23"
CONGRES
MONDIAL

DE LA ROUTE
PARIS 2007

Risk Management for Roads in New Zealand

Roly Frost

Transit New Zealand

General Manager Network Operations

roly.frost@transit.govt.nz







Floods

- i

o f/ N 3 - - . .34
W) v V) : ¥ — R

. AL e
LA | —
TAVLVY

23e Congres mondial de la Route -



Snow and lce
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Avalanche
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Earthqguake
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Govt Transport Sector

MINISTER OF
TRANSPORT
MINISTRY OF
TRANSPORT
NEW ZEALAND
Policy advice, contract POLICE
management, air services
agreen?ents, legislation and DeIiver_y of traff_ic safety and
Vote Transport administration economic compliance outputs
I I I I
CIVIL MARITIME TRANSPORT LAND TRANSIT NEW
AVIATION SAFETY ACCIDENT TRANSPORT ZEALAND

AUTHORITY AUTHORITY INVESTIGATION NEW

COMMISSION ZEALAND
Safety rules, Safety rules, Inde Land transport rules, State Highway
. . . . pendent ; )
licensing, standards licensing, standards investigation of licensing standards management
enforcement and enforcement and transport enforcement, land
aviation security marine environment accidents transport funding
service protection
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What i1s Transit NZ?

STATE HIGHWAY NETWORK

NZ State Highway (SH) Network h\"k T
11,000 kms of road ‘%&k%
* Link to 82,000 kms local roads T
* Access for/to other networks ==
* 50% of road travel via SH p X4
* 3,600 bridges ‘«- 7

* 515 billion asset value

Invercargill
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Performance Agreement /

Stat?ent of Intent Performance Agreement /
Statemgpt of Intent

FUNDING

Manage resource allocation,
National Land Transport

Programme [NLTP) Agreement
and policy issues.

SAFETY

Safety Planning - Safety rules,
guidelines and safety
statistics

Outcome: affordalile, integrated, safe,
responsive and susthinable land transport
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Vision/Objective

OUR VISION
“A transport system that builds a better New

Zealand”

27

STATUTORY OBJECTIVE

ly

o,

“To operate the state highway system in a way that
contributes to an integrated, safe, responsive, and
sustainable land transport system™
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Integration

) . T I ]
» Ensure state highway corridors make the optimum contribution to an
integrated multi-modal land transport system
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Economic Development

» Improve the contribution of state highways to economic development
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Access & Mobility

. Hornby NS
E“:T[maru s /

.. ,. lnlmill!l,ll 1!.1 2
. [mrromy J!ll!'!f!llﬂl- .

» State highways will enable improved and more reliable access and
mobility for people and freight
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» Improve the contribution of state highways to the environmental and social well-being
of New Zealand, including energy efficiency and public health
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Culture & Heritage
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Strategy

Transit New Zealand

Vision | A transport system that builds a better New Zealand

| I E— ! — [
| — 5. Improvethe contribution of SHs
4. Improvethe contribution of > to the environmental & ocial

I
1. Ensure state highways (SH) 3 @el g 1 inGoved
an i SHs to economic development well-beingof NZ, including

make the optimum contribution 2. Provide safe SHs for all

to an integrated multi-modal  [™__users and affected communities o .
lity f I freight s .

mobility for people andfreig energy efficiency and public health

Where are we heading?

land transport system

; ; 7 A. Directiol . rt Nefwork Planning
Whatis required of us? The Minister requiref the Board to operate the SH The Board require§ the Chief Executive (CE) to C. Operafion of thy Network
network so asto cofftribute to ay integrated, safe, sit’s plank for the SH network The CE requires lanagemen\t to deliver quality
responsive & sustfiinable land frangport system ist safety & personal products and servicgs on time vwAthout compromising
while exhibifing a sense of social and , protect & promote community wellijeing
environynental responsbility tal sustainability

o |

o

What do we deliver? The Board delivers[assur amesso thelMinister that the . ) . Nt )
views. needs & oo tributh op lnion leaders and The CE deliverstg the an uhambiguous, _clear ) Transit Mangdgemer cien Iy_ deliversan
other stakeholders Have b ken ihto account & are and stable SH fetwor plantha can be readily integrated, safe, regponsi susfainable SH network
consi T & flly implemented anagement o tran$pdrf user

How do we manage?
Collaﬁte Pldn for thakong t4rm 4
CM 1. Manage cpnt ractgas sup Iiers> @
— : BM 1. o
AM 1. Engage opini ‘n leacg?®: ot hpr stakeholders Bl for g
AYE macro 2
AM 2. Form DAvelo AM 4. integration =
a Board and oki ior?in Create _ E
Mgmt. view spt 2 g momentum BM 2. Set CM 2. Build el
ay =
LOS, &
standards =t
| AM 5. Market Transit gyocesses/ > and specs. 1%
=
. @)
|\ / CM 5. Manage propéues/ >
I
< AM 6. Performance monitoring, risk reporting, advice, counsel and communication

What do we need?

