soon as possible.

In practical terms, this means our state highway network can perform effectively in a crisis, adapt to changing
conditions (including climate change) and recover quickly from disturbances.

We have created a number of tools, plans and resources to help achieve this.

For further information contact re

e-infrastructureplanning@nzto.govt.nz.

Business continuity plans > Emergency response plans >
Asmuch asw n try to avoid disrup! This wadest Sockaie = atha 7
emergencies, we can't al s well p
instances we need to ensure the Transport Agency can operate
eff during, and after, any event that disrupts our
business activities. -
L
Resilience planning tools > Resj RS .
Agcess to buidings”
As we learn more about the resilience of the road network to
the range of possible u d disruptions and Access tom?
unexpected disruptions, we better understand where we need m—
to invest - both to increase its resilience and to provide better Sufficent staff?
indicators and predictors of potential disruption.
We spply & resilience evaluation lens to the busi . R Safe staff?
process used for our investment and management! ’ N - -
making o] Roading network svailabile’
e
Frequently asked questions - Al
Commonly asked questions relating to resilience.
Access to buildings?
Access toIT ?
Safe staff?
Roading network available?

MAJOR EARTHQUAKE

SLIP ON HIGHWAY

Access to builsings® )
Access to T ? )
| setficent statrr )
Safe staff? N0
Roading network availsble? MO
i i N |

In our offices:

Sesmess Feaction Plaa
On our network:
Traffic Operations Ceatre(s), NOC

soppliers and emergency Services Wi
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Resilience - getting through

When there is a disruptive event on our roads people still need to get to where they are going. Resilience is about
preserving and restoring access to the roading network despite unexpected disruptive events.

It is about making sure our roads can absorb and withstand disruptive events, that there are planned alternative
routes when roads are closed and that they are reopened as soon as possible.

In practical terms, this means our state highway network can perform effectively in a crisis, adapt to changing
conditions (including climate change) and recover quickly from disturbances.

We have created a number of tools, plans and resources to help achieve this.
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What are you looking for?

Home » Roads and rail » Highways Information Portal » Technical disciplines

Resilience - getting through

When there is a disruptive event on our roads people still need to get to where they are going. Resilience is about
nts.

preserving and restoring access to the roading network despite unexpected disruptive

It is about making sure our roads can absorb and withstand disruptive events, that there are planned alternative
routes when roads are closed and that they are reopened as soon as possible.

In practical terms, this means our state highway network can perform effectively in a crisis, adapt to changing
conditions (including climate change) and recover quickly from disturbances.

We have created a number of tools, plans and resources to help achieve this.

ce-infrastructureplanning@nzto.govt.nz.

For further information contact re

Business continuity plans > Emergency response plans >

d to ensure the Transport Agency can operate
nd sfter, any event that disrupts our

Resilience Tools for Business Cases

wee learn more sbout the resilience of the road network to
of possibl d disruptions and
ed disruptions, we better understand w

both to incresse its resilience and to provide better

nd predict: f potential di tion.
We apply a r luation lens to the business case Azzeccment mw N w
Reconfirm the

process used for our investment and managemen '

e ™ ic Fit —
= Strategic problem Responses

Frequently asked questions >

Commonly asked questions relsting to resilience. Hazard ONRC Regional > .
exposure Cassification hazard scan T impact Sogal impact
cam tools methosology ey Azzessment
| | 1 tool tool
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MERIT

Road Outage
Scenario
I

Road network x Level of Service x time
(BAU & hazard event scenarios)

Distance and time to travel between zones
(BAU & hazard event scenarios)

¥
[ Direct Impact Analyser }

Measuring the Economics of S —
Resilient Infrastructure Tool
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Nationwide Transport Model

Create model

Instructions

[l zoom to area of interest
Choose model type
Choose area of network outage, Create Barrier

When satisfied that you have correctly specified your
scenario, click on Submit button

Email | Stuart. Woods@nzta.govt.nz

Models
@® Census Area Units Model (1865*1865 OD matrix)

Warning! This model may involve very long run times

O Territorial Authorities Model (6666 OD matrix)

Create Barrier Clear Barrier
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Social Impact Assessment

About Map Legend
)
|« High — O I =
|-r Medium o |
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Resilience Response Framework

Accept (monitor) Preparedness

Reduce (maintain)

Reduce (improve) Prevent/Remove/Avoid

Identify risks
o Resilience rek identfication took
Assess & quantify risk

Rk management

Risk register, and Rk management plan

Risk = fikefihood xconsaquance o

Business as usual ‘\
Monitoring |
. Monitoring plan S ‘
Preparedness

TRANSPORT RES“
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Existing business as usua!

