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Stan

We chatted about the SNC Risk assessment document released by GNL in 2017 on the recent
trip. We had Westney carry out an analysis of the SNC Risk assessment document the results
are an attachment.

You also asked about the estimators for the powerhouse, spillway and transmission - they
were SNC estimators using SNC's tools and norms from their Hydro experience in Northern
Quebec. Our Project team had to drive the SNC team to deliver the estimate for the
powerhouse spillway , transmission.

Regards Paul

Paul Harrington

Project Director (Consultant to LCMC)
PROJECT DELIVERY TEAM

Lower Churchill Project

t. 709 737-1907 c. 709 682-1460 f. 709 737-1985
e. PHarrington@lowerchurchillproject.ca

w. muskratfalls.nalcorenergy.com

From: Paul Harrington/NLHydro

To: Scott O'Brien/NLHydro@NLHYDRO, Lance Clarke/NLHydro@NLHydro, Ron Power/NLHydro@NLHydro,
Tanya Power/NLHydro@NLHYDRO

Cc: Gilbert Bennett/NLHydro@NLHydro
Date: 12/07/2017 12:53 PM

Subject: Fw: SNC-L . LCP Risk Assessment Analysis

| asked Westney our Risk Advisors to carry out a thorough analysis of the 2013 Risk
Assessment that SNC carried out for Internal use that surfaced via GNL in 2017. The scope of
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Context

* In June of 2017, a Risk Assessment report for
the Lower Churchill Project (LCP) was
released to the public that was developed by
SNC-Lavalin in 2013

= The Risk Assessment made several assertions
about Nalcor Energy - LCMC’s risk
management practices

* LCMC requested that Westney complete a
review of the Risk Assessment to analyze the
validity of those assertions
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Important items to note

Westn ey\!j

* The SNC-Lavalin Risk Assessment for the LCP
developed in 2013 was never submitted to Nalcor

" No copy exists in LCMC’s comprehensive
document control system

* The review was not requested by LCMC
management

* The document is identified as “Confidential for
SNC-Lavalin Internal Use Only” and was not
approved (signed) by Executive VP Scott Thon,
who was a sitting member of the Steering
Committee for SNC-Lavalin’s EPCM services
agreement






Assertions made in the 2013 SNC-Lavalin Risk Assessment are not
supported by the facts available

Assertions about LCMC'’s risk Supporting

management approach Facts available slides

€@ A quantitative evaluation of risk = Westney with LCMC and SNC-Lavalin completed a 4
exposure was not completed quantitative risk analysis in 2012 prior to sanction

@) The existing LCP risk register did = All risks identified by SNC-Lavalin were included in the 5-6
not provide a realistic portrait of LCP risk register and considered in Westney’s analysis

actual project risk
ProJ = SNC-Lavalin had several participants in Westney’s risk

identification and ranging sessions (which leveraged the
existing LCP risk register)

9 A clear picture of the total cost- ®* The range of outcomes from Westney’s analysis were 7
risk exposure was not provided inclusive of the results in SNC-Lavalin’s Risk
Assessment

= SNC-Lavalin provided critical cost estimate data to LCP
(e.g., concrete installation production rates, costs per
cubic meter) and was a key contributor in risk
sizing/ranging

9 The risk management function SNC-Lavalin was compensated for a full-time risk
was hot empowered manager and a LCMC senior manager was engaged in
the day-to-day risk activities

6 Mitigation plans were needed for = Top risks had been identified prior to sanction, with 8
the top 9 risks identified mitigations planned or already underway in 2013
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Timeline of key events

Project
sanction
Estimate SNC-Lavalin
provided Risk
by SNC Assessment
Lavalin completed
2012 2013 2014
é
4 @ o1—0—0
Quantitative LCP fully
risk transitions
assessment to an IPT
completed by led by
Westney Nalcor
(instead of
SNC-
Lavalin)

Westn ey\!j

2015

@ SNC-Lavalin led activity
@ Nalcor - LCMC led activity
@ Westney led activity

2016 2017

SNC-
Lavalin
Risk
Assessment
released





All risks included in the SNC-Lavalin Risk Assessment had already been
identified by NaICOI'-LCMC (1/2) Top 9 risks by size

Risk title Included’ Nalcor-LCMC reference?
@ High market cost from contractors to be expected = KR5 /KR 20