O

]

Enhance the people and M

bility of Transit and its suppliersto support the aimsofthe New Zealand

SUPPORT

Transport Strategy and the, ort Management Act
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Maintain
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Operate
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Improve
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Plan and Protect
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= PIARC G2 Committee Definitions

- Hazard — Likelihood of occurrence of a (natural) event in
terms of maximum intensity

- Vulnerability — Weakness or fragility of roads and
bridges against a (nhatural) event

- Risk — Quantitative expression of uncertainties and
harmful consequences associated with a hazard

- Risk Management — Managing uncertainties and harmful
consequences associated with a hazard.
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Risk Management Standards

AS/NZS 4360:2004

Australian/New Zealand Standard

- :
«’ Risk Management
STANDARDS
Superseding AS/NZS 4360:1999

e AS/NZS 4360 2004 is a
new approach

e Substantive Handbook on
Risk Management
Guidelines

e Targets risk management
practices over all business
activities

STANDARDS
9 AUSTRALIA
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Risk Management Guidelines

AS/NZS 4360:2004 -

» Generic framework for managing risk | Coope (\
e Applicable to wide range of | e i |

= The Risk Managemsent Context

2 = : ‘| »Develop Criteria
O rg a.n Isatl O ns s Define .ths ;_S‘.atructu(e
v Public Sector — national, regional, | [ e
Iocal : | -wWhen and wl’?:ria‘é'; _

«How and why?

) ) | s 1
v Commercial enterprises, - v Y—
partnerships & sole practices

v Non Governmental Organisation
v Voluntary organisations
e Can be applied from Board to Staff

e Broad overview to assist developing

appropriate process, systems, &
techniques for entity

- Up to risk makers & takers to develop - - e

=|dentify options

Identify existing controls

Determine © Determine k——
consequences ~  likelihood

Determine Level of Risk ~ | =

L

- EVALUATE RISKS

COMMUNIGATE AND CONSULT
~ MONITOR AND REVIEW

» Compare against criteria
- | *=Set priorities - :

NO:’.

- Assess options

own programs appropriate to - T msnaete

treatment plans
-+ Analyse and evaluate

environment & approach . Coer o L

FIGURE 31 RISKMANAGEMENT PROCESS - IN DETAIL
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e Transit’s RM Process Manual
-

» Objective is to provide tools to =
help minimise threats & -
maximise opportunities

* Helps achieve function, time,
guality & cost

e Designed for internal &
external expectations

 Addresses business &
operational needs

programs
e« Achievable

e Supports Quality Systems
Management

g




< ENTRY ,

Is formal risk
management
necessary

i.e. existing proce
and controls

v

Use General
a continuous basis

\ 4

Does professional judgement
suggest the risk lies outside
the GA optimal boundaries or
hat a more robust approach j
justified or ?

YES

Does another Transit policy
require the use of the
Advanced Approach at
milestone events?

YES Complete Advanced A

v

analysis for all or one ris

Has a significant(s)
risk been identified?

YES
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Communicate And Consult

Establish The Context

Identify the Risk

Analyse the Risks

Monitor And Review

Evaluate the Risks

Treat the Risks
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(Generally applicable to a passive process)

Greater than once per
year

The threat can be expected to occur

or

a very poor state of knowledge has been
established on the threat.

20%-50%

Once per 1-5 years

The threat will quite commonly occur
or

a poor state of knowledge has been
established on the threat.

10%-20%

Once per 5-10 years

The threat may occur occasionally

or

a moderate state of knowledge has been
established on the threat.

1%-10%

Once per 10 — 50 years

The threat could infrequently occur
or

a good state of knowledge has been
established on the threat.

Less than once per 50
years

The threat may occur in exceptional
circumstances

or

a very good state of knowledge has been
established on the threat.
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(Generally applicable to an active process)

>90%

The opportunity is almost certain to be realised

or

a very high degree of confidence in delivering the gains has been
established for the opportunity

75% - 90%

The opportunity is expected to be realised in most circumstances
or

a high degree of confidence in delivering the gains has been
established for the opportunity

50% - 75%

The opportunity will probably be realised

or

a moderate degree of confidence in delivering the gains has been
established for the opportunity

25% - 50%

The opportunity is unlikely to be realised

or

a low degree of confidence in delivering the gains has been
established for the opportunity

<25%

The opportunity is very unlikely to be realised

or

a very low degree of confidence in delivering the gains has been
established for the opportunity
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= Past Practise

> History of RM in Transit:

> RM Applied To Transit Business 1994
» Z/10, Capital Project Risk Management Procedures 1999
> Requirement for Risk Adjusted Cost Estimation” June 2001
» Cost Estimation Manual (SM014) June 2002

> Policy Reflects requirements of NZS:4360 (Risk Management Standard)
» Transit RM Documentation
» Risk Management Process Manual
» SMOT1Project Management Manual
» SMO30 Professional Services Contract Proforma Manual
» SMO014 Cost Estimation Manual Risk Adjusted
» Z/10 Capital Project Risk Management Procedures Cost Estimates}“

B B
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Improvements from Past Practise

Transit made a decision in early 2003 for a significant
review of RM procedures.