Introduction

) . |
Business continuity plan

Response plan

Utility network engagement

prevant/Remove/Avold
. |
Communication plan

aaduce (mprove)

Reduce (maintain)

Praparedness
Active manitaring or sutomatic closing . |
mechanisms \ .
Operating procedures |

Accept (meonitor)

Devebp/update monitoring procedures

Maintenance improvements

Pezponze Famework

L4 Maintenance strategy

Minor improvements
Enhanced network resilience \
Capital investment

4 Protect the asset from damage

R ° k . Improve the asset itself \
l S L4 Improve alternative route
.

Devebp new alternative route

Likefihood or consecuence Cast of impementation

Control
E

q’ TRANSPORT

NZTRANSPORT
AGENCY

WAKA KOTAHI




Case Studies

Resilience hazard maps

State highway resilience
Lessons learnt from Kaikoura

Detour routes tool
when your regular route isn’t available

July 2017

Low frequency hazards
The resilience hazard maps provide

an assessment of key low frequency,

high impact natural hazards (such

The NZ Transport Agency has been working to understand and enhance the
resilience of its state highway network to natural hazards.

Jaly 2017

Wi unplarned dirugtions M our networks  Detouns map.
people still need to be able to finish their
journeys as safely and as quickdy as possible.

Tracsitionally when a state bighwary mas dosed

As part of this work, the Transport Agency
as earthquakes) that may impact

the availability of the network, and
includes an assessment of the extent
‘and duration of the outage. (See hitpx/

H national scan of the resiience of the state highway network
toa range of low frequency, high impact natural hazard
‘events. This was completed in December 2016. (see maps
at

nzta.maps.arcgis.com/home/gallery.

htmisc=organization&o=modified and
click on SH Resilience option.)

We have gathered information from a
number of sources to assess the likely * . B affected SH1 and other roads in the area.
resilience of our state highways to 2 @
variety of major events.

KAIKOURA EARTHQUAKE OPPORTUNITY
The 14 November 2016 Kaikbura earthquakes severely

. The Transport Agency took the opportunity to run a further

This is a useful resource for providing
evidence on the relative exposure of our
tworks to low frequency significant

natural hazards ike earthquakes and
volcanic activity. This will help inform
‘where we need to invest in the future.
In the state highway resiience maps
section, click along the Themes tab at
the top to see the different hazard type
assessment

Case Study

o Measuring the Economic Resilience of Infrastructure Tool (MERIT)
Availability State

The Availability State indicates whether
the road section would be fully available,
at various reduced levels or not at all.
This gives an indication of the degree of
access on a link after an event.

Outage State

The Outage State indicates the duration {
over which the road will be in the
Availability State above. This gives an +
indication of the duration of loss or 5
reduced access in links along the road -
network.

Disruption State

The Disruption State combines the

availability and outage states to produce

a single parameter indicating the level of

disruption caused by the hazard type at

‘each road section.

June 2017
SH4 CLOSURE - RAETIHI TO WHANGANUI

In June 2015 ficods i the lowes North - P
Island torced people in Whangarui from ast facts
TRANSPORT their homes and closed a number of State
AGENCY Highways arcund the lower North Island.  EVIENT - Juse 2015 majer floods in Vihangands and d
o Road closeres inchuded secticns areas trom their homes and significantly disrupted busiresses. SH4 from Raetity
0 SH4, SHA3 and SHA through the to Whangamt closed for about 3 month.
Manawaty Gorge.