@ Concrete works slippage from baseline schedule = KR 20

@ River closure slippage from baseline schedule = KR 20

@ Limited availability of skilled and experienced manpower = KR 24

@ Major components outsourcing in China = KR 26

= Limited availability of skilled site management personnel = KR 22

= Difficulty transitioning to an integrated team project delivery model = KR 43

= Mobilization of community against the project = KR18 / KR 19

= Additional delays resulting from difficult early works = **Time-risk analysis variable

Very @ Large EPC packages = KR 29

high3
= |nsufficient geotechnical information for north spur area = KR 23
@ Large packages issued for transmission lines = KR 28
@ No geotechnical data available = KR 23
= Lack of control on delivering of Strait of Belle Isle (SOBI) crossing cable = KR 11
= Commissioning failures of T&G units = KR 13
= |nsufficient geotechnical information = KR 23

@ Limited camp accommodation capacity at Muskrat Falls site = R 185/ KR 24

AN SR ND ND N N NN NN NN NN NN NANANAN

= No geotechnical information for dam = KR 23
= (3 coordination of packages will be a challenge = R162
= Insufficient suppliers’ QA/QC = R61/R159

" Included in Nalcor’s Decision Gate 3 Project Cost and Schedule Risk Analysis Report and incorporated into Westney’s analysis 2 KR = Key risk,
\Ij R = Risk 3 SNC-Lavalin risk level based on “probable consequence” (further details on slide 7)
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All risks included in the SNC-Lavalin Risk Assessment had already been
identified by Nalcor-LCMC (2/2)

Risk title Included’ Nalcor-LCMC reference?
= Contractors’ (or sub-contractors’) errors / omissions \/ = R59
= Native issues for powerlines in Labrador \/ = KR18

;’fgg « Possibility of strike V.« KR 24
= Underestimating workforce required to accomplish project \/ = KR 24
= Claims arising from contractors or suppliers \/ = R24
= Requirements surrounding environmental assessment release \/ = KR 15
= Complexity of commissioning and system integration \/ = KR 13
= Riverside cofferdam catastrophic flooding \/ = R12
= Scope of packages not aligned with suppliers’ core businesses \/ = R 147
= Readiness for start-up might be a challenge \/ = KR 13
= Problematic long lead items \/ = R51/R130
= Possible dispute for acquiring ROW for approx. 100km of powerlines \/ = R84
= Powerlines corridor located in remote areas \/ = R122 /R 9%4
= Delay in availability of admin. building creating inefficient site mgmt. \/ = Not considered a risk (minor issue)
= Suitability of site south access road \/ = R37/R130
= Cost overrun on electrode pond in Labrador \/ = R70
= Bankruptcy of major LCP contractors or suppliers \/ = KR26 /KR5
= Limited camp accommodations capacity at Upper Churchill Falls site \/ = KR5

Low3 = Adverse weather conditions \/ = **Time-risk analysis variable
= Insufficient air travel to LCP sites \/ = KR 24

" Included in Nalcor’s Decision Gate 3 Project Cost and Schedule Risk Analysis Report and incorporated into Westney’s analysis ZKR = Key risk,
R = Risk 3 SNC-Lavalin risk level based on “probable consequgnce” (further details on slide 7)
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The range of outcomes from Westney’s analysis were inclusive of the
results in SNC-Lavalin’s Risk Report

Cost timing assumptions

Estimate basis

Risk identification

Risk quantification and
modeling

Analysis completion

Cost-risk results

Westney

2012 CS (at time of estimate)

CS$5.465 Billion

LCP’s risk register and collaborative
risk identification sessions with SNC-
Lavalin and Nalcor

Ranging of best and worst cases for
both “tactical” (i.e., risks around
the estimate) and “strategic” risks,
with probabilistic modeling of all
risks via Monte Carlo simulation
techniques

2012

C$5.8 Billion - €$8.2 Billion' (P5 to
P95, escalated to end-of-project CS)

TP5 to P95 range in 2012 C$ is C$5.5 Billion - C$7.4 Billion

Westney

SNC-Lavalin

End-of-project costs

CS6.1 Billion stated, which is likely
inclusive of contingency (the amount
was C$5.8, excluding contingency)

LCP’s risk register and discussion
with SNC-Lavalin internal personnel

Sizing of each risk based on a
formula for probable consequence
(“consequence” x “probability” x (1
- “manageability))