Drivers for change:

»Value for Money — Opportunity /Threats
»Standardising the Approach

»Consistent Application Across Transit Business
»Risk Based Decision Making

»Transparent and Easily Understood Process
»Collaborative Effort (Transit/Consultant/Contractor)
»Give Life to Treatment Plans

»RM as a Continuous Process & Management Tool
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= Improvements from Past Practise

Assurance Of International Best Practise
» External Audit completed by DS+A, U.K. in NZ, March’03:

» The recommendations of this audit are expressed as follows:

GLOBAL ISSUES

SPECIFIC PRACTISE

Overall RM business procedures unclear

Use of qualitative assessment when
quantative assessment more appropriate

Output of RM not clearly specified

Lack of sophistication in quantitative
assessment

Transit must have consistent reporting to
provide assurance of quality

No standardised / consistent approach

Transit competency in RM variable

Insufficient documentation reported to
complete external review

Communication on significant risks to
decision makers could be improved

Transit requiring more sophistication in
Time-Risk adjusted programmes
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Improvements from Past Practise

. Critical Path Programme

Risk Earthworks % 1 Expected
Register Pavement |
Drainage
T
]

I
[
I
Structures | 95th
Services : Percentile
A A
_Tiedns______________ —=m | |
I
Total | N i !
Time

Integrated Time &
INPUT OUTPLL Cost Distribution

L

,—\—/—aILa—tJQD_S ____________ : . $10 $15 |
I H I
me L $20 $40

Fluctuations T — = o5
Jnoreseen $5 $20 ‘ Percentile

Geotechnical

R MA é $50 $70
A

Weathel’ $100 $100

Total $195 $305
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t Ruapehu — A Unique Risk
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The Tragedy - Xmas Eve 1953

= R T

T .
T T
o .l'_I - __\:l-. vl .__.,-___-‘__.La:".- -I.
Beis s 'd.lIT-ke overflow created a large lahar 4%
e Swept away rail bridge under passenger express
e 151 people died in event

e Bridges - rail at centre, road at lower right
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Special Hazard Case Study

. Eruptlon left w above rim
Failure of dam eS¥P&tential for lahar
lajor risk assessmer t exercise
1sors placed at crater & along river
ning systems & reponse plan in place

Nt expected 2006/07
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Risk Analysis of Lahar Hazard

I

Scenario - Contingency Plan + Sensor Systems

e Monitoring and response $50,000 - $250,000
* Planning & stockpiling bridge pier protection river management say
$300,000 - $500,000

Risk Area Description Consequences ©) Likelihood ((®) (C*L) Risk

Cost/Loss Cost for initial response $0.1t0 0.8 M 20 Probable 4 80 Moderate
and restoration of
approaches
Major Delays Loss of key routes weeks 10 Probable 4 40 Moderate
Image or Stakeholder Some perceived inaction Regional media cover 25 Probable 4 100 Moderate
Interest by Transit in terms of or short national cover
secure routes

Health & Safety Mitigated Negligible

Total Score 200. Note Scores for other scenarios were 0, 600 and 1080
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Ruapehu — the Mitigation
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Traffic Management Avalanches/Snow

_ of=Y=18 ﬁgr Tunnel vulnerab

...-rlh'-;.-
n,.. S\ emﬁln iaces:-
S ;:."‘-«- ""p

ANVARY S "-.:L'-...\,,.-. eleEolifafas
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Avalanche Events
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Exposure to Risk
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Otira Gorge : South Island

A 470 m Iong Viaduct Arthurs Pass Natlonal Park
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National Bridge Seismic Assessment

s m— = g

= Over 16,000 bridges in NZ, 3600 on State Highways _
& = Many built 1930-60’s before full seismic design code P
- Ijh‘k"-a‘g"e’ failures observed in some quakes
‘« Seismic risk assessed by geographic Iocatlon

= National program to identify def|C|enC|es exposure
vulnerablllty & strategic importance

- Retroflt upgrade program based on risk pr|0r|ty

§ Sy
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uckland Harbour Bridge

2
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Auckland Harbour Bridge

o Beck%oqggh/éTcks Eédnd‘19 :

. Struﬁural* figiencies in plate girders
_Pelyuret edund&nfacmg laid 1996—
=%pro‘ved deckdoad performance |
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Auckland Harbour Bridge

h-'l'.r "'_4-]_

* Primary target was seis ape
« Major risk analysis of selsmlc rlsk MCE) N

-----
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Conclusions

-
T

s“rTsmg ASINZS 364( ;

ractice i
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of, ofisk throug -rward planmﬁ‘g aﬁl e
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Merci Beaucoup
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