IMPACT - After the fiest morth ks to commendity producticn in the regon was

arcund $17 milion. Total loss in Gross Domestic Product (GDP) over six months
estimated at $10.7 millon.

MERST was used to assess the economic
consequences of the closure in SHA from
Raethi to Whanganul

ECONOMIC IMPACT OF SH3 MANAWATU GORGE OUTAGE

The SH3 Manawstu
Gorge is an important
Tink thrcugh the lower
central North Istand
connecting Paimesston
North to Napier.

1n 2011 & large sl closed
the route for 183 days.

An altermative route was
avalable via the Pahistsa
Teack o Saddle Road.
which added up to 20
minutes to each josrney

Fast facts

EVENT - 201  harge skp closad the SH3 Manawatu Gorpe roste for 183 days.
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AMPACT - one year from the event the total koss in GDP was $6.3 milkon. The cost per dary was approsimately $34, 200

[.”TRANSPORT
A R

New Zealand Government

ra quakes
Jrere fairly
of roads

after an event
Kaikdura quakes.

And that while not every section of a high-risk road was
affected or closed after an event, this has little effect on the
availability of the route as a whole.

Another key observation was that earthquakes loosen

happened after the

pager maps and infoemation were hauled from
‘cupboands or foiders, and detours set up for
travelers to folow

What the Transport Agency saw was 3 need for
2 tool that could be uzad to establish a detour
s quickly a5 possile and could be used ot in

slopes,

and generate debris

due to slope failures. This leads to greater potential for
subsequent landslides and debris flows in future storm
events which would not have occurred pre-earthquake.

As a result, the pre-earthquakes resilience assessments do

e ek

A digital solution
The Transport Agency took the mosntain of
approved maps and informatica from around

not fully reflect th
where storms lead]
loosened ground.
debris flows from

Resilience insights for strategic and
programme business cases

Juty 2017

disruptive ratural eswironment or emerpency evert (eg
crashes), inchodng whether (hare = an aternatree avaiable
and road user information & peovided . Or ‘keeping roads
open (a5 much a5 possible) during an unplanned dszys
event 30 people and businesses can make the

Useful guides have been produced
for those developing strategic and
programme business cases with

resilience issues. nesd. Raslience is not sbout mesagts
They are in the Resibence - getting through section of the Jams.

Trarsport Agency's Highways Information Portal web: Strategic
GOODR»

can be used by anyone developing 3 strategic or programme
business case to incorporate resiience into their thinking

What is resilience

Wihen taking sbout resilence It i Important to dséine what
s meant by resibence, 23 it can mesn different things to
diterertt prople We define resdience as ‘the availability
and restoration of road function when there is an unglanned

SH1 has sections that are proe to closure from natural
events (extreme rainfall, 520 surge, earthquakes).

The remotensss and mountainous terrain of some sections
of the state highway is such that it is particularly vulnersbie
to closure from skps, snaw/sce and rosd crashes (eg lack
of alternative routes, topograghy. bricge pinch points, pooe
akgnment and narrow width, and skow response times to
move larger vehicles).

Lack of practical alternative routes when main route &5
unaalatie

Community severance -
other infrastructure metwo
communications and conny

Benefit statements must highlight value of acting
The guidance for developing any benelit statements suggests EXAMPLES OF BENEFIT
censidering the fellowing questions The fotowing are exampies from
+ Are the benefits of high value to the organisation

(hurthering

* Have the benefits that will result from faang the problem
been adequately defined?

* Will the performance measures (KPis) that have been
s trovde reascrabie eridence that the benefits
hae been delered?

« Is there 8 logical connection between the effect of the
problem and the benefits, and thei KPis?

* Reduced economic impact of road cloe

* Minimised economic impact of ciosures
low probabikty events.

* kmproved regional resilience ghves wider o

availabilty
TRANSPORT
AGENCY




Have We Covered What You Need?

\\- \\\ Contact:
! Sl'uart Woods

/ : WW. nzta govt nz/roads-
| é rail/ highways-
information- al /technical-

disciplines/ rés“ence-project
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