Probable consequences added to
determine total risk

2013 (after several key bid packages
had been received)

C$8.2 Billion (C$5.8 Billion + C$2.4
Billion in risk)





Top risks had been identified by Nalcor prior to Decision Gate 2 (2010),
with mitigations planned or already underway in 2013

Risk title

High market cost from
contractors to be expected

Limited camp accommodation
capacity at Muskrat Falls site

Limited availability of skilled
and experienced manpower

Large packages issued for
transmission lines

Major components outsourcing
in China

Concrete works slippage from
baseline schedule

River closure slippage from
baseline schedule

Large EPC packages

No geotechnical information
for dam

Westn ey\!j

SNC-L risked amount
($ millions)

225

203

203

180

168

126

96

90

90

Nalcor-LCMC response / actions already underway in 2013

Bidders were aggressively profiled
Almost all packages bid had 4 or more bidders

Design of the “in ground” services was changed to allow for additional camp
accommodation blocks to be built as the need arose

A competitive wage / labour agreement with the Hebron Project was established
A high quality camp and accommodations was built (e.g., fiber internet, TVs in
all rooms, central gym, cinema, etc.)

An aggressive campaign was executed to attract workers from Western Canada
Transportation was streamlined (e.g., charter aircraft, bussing from the airport)

First package bid (HVac TL) was broken into small packages. Bid revealed
significant savings for larger package which was leveraged for the HVdc TL

An extensive bidding process was conducted and supplier inspections/quality
reviews were completed for the proposed facilities in China
LCP had a full-time QA team on-the-ground in China, and quality was good

The project schedule at sanction was recognized as a target schedule with
aggressive milestones

To further de-risk schedule, a decision was made in March of 2013 to move
diversion from 2015 to 2016

Mitigations resulted in river closure, diversion, and spillway operation being
achieved on schedule

LCP’s financial advisors and rating agencies required large packages that limited
interfaces from contractors with global EPC capabilities and high credit-
worthiness, with a preference for unit-rate and lump-sum contractors

A decision was made that the in-river geotechnical investigations actually
offered a much lower cost and schedule risk than portrayed by SNC-Lavalin’s
geotechnical engineers

8
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1. INTRODUCTION

The LCP project presently under development encompasses the Muskrat Falls
Hydroelectric Plant, assoclated transmission lines, DC specialties and a subsea cable
crossing. These four distinct physical specialties are broken down into the following
respective components:

o Component 1: Muskrat Falls Hydroelectric Development
o Component 3: High voltage direct current transmission system speclalties
o Component 4. High voltage overhead transmission lines including:
o Sub-component 4A: HVdc overhead transmission lines Muskrat Falis to
Soldiers Pond

o Sub-component 4B: HVac overhead transmission lines Muskrat Falls to
Churchiil Fafls

Component 2 Is the Gull island Hydro power plant (2000 megawatts) to be developed
subsequently to Muskrat Falls, and the execution of the subsea cable across the Strait of
Belle Isle which is not part of the SLI scope.

This Risk assessment has been made solely by a selected team of SNC-Lavalin
Experts at the request of the SNC-Lavalin Project Director for the Lower Churchill. _ .
Project. Expecting a high market heat up on major strategic. packages, the LCP
Project Director asked that an internal LCP project risk assessment be conducted
following the SNC-Lavalin risk assessment method typlcally epplied on all other
SNC-Lavalin projects. The Risk assessment workshop was conducted by the Risk
Director, of North America Reglon of Global M&MW Division, who has had previous
experience in hydroelectric power projects at Hydro- Québec/Bale James Soclety
(SEBJ).

This review was conducted at SNC-Lavalin’s expense with the objective of
preventing and or miltigating any .unforeseeable risk events that could have a
negative impact on the project’s cost and schedule and could Increase the project
exposure by more than 30% from its original budget.

2. KEY ELEMENTS OF THE LCP RISK MANAGEMENT PROCESS:

o Lower Churchlll Is a high profile project; for the local community, the provincial and
federal governments.

o SNC-Lavalin is contractually the EPCM and has an obligation to inform the Owner
(Nalcor) with regards to any events that may jeopardize the execution of the project.





)

RISK MANAGEMENT SNC*LAVALIN

Risk Review for Lower Churchill Project 806673 oAaTE April 2013

o This new Risk Assessment report is more in line with the objectives of the Project
Execution Plan and with SNC-Lavalin's risk assessment guidelines.

o The SNC-Lavalin Risk Team has reviewed the original Risk Register in force on the
project. The Risk management system implemented on the LCP did not provide for the
quantitative evaluation of Risk exposure, focusing rather on qualitative risk assessment
aspects aimed mostly at providing visibility and monitoring of actions supporting Risk
mitigation strategies. As such, it did not provide a proper overall-encompassing
evaluation and clear picture of the dollar value of each risk and the resulting total risk
exposure for the LCP project;

o Risk Management Is not duly empowered under the present LCP organizational
structure, which should report directly to the Project Director. Present organizational
reporting structure should be discussed and re-evaluated at the steering commiitee;

o Under this new methodology of assessing various levels of risks, the very high
consequence risks will be highlighted and will be presented to SNC-Lavalin senfor
management and Nalcor for thelr review, discussion and agreement on remedial action
plan to be implemented, and where possible, a preventive action plan put forward;

o [nthe present risk assessment report, risks (both threats and opportunities) that could
arise during and/or after project execution were consldered;

o Risks are managed through the SNC-Lavalin standard management tool, MOINS —
RISC - LESS (based on Dyadem International’s Stature platform).

3, MANDATE.
Appoint a Task Force dedicated to the preparation and Issuance of an executive
management report drawing optimized conclusions resulting from the high level risk

assessment on the Lower Churchill project and identify high level mitigation strategles and
supporting actlon plans, using the standard SNC-Lavalin methodology and tools.

4. EXECUTIVE SUMNMARY REPORT

The first LCP project risk register was drafted April 17th, 2013, by a group of selected
members from the Montreal, Panama and Newfoundland-Labrador offices, appointed by
Senlor Management. A second project risk assessment review was conducted from the
18th of April until the 21* of April 2013, by the same team members. Both these reviews
were performed In light of the actual LCP project situation, and the increases in pricing
recelved on some major construction packages, well above thelr original estimated budget
and schedule. The project must come to the realization that the market response to these
large bld packages is limited to a few major players. The pricing tendency is showing signs
of being well above thelr original set budgst. The pricing of all the bids contractual risk
factors by the bidders will be much more significant than expected and the procurement

| /)
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strategy originally foreseen for some major packages may no longer be applicable and may
result In a project schedule and budget overrun of more than 30% of the actual project
estimated value if the present project conditions are not altered.

The Task Force has reviewed and discussed the original project risk register and decided
to proceed with the elaboration of a new risk register based on SNC-Lavalin risk
assessment methodology, so as to provide a more realistic and manageable portrait of the
aclual project risk circumstances.

This new risk assessment approach was approved by SLI's Senior Management at the
request of the SNC-Lavalin Project Director for the Lower Churchill Project.

The abjective of identifying all the potential risks of the Lower Churchill Project was
attained.

A quantitative risk assessment was performed based on the relevant hydroelectric
experience of the appointed Task Force Members. The calculated risk exposure for the
Lower Churchill project Is estimated at 2.4 blllion CDN (please refer to Risk Register Table
1). This figure, based on the Team's experience, represents an order of magnitude of + or
~ 50% of our potential cost overrun,

This report Is at its preliminary stage, since it has not been distributed to all the project
. participants for thelr perusal and comments, given the urgency to present this risk
. assessment report to SNC-Lava!ln Executive Management.

Out of the 52 risks originally identified, 12 were retired due to double dlpplng or not
foreseen as a risk. Out of the remalining 40 Project risks evaluated, 25 are considered to be
Very High Risks, 3 High, 8 Medium and 3 Low.

The Very High nts 80% of the total number of identified risks from the Lower
Churchill project. This Is unusua in execution. This Indicates that many rigks

are foreseen to eccur durin and could materialize and cause the
project to deviate from its set schedule and baseline.

A strong risk control system should be put in place to prevent the budget cost overruns that
are presently foreseen, to be In the 38% range. The attached risk register hereln it details
the mitigation mS35ures and actions plans that normally form part of the report and should
be review In depth with the project execution plan. A further detalled Risk Revisw should
be performed at a later stage In participation with Nalcor Energy representatives.

Value-wise (quantitative assessment), 9 out of the 25 Very High risks identified, represent
56% of the estimated risk exposure value, estimated at 1.4 Billion CAD.
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Risk elements:

The 40 risks ranking from Very High to Low Risks have been identified by the Team
members and represent an estimated cost of 2.4billion CAD. It has been evaluated in view
of the actual potential cost trend of the project’s contractual situation, surrounding
economic and sociceconomic environment.

The following 9 Very High Prime Contract risks caplured and evaluated give a fair
description of the present project risk situation.

1)

2)

3)

Restricted pool of major contractors capable of bidding on the very large
packages developed for the LCP (already out for bids allowing for limited
possibility to re-scope or develop new packages). Fewer bids could be
submiited and at higher than original budgeted cost. This Risk is valued at 225
Million (C1) - Risk number 1

The unavailability to provide sufficient camp accommodation facllities may force
Contractors o find altemate accommodations which could lead to mobllization
and start-up delays, resulting in claims and ultimately project schedule delays.
This risk valued at 203 Milllon (C1) - Risk numbsr 32

A significant portion of the local labour market works in Western Canada. Local

. warkers are inexperienced in the LCP nature of work. Curently, the NL Hebron

. project s competing with our project and Is attracting labourers by offering good

4)

5)

conditions. The unavailabllity of qualified construction manpower may lead to
schedule delays and extra labour costs, as well as impacting on the quality of
the works, increased safety risks, etc. For C1, the main trades Issues bsing
carpenters, electriclans, iron workers (rebar), concrete pouring speclalists. For
C3, main trades Issues being electricians. For C4, maln trades issues being
lineman. This risk valued at 180 Milllon (For all) - Risk number 4

Due to the heated market conditions in transmission lines market (currently
the case In Alberta; LCP iIs dealing with the same bidders) and the size of the
construction packeges, fewer blds could be submilted and at higher than
budgeted cost. Also, very few of these major contractors will be able to perform
these large packages In the proposed timeframe. This risk value at 180 Million
(C4) - Risk number 18

Major components, such as turbines and gates, wil be procured and
manufactured In China. Based on SLi past experlences; quality, performancs,
warranty service and schedule problems can be anticipated with these Lump
Sum turnkey packages (i.e. major claims and delays). This risk valued at 168
Million (C1) - Risk number 5 ‘
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6) Powerhouse and splilway concrete works are planned on a three year duration
(2 winter seasons) with a very tight and aggressive schedule providing little
float, which might resuit in additional delays (possible 8 months) and costs. This
risk is valued at 128 Million (C1) - Risk number 2

7) As start-up of the spillway, river closure and river diversion are to be fulfilled-in
during an “lce-free” window. There is no float in the schedule with the preceding
activities (EA release, camp, road, etc.). Any delay in these previous activitles
may trigger missing the diversion window which will resuit in a one year delay In
the project schedule. Furthermore, there is also the technical risk of being
unable to finish the work within the “ice free” window timeframe. This risk is
valued at 88 Million (C1) - Risk number 3

8) Large EPC (Tumm-Key) packages sent to a restricted pool of spsclalized DC
manufacturing firms not used to perform all inclusive TK work including civil
work. These added risks will most likely result in higher than estimated Bid
Budget costs. This risk Is valued at 80 Million (C3) — Risk number 11

9) As no geotechnical investigations have been performed in the river under
footprint of dam and cofferdam, adverse conditions could be discovered during
construction leading to major rework, cost overruns and delays. This risk Is
valued at 80_Million(C1) - .Risk number 33 .

4.1 MANAGEMENT ASSESSMENT OF RISK EXPOSURE

The risk Team reviswers have serious concems In regards to the strategy In progress to
realize the Lower Churchill project. The packaging strategy used as refiected in the risk
fiumbers 1, 11 and 18 above; Is cause for concern. The project will face multiple problems
with the large EPC contractors who will bse holding the project’s budget and schedule
hostage and decrease our bargalining power; and should they fall to execute the work, the

LCP project will also fall, and at a huge cost. The Public’s Interest, as well as the Provincial
and Federal governments’ interests need to be safeguarded.

The EPC's will price the same risks that we have foreseen with a premium and the project
management team when negoliating with the lowest bidders, it will most likely occur
outslde the project's budgetary range. EPC contractors will use all the loops in the contract
documents to issue claims.

Procurement and manufacture of major critical project components in China will be a major
cause of concern to the project and at muitiple levels, Le., quality, warranty, after-service,
schedule, design changes, etc. In Mines and Metallurgy the major suppliers give the
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casting of large structures to Chinese companies, but the heart of thelr sophisticated
equipment Is made in Europs or other industrialized nations, where quality contro!
standards are more rigorously adhered to.

Manpower availability is a big concem in the Alberta oll and gas industry. They have
developed to altract labour from Newfoundiand, a frequent fiy-In fiy-out rotation and a
generous sglary and conditions packagse; this in a province with normally low income taxes.
We have also a competing project In Newfoundland; the Hebron project s in the oll and
gas Industry and is also draining whatsoever manpower Is left avallable. The Lower
Churchill project must atiract a different manpower (earthworks and civil works). The
environment where the project Is being developed Is difficult and the camp conditions are a
major cancern {f we are to attract and retain skilled manpower.

We have used the experience of a dedicated group of Experts in the Energy sector to help
the LCP project team In identifying the maln key elements that should be used to develop a
credible risk assessment, based on SNC-Lavalin's risk management approach so as to be
able to capture these varlous levels of risk that best portray the project’s actual situation.
Our approach is based on the ISO 31000 Intemational recognition and Is in line with our
Corporate Guldance procedures.

This Is a high profile project for the Newfoundland govemment, whose Guarantor is the
Federal govemment. Itis strongly suggested thatthese ldentified.risks be discussed .openly_
- and with full-transparency amongst the Parties, so as to be able to.align the project team

when executing the proposed mitigation plans.

SNC-Lavalin, as the Project's E.P.C.M. has the legal obiigation to advise its client of any
malor riskS that will cause prejudice to the project and which deviates signtficantly Trom Tis
budgel and-somatats; Our present concem is that wa foresea that the project wil Incur
moy& MHian @ 30% cost overrun If the project does not take action on the risk elements
ralsed In the Risk Assessment Report. The actual project stfuctire Is contributing to this

increasing risk factor. Client hias Tmited experience In huge civil work and earth-filled dam
work, power line and power station works. .

6. CONCLUSIONS

The present project execution schedule offers no float and critical activities could be
delayed, such as the Dam, Spillway (“ice free” window time frame), long lead items, only to
mention few of them. The actual problem to deliver the camps early, will affect the project
downstream. Additionally, the specific manpower needed to realize these hydropower
facilittes will be difficult to find. Most important the expert committee believe that the
manpower needed to fuifill the work should be in the nelghbourhocd of 2500 people and
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the project Is presently working with 1500. This concem has to be reviewed and given
proper conslderation at once. The camps facifities into this difficult environment should be
looked at carefully and compared with the camps facilites been provided presently in
Alberta and Quebec.

This exerclse has to be further pursued and daveloped with the Team experts Involving the
Client, so that both Parties are aligned on how to best resolve these Issues.

Nalcor and the EPCM team have to carefully review thelr roles, responsibilites and
contribution in this major project, since the challenges to be faced during the upcoming
execution phase will be major.

6. RECOMMENDATIONS

It is recommended that the Executive Management of SNC-Lavalin be involved in order to
discuss directly with the High Level management of Nalcor Energy In light of this new risk
assessment report, which has evaluated an EXPOSURE OF 2.4 billlon CAD. e a
potential cost overrun of 38% at 20% of project completion.

When published, this report will be public domain. Nalcor Energy and SNC-Lavallin have to
discuss the next step forward.

7. RISK WORKSHOP METHODOLOGY

The risk management approach used in this workshop is based on ISO 31000 guldelines
that promote a culture where risk can be openly discussed and effectively managed. The
participants in the risk session each had an opportunity to express their concerns or
percelved risks within the sections outlined in the scope above. The following outfines
the methodology undertaken In the risk workshop.

Risk Management Process
[ e,
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The first step in this process was to identify risks based on the components of the project
ie, the Muskrat Falls Hydroeleclric Development, the High voltage direct current
. transmission system specialties and the High voltage overhead transmission lines (ac and
dc). Risk titles and concise descriptions were developed and agreed upon by the
panel. The risk was determined to be either Component 1, 3 or 4 or concerning all the
project. The team has not identified any risk owners, but this should come at a later date.

The next phase was to provide a qualitative analysis that served to provide an order of
magnitude basis of comparison for each risk. The objective of providing an order of
magnitude was to be able to identify the most critical risks (+ or — 50%).

The panel was asked to select a consequence level (from VERY LOW to VERY HIGH),
which is determined by a percentage scale based on the project's CAPEX or OPEX. In this
case, the CAPEX was concluded to be $6100M CAD, representing the dollar value of the
Lower Churchill praoject. The table below demonstrates the Consequence Level breakdown:
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CAPEX Consequence Level

P.’Iin'rurh I\J‘Iair‘rium
Level (% CAPEX) (6, MIGAD) (%/CAPEX) (6 MICAD)

100% | set | som | s |

075% | $4575 | 100% | s61 |

050% | $30.50 | 075% | $4575 |

025% |  s1s25 | o0s0% | ss0s0 ]

. | 00 | o26% |  $1625 |

The following step included selecting the probability of the risk occurring and the
manageability level. Similar tables are illustrated below:

Prohability of Occurrence

Probability

* Very High ] 70% to 80%

Brobability
Level

Description

Will probably occur in most circumstances

50% to 70% Might occur under most circumstances

10% to 30%
< 10%

Could oceur at some time

I
|
30% to 50% ] Eﬁigh} oceur gt some time
|
|

May eccur in exceplional circumstances
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Manageahility

Level
Very High 80% ] Can easily be managed ]
60% ] In most circumstances can be managed I
40% l Can be managed I
20% | In most circumstances difficult to be managed ]
0% | Virlually impossible to manage |

The risk sofiware then computed the Probable Conseguence and classified the average
risk exposure based on the following calculation and table below:

Probable Consequence = Consequence x Prohability x (1- Manageabllity)
. CAPEX Probable Conseguence

Erobable - Minimum N5 Maximum
Gonseguence 7 CAREXValle (SIMICAD) (SIMICAD)
Llevel

I
0.35% 0 0.65% | ; : $39.§757 I
017%00.35% |  $10.87 ] $2135 ]
0.03% 0 0.17% | $1.83 | st0.97 |
0% to 0.03% | $00 I $1.83 |

Once the overall risk levels (probable consequences) had been identified, the panel was
able to compare and prioritize the risks. The following step in the process was to create
very detailed mitigations plans for each risk, including actions to be taken to mitigate these
risks. These items were developed in the action log tab of the software. Due dates and
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action owners will be developed at later date. This portion of the risk workshop was the
most labour intensive In terms of ime and overall discussion amongst the panel members.

The team was also able to provide several comments and revislons to all aspects of the
elements in the software (risk title, description, mitigation plans, actions, consequencs,
probability & manageability). In addition, several risks were retired due to the fact that they
were Included In other risks or they were percelved as double dipping risks by the panel.

8. RISK REGISTER SUMMARY TABLE 1
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1
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1 _—ﬁ‘—-‘—"_ 1
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| I has les3 mxpertise and where breaking
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! 3. mumnmnmw
n (-]}
| .32, Cal it mmﬂ&-‘ plant
| to meet the
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muycly.mmmwbnlummw
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! . mmmmuame. camg, | a mmwémgmmmﬁm
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. lane year detay in lhe projest schedule, foc specific schedule
| Furthermorm, there i also the technical | uzmvmmwmuwMumnm
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el - .5.Develap tafning plan for  [4.5.1. Plan a welsoming presentalion. ]
{ o | workers. 4,52, Davela and acploy an induction program. |
{ 8. Follow productivity 4.6.1, Devel X |
| o, s 4.5.2, Track and fingly. !
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| (1e. major clams and delays). i ‘ [ * |
] e | i L |
| ’ ! | - i |
| = ’Pmcmmem l Active | ’3‘ swem
B ) | |
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| | ] ! 2.0ffersupport fommain | (2.1, 1dently and 3stign GASHING BRENS 13 MRS Lanbacins wl be ihe |
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fng  pbtaied in o tmely fashion L, 2 )
| ] wwuwmd.uenm Y | Stakn YT ez : i
oRsinh ta Soetactios CoTustiten [ ! ' o e B — H
I i -~ b o SO ‘ { 10.2.2. Immedintely massess Gkelhood of metlic rm
r“f:‘?”?ﬂ P fuos oo | Looms forers ! acire | 520349 o cendition of lease ] i
elecirodes instead of metaliic . Reguiaiery 10.3.5ecure all posaidle 10.9,1, Evalusts other taska 1 fnd or creats foal. { |
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the analysis is captured in the email below.

The results confirm that there is nothing new in the SNC assessment that all risks were already
identified, quantified and were being actively mitigated. The allegation that LCP ignored these
risks or otherwise dismissed them at the time is not supported by the analysis.

Regards Paul

s

Nalcor - Analysis of SNC-Lavalin's Risk Assessment VC_F 120717.pdf

Paul Harrington

Project Director (Consultant to LCMC)
PROJECT DELIVERY TEAM

Lower Churchill Project

t. 709 737-1907 c. 709 682-1460 f. 709 737-1985

e. PHarrington@lowerchurchillproject.ca
w. muskratfalls.nalcorenergy.com

From: Paul Harrington/NLHydro
To: "Justin Dahl" <j_dahl@westney.com>
Date: 11/15/2017 01:28 PM

Subject: SNC-L Risk Report

Justin

| attach a Risk Assessment carried out by SNC-L in 2013 that was not provided to Nalcor
Project team at the time but was made public in 2017.

This was an internal SNC-L assessment that apparently was intended for SNC-L internal
purposes only. The release of the report in 2017 resulted in a great amount of public /media
debate and discussion. | request Westney to review the SNC-L Risk assessment report and
address specific issues that were raised when the report was released publically, these
include:

| would like to understand if the risks identified in the SNC-L report were identified by the
Project team Risk identification in 2012( or earlier) and included in the DG3 QRA by Westney
as either tactical or strategic risks and if certain risks were not included was there a valid


mailto:PHarrington@lowerchurchillproject.ca
http://muskratfalls.nalcorenergy.com/
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reason ?

I would also like to check if there were active mitigation efforts by LCP to reduce the impact
of the risks that were identified by SNC-L - were any of the risks simply ignored by LCP?

The SNC-L Assessment also makes certain assertions regarding LCP's risk management
approach, | would like each of these to be considered and determine if the assertions are
correct or not, supported by the facts.

The SNC-L risks are divided into sections from Very High to Low please cross refer to the LCP
risk register available at the time and provide the LCP risk reference.

Check and report if the range of outcomes from the Westney QRA at DG3 inclusive of the
results in the SNC-L Risk Assessment report?

Considering the Top Risks , when were these risks first identified and mitigation efforts
started?

Ultimately | want to understand if the SNC-L risks included in the assessment report would
have been a revelation to LCP Project team at the time or were these risks already identified,
understood, quantified and being actively managed. It is important to have these facts

s

snc_lavalin_risk_assessment.pdf

available.

Regards
Paul

Paul Harrington

Project Director (Consultant to LCMC)
PROJECT DELIVERY TEAM

Lower Churchill Project

t. 709 737-1907 c. 709 682-1460 f. 709 737-1985
e. PHarrington@lowerchurchillproject.ca

w. muskratfalls.nalcorenergy.com


mailto:PHarrington@lowerchurchillproject.ca
http://muskratfalls.nalcorenergy.com/
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An Analysis of SNC-Lavalin’s
Risk Assessment Report
L\ nalcor i

energy Discussion document
December 2017

Proprietary and Confidential © 2017 Westney Consulting Group
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Context

* In June of 2017, a Risk Assessment report for
the Lower Churchill Project (LCP) was
released to the public that was developed by
SNC-Lavalin in 2013

= The Risk Assessment made several assertions
about Nalcor Energy - LCMC’s risk
management practices

* LCMC requested that Westney complete a
review of the Risk Assessment to analyze the
validity of those assertions

Westn ey\!j
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Important items to note

Westn ey\!j

* The SNC-Lavalin Risk Assessment for the LCP
developed in 2013 was never submitted to Nalcor

" No copy exists in LCMC’s comprehensive
document control system

* The review was not requested by LCMC
management

* The document is identified as “Confidential for
SNC-Lavalin Internal Use Only” and was not
approved (signed) by Executive VP Scott Thon,
who was a sitting member of the Steering
Committee for SNC-Lavalin’s EPCM services
agreement




Assertions made in the 2013 SNC-Lavalin Risk Assessment are not

supported by the facts available CