The Redevelopment of Scott Base

Our Approach To Commercial Risk Management
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Overview

Summary of Scott Base Redevelopment (SBR) project |
Risk Management Fundamentals for SBR

Complex Risk Management

Scalability

Commercial Risk Allocation
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Construction and logistics methodology

Build the entire base in New Zealand and ship to Antarctica .
In large modular sections
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Transportation
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Building and transporting the new base

Benefits

v" Reduces health and safety risks of building in Antarctica

v Reduces number of construction workers on site at Scott Base
v" Allows construction continue year round in normal NZ conditions
v" Allows full commissioning of buildings prior to shipping

v" Allows opportunities to test and train staff on new base operations in New Zealand
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Temporary operations during construction

Temporary base will be required to
continue New Zealand’s science

program and operations throughout
the construction phase.

The existing base will be utilised as
much as possible to reduce costs,

minimise health and safety risks, and
limit infrastructure required.

Summer and winter operations;
summer construction (24hrs)

Ice shelf options considered but less
cost effective.
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Proposed windfarm upgrade

« The three wind turbines supplying Scott Base and
McMurdo Station will come to the end of their
design life in 2030 and will need to be replaced.

- The new base will be larger than the existing one
and has a higher renewable energy goal.

« We are proposing to install four new larger turbines.

« Solar panels may also be added on the sides of the
three buildings.
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«  We are proposing to provide 97% renewable
energy to the new base.




Current Project Schedule

Funding Approval
~July 2021

: 75\' Design > F NZ Construction & Commissioning >
2021/22 2022/23 2023/24 2024/25 PACPASTVAS 2026/27 2027/28

SB Enabling P N )
é) Works > ‘M SB Demolition & Earthworks > Install>

‘ A Temporary Base Operations >
a, Wind Farm
Replacement
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Coordinated Risk Management

Vs
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Requires Commitment (time and money)

If you don't invest in risk
management, it doesn't matter what

business you're in, it's a risky
business.
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Standards — Consistent Approach

Project
Management
Institute.
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THE STANDARD FOR

RISK

RECOMMENDED
PRACTIGES

MANAGEMENT

IN PORTFOLIOS, PROGRAMS,
AND PROJECTS
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Standards — Consistent Approach

Guidance Note 3A
Probabilistic Contingency Estimation

November 2018

Guidance Note 3A

Supplementary Guidance

Version 1.0
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SBR Project Risk Risk Management
Management Methodology

Plan Risk Management

Framework B

“Process risks
=Risk management plan

Identify Risks

*ustof risks
*Risk owners

ESTABLISHING THE CONTEXT

ﬁx ASSESSMENT

RISK IDENTIFICATION

Perform Qualitative Risk Analysis

«Probability
=impact

*Root causes
*Importance
“Prioritized list

Perform Quantitative Risk Analysis

“Numerical models

= Combined outcomes
*Confidence limits
=Sensitivity analysis

RISK ANALYSIS \ - Prioritized listupdates
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Plan Risk Responses

=Strategies k"
=Actions
*Action owners
*Timing
=Analysis
\-Plon updates

RISK EVALUATION
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Implement Risk Responses

=Execution of agreed responses
RISK TREATMENT =Change requests
‘-Documenx updates

-

Monitor Risks
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*Status and trends
*Reporting

*Trends inrisk exposure
L -
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AS/NZS 1SO 31000 : 2009 PMI Standard




Issues vs RiIsk

Risk

Arisk is an uncertain event or condition that, if it occurs, has a
negative impact on a project’s objectives.

Issue

An issue is an unplanned event that has happened or condition that
has negative consequences for a project, including risk events that
eventuate.

Scott Base Redevelopment Project
Risk Management Plan

Antarctica
New Zealand

Scott Base Redevelopment Project
Issue Management Plan
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SBR Project Risk Identification
Risk Identification Guiding Questions:

1. Event: What is the event
that could happen?

2. Cause: What is the
identified event caused by?

3. Result: What is the result
of this event occurring?

—i
AN
o
K\
~~
O
o
~
@)
—i

=
o



Consistent approach

0 e Risk LOppestupity Description P S I-;rtt:::t Impact Cﬂﬂﬂql::w:;mk | Opportunity | _f:::nr::r
Event Cause Result Categor Likelih Im
v( - ( ) - ( ) -] ~ | impact - "~ | Benefi{ ~ E Appetite | ~
2620 |Pracicdcomplebon |+ Not having a clear definiion 0T Wi practical compleion is reached |+ Contract GRpIES. Defvery Risk  |Stage 5  |Schedue |Modersie  |Possibie Cauous (imied  |°[
delayed + Insuficient + Delays Impact, Cost tolerance) a
* Addional cost Impact an
« Low Risk An
i
s
T
=iz
2621 |Delaymstaingse |- Delay in approving certain documents (SSSP and envinmentdl |+ Schedule delays Defvery Risk  |Siage 4 |Schedue | Maior Possitle Risk Averse flow  |°E
works management plan) | mpact folerancs) el
+ Lack of suficient constucton management planning fol
do
N
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Risk vs Uncertainty
Risk

* Risks are potential events which could either happen or not (with
less than 100% probabilities) — discrete events.

* Risk events impact (minor, major or catastrophe) and frequencies
(one-off, multi one-off, unlimited) throughout the project lifecycle
varies depending on the characteristics of individual risk.

 While it is very unlikely that all risks identified in the risk register
will eventuate, all risks combined will be analysed using statistical
probability calculation (Monte Carlo) in order to come up with just
enough contingency allowance (risks reserve) for the overall
project (otherwise we might end up with too much surplus of
money at the end of the project).
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Risk vs Uncertainty

Uncertainty

 Uncertainties are certain events with uncertain Impact
magnitudes (with 100% probabilities) - known unknowns.

« The impact of uncertainty will be assessed using impact
ranges (3-point) estimate and determine the values
depending on our appetite to risks as an organisation (P50,
P80 or P90 estimates).

« The sum of simulated 3-points estimate (Monte Carlo
simulation) will be adopted as contingency allowance
(contingency reserve) to cover the uncertainties in the
estimates.
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Quantitative vs Quantitative Risk Analysis

> =
Quantitative Analysis)

+  Subjective * Objective analysis
assessment
 Analysing combined =
. Assessing risks effects by §
individual risks performing statistical =
descriptively to calculation to predict 3
establish risks likely outcome. 20

mitigation strategy




Quantitative Risk Analysis (QRA)

Project Contingency

« The sum of risks reserve (discrete risks) and
contingency reserve (uncertainties) will be
adopted as the project contingency sum for the
overall project.
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QRA — Real World Example

Discrete Risks - Risk Reserve

Qualitativ Quantitative

Risk Risk Description Current Risk Frequency Cost Impact Ranges Cost Impact (:i’::z:ltfd
D Event Consequence | Likelihood | Impact Type N |Mean|Probability| Distribution Optimistic |Most Likely | Pessimistic Distribution Value)
1.1.2 [Poor IT system to support virtual team IMinor Rare Low One-off 5% Bernoulli $30,000f  $75,000 $150,000(  80,515.05 S0
1.2.2 |Design exceeding the target budget IModerate Unlikely Medium fOne-off 30% Bernoulli 0 $0|  $500,000 1,000,000/ 500,000.00 S0
1.3.1 |Scope creep IModerate Unlikel Medium fMulti one-off| 2 30%  |Binomial 1 $30,000 300,000( 155,512.64 $93,695
1.3.2  [Multiple variation due internal IModerate sib Multi one-off| 2 50% Binomial 1 $30,000 $150,000/  80,515.05 $80,759
1.4.9 |Structural Failure Major Multi state 50%  |Bernoulli 1 $100,000 000 $500,000{ $268,527
0 20%  [Bernoulli 0 $50 " $1,000,000/ $3,000,000| $1,284,274
R 9 5% Bernoulli 0 0| $5,000,000f $15,000,000{ $6,534,939 $268,527
1.5.8 |Inaccurate estimates of break derate Possible One-off 50%  |Bernoulli $10,000 $30,000 $50,000|  30,000.00 $30,000
2.2.6 |Delay in making key desig sIMajor Rare Multi one-off| 3 10%  |Binomi $0 $30,000 $100,000{ 37,362.69 $11,235 —
2.2.10 |Management overri Vv IModerate Unlikely Medium fMulti one-off| 1 30% Big#mi 0 $0[  $150,000 $300,000, 150,000.00 $45,291 (q\
2211 Changingde@ sions Moderate Unlikely ~ [Medium §Multi one-off| 2 30% Bi%l 1 $30,000 $60,000 $120,000{ 65,518.17 $39,369 8
2.2.14 |Systemic failure IModerate Possible Multi one-off| 1 50%  |Binomial 1 $0 $50,000 $100,000f  50,000.00 $25,159 B
4.2.1 |Contracting dispute(s) IModerate Unlikely Medium §Multi one-off| 1 30% Binomial 0 $100,000{  $300,000 $500,000( 300,000.00 $90,391 Q
4.5.10 |Event flight delays IMinor Possible  |Medium IMuIti one-off| 2 50%  |Binomial 1 $10,000 $30,000 $50,000,  30,000.00 $30,127 8
5.2.3 |Changes to government policies IMinor Unlikely  |Low One-off 30%  [Bernoulli 0 $100,000(  $300,000 $500,000( 300,000.00 S0
5.3.1 |Adverse weather IMajor Likely nlimited 1 Poisson 1 $300,000f  $500,000f $1,200,000| 594,213.52 $592,448 }
* Time (delay) cost risk to be developeli in the schedule risk model. $4,240,000 $8,500,000 $23,020,000 Output:  $1,307,00




Risk Sensitivity Analysis

’ F @RISK - Output; BE32 - =) X

Risk Reserve
Regression Coefficients

Adverse weather -

Design exceeding the target budget -
Changes to government policies
Contracting dispute(s) -

Structural Failure

Scope creep 4

Management override -

Mulkiple variation due internal changes -
Changing design decisions -

Systemic failure -

Delay in making key design decisions
Event fiight delays -

Poor IT system to support virtual team 4
Inaccurate estimates of break bulk -
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Integrated Schedule-Cost Risk Analysis Output

Likelihood and Distribution Reports - Likelihood and Distribution Reports X
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Sensitivity Reports.

o et T ¢F = = The main benefit of

Cost Sensitivity

cant s

Shmueton: Latin Hypercube gl calculating the costs with the
waions: 200 e same assumptions that drive

Sensitivity measurement

Spearman'’s rank coefficient

Showing: 3 highest items
Tasks
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Risk 3 67% . .
Risk 1 o Sp— — by uncertain time (delays).
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Risks

Scalability — ensure it’s fit for purpose

Risks — list top 5 risks to the project ranked in order of criticality to project this month

Describe risk ond impact What oction are you taking to Who Rare, Ranked in Green,
to project delivery control this risk? unlikely, order 1 -5| amber orl
possible... red
Constrained funding | xoox PSG HHXH Possible 1
ref3.1.2 313 43.1)
Late requirements HHIHN TBE PM Scle Possible 2
change —5BR delay, PSG S,
ng Y, & % Orange
design cost overrun. sign cost
(ref12.1) &) " escalation
- - v -
Temp. Base not Robust planning with float. Budget Possible 3
delivered when Confirm final budget/ overrun, delay
required — SBR delay | occupant numbers. SBR
(ref2.23,261, 263 Robust Scope Cont
Slow finalisation Early SLT engagem ! TEPM Design cost Possible 4
X000l — SBR delay Fast track production of file escalation/ Crange
[ref TEC) note/PSG paper delay SBR
Covid related supply | xxooxox TBE PM Budget Possible 5
chain issues — SBR overrun, delay {}mnhE
delay, cost overrun SBR

(ref4.2.2)
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Commercial Risk Allocation

Home  Blog Careers ContactUs  Media

TE TAl OHANGA
THE TREASURY Search Q

&

About the Treasury Information and services News and events Publications Treasury A-Z

Home > Information and services > State sector leadership > Investment managementsystem > Better Business Cases™ (BBC) >
BBC guidance

BBC guidance

The Better Business Cases™ framewark spans the Think and Plan phases of the . .
Investment management lifecycle. A project or programme’s pathway through the In this section
framework depends on the decision being sought, the nature of the initiative and

. . . Financial management and
its scale, risk and uncertainty. £

advice

When is a two-stage Business case process required?

State sector leadership ~

State sector performance

Strategic
Assessment
Public Finance System

Programme
Prog
—y fodramme Guidance
Business Case
Investment management v

Project in programme [Large scale and/or high risk)

l Think: Investment
Detailed BC n iC >

Possibilities
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and business plannin

Standalone Project (Large scale and/or high risk)
Plan: Investment Choices >

Detailed BC
Do: Investment

Implementation

Project {Small scale and/or low risk)
*

Review: investment reviews

Single stage business case Implementation BC

Investment management




Commercial Risk Allocation

3| 45 46 | Better Business Gases: Detailed Business Case (DEC)

L\s <Agency name>: <Project Name>

Annex 6: Detailed risk allocation table
<back to template=

Mandatory for projects considering a PPP.
Delete this annex if not required
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Commercial Risk Allocation

The purpose of this action is to consider how the risks may be balanced between the
public sector purchaser and the private sector supplier(s), in the design, build,
funding and operational phases of delivery.

The governing principle is that specific risks should be allocated to the party best able
to manage it. The intention is to optimise the allocation and sharing of risk, not to
maximise the number of risks to be transferred to potential service providers.

A fair and transparent approach to risk transfer is required. This includes:

» Specific risks should be allocated to the party best able to manage it, subject to the risk
premium.

* An understanding of the balance of risk between designer and contractor

» The value of risk transfer and acceptance that is must be budgeted for and priced

» Risk transfer should be fully assessed and signed-off at the appropriate executive level

« The adoption of an appropriate form of contract.
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ommercial Risk Allocation

Antarctica
New Zealand

Purpose

Antarctica
New Zealand

21 Pr es of risk allecation

The i al risk ion are i to be objective ‘rules of thumb' wilh the inleres) of
magmizing the efficiency of resources within project by all of the participants. Tha dangars of short-
sighted nsk transfer or inadvertent risk retention can jeopardize the success of any project, including
cost and time implications for the Client and Contractor

2.2 Assigning risks

Omce risks are identified, each risk must be cleary assigned to the respective parties to the contract
who are best positioned to control or mitigate the risk. To do so, each party’s role In the project must be
clearly defined; only then can the ndividual risks be properly allocated. 11is essential that any exposure
o risk must be commensurate with the benefits derived from participation in the project, and the
participant who can best control the culcome of an event or task be assigned responsibility for any
associated risks.

Scott Base Redevelopment Project
Commercial Risk Allocation Plan

2.3 Allocation of unawe

The Contractor should bear all risks over which they can exarcise reasonable control. Thesa include all
matters relating 1o selection of construction methods, equipment and execution of work, except where
this control is impaired by the action of third parties.

Truly unprediciable risks (nalural disasiers, force majeure, eic) are propedy allocated lo insurers,
Antarciica New Zealand may in some cases choose to be a self-nsurer, particularly as Antarctica New
Zealand are in the position to the local il envvironment in greater detail than any insurar
could,

In the area of third-party effects, rsks should be allocated to those best able to deal with the third party.
This principle woukd assign o Amarclica New Zealand the rsks related o govemmenl agency
ragulations for example. Risks associabed with labowr and subcontractor agreements and disputes
should be assigned to the Main Contractor.

The allocation of risks due to general economic factors (material, labour price escalation, foreign
exchange rates. etc) will need to be considered in the construction contracts due to the long construction
programme. The elient may assume part of these fsks through rse and fall of cosle clauses, and other
reliaf provisions,

The general guidelines Tor rigk sharing inchede:

If & nisk is imposed upon a party, an opportunity for reward to the party should exst for properly
dealing with 1he risk,
A risk should be allocated to the party which is in the best position o control
A nisk should be allocated to the party in whosa hands the efficiency of the system is best
promoted.
A risk should be: allocated fo the party which is bast able to manage it financially.
Steps should be taken to assure that risks are actually allocated as intended.
Allocate sufficient risk 1o panicpanta to motivate them to perlorn propery.
Consider the: degree of contral over the risk to be allocated when assigning risk responsibility,
Consider the participant’s risk appetite.
Consider the participants’ abidity to control risks allocated 1o them,

. The client is likely o retain risks of a national or international character, swch as foreign curmency
devaluation or frade sanctions.

. &hare mutually dependent risks on a preselectad. rational basis, rather than overlapping them.
This action will prevent conflic! and inadvertent assumplions of loss because of inability o
detarming fault.

10/06/2021

Following allocation, all parties involved must continue the risk assessment process and waork through
misk mitigation maasures.

SBR - Commercial Risk Allocation Rev D Page Sof 8




ntarctica

ew Zealand

3 Draft Commercial Risk Allocation

Commercial Risk Allocation

Risk Allocation
Risk Client/ | Consultants [ | Logistics Main ents
AntNZ | Designers Contractor | Contractor
External / Force | Force majeura event results in additional cost and time. 100% 0% 0% 0% Definition of force majeure to be clearly defined and agreed due to severity of regular weather
Majeure events.
External / Weather event results in construction delays over one month | 100% 0% 0% 0% The Main Contractor needs to be aware of the working conditions at Scott Base and plan
Weather accordingly. Project schedule contingency to be allocated appropriately.
External / Exchange rate movements and cost increases resulis in 1005% 0% 0% {% Review potential construction cash flow against project schedule and fiming of funding
Economic changes 1o the cost of the project. availability. Optimal procurement options 1o be generated for on-site and off-site work,
p particularly those impacted by foreign exchange.

Technical / The project scope and associated budget as set by 33% 33% lib 33% Designers o design to scope and budget.
Scope Antarctica New Zealand are exceeded by the designers (i.e. Early Contractor Involvement (ECI) contractor input for cost estimates.

designers fail to design to budget) caused by scope creep

resulting in adverse value management cutcomes or cost "

increases.
Technical / Design phase project scope changes caused by Antarctica 100% 0 QV 0% 0% Consultants to advise Antarctica New Zealand of the implications of scope change.
Scope Mew Zealand instructions rasults in adverse value @ Project Controls Manager to review and manage all change requests.

management outcomes or cost increases.
External / Poor business case caused by incomplete or inaccurate 100@. 0% 0%
Economic content resulls in ingufficient funding.
Technical f Poorly coordinated design and documentation caused by 1@' 100% 0% 0% Allow specific coordination activities in design schedule. Ensure Design Lead consultant owns
Design Consultant non-performance results in cost and schedule design coordination activities,

increases.

Antarctica New Zealand to consider contract management across Consultants.

Technical f User requirements not incorporated into the design and 0% 100% 0% 0% Ensure design brief is clear and is updated to meet evolving project requirements.
Design documentation (i.e. brief not met) caused by Consultant non- Allow specific coordination activities in design schedule, Ensure Design Lead consultant owns

performance results in expectations not being met over the design coordination activities.

life of the project and project outcome not fit for purpose.
Commercial / Building materials, equipment and/or labour not available The contractor is responsible for ensuring that materials, equipment andfor labour are at the
Procurement when needed, resulting in a delay and possible cost appropriate staging peoints (port, airport, etc). Antarctica New Zealand responsible for delays

increases to the project. that occur in transit {breakdowns, weather, eic).

Caused by late delivery | logistics issues 100% 0 0% 0%

Caused by poor planning/procurement 0% 0% 0% 100%
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Group Exercise

bs Risk Allocation

Subject Risk . ] Main Possible Management Mechanisms Comments
Client | Designers PM

Contractor

Lump Sum Tendered Contract

(off detailed design)

Design Poarly coordinated design caused by
consultants results in cost and
schedule increases
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Group Exercise

g

Subject

Risk

Risk Allocation

Client

Designers PM

TRTINTT
Contracto

Possible Management Mechanisms

Comments

Design

Design & Build Contract
[off written brief and
concept design)

Poorly coordinated
design caused by
contractor results in
cost and schedule
increases

Design & Build Contract
(off Developed Design
and specifications)
Poorly coordinated
design caused by
criginal consultants
results in cost and
schedule increases
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Group Exercise

Risk Allocation

Subject Risk Main Possible Management Mechanisms Comments
Client| Designers PM
Cantractor

Site conditions differ
from prior
investigations.

This results in

Site additional time and
. cost. Caused by
Condition | _ -
s

1.5ite contamination

2.Unknown/unidentif
ied services in the
ground

Fatality or sericus
harm caused by H&S
incident on site
results in project
&S delays, possible
H additional costs,
reputational damage
and potential
prosecution for an
entity.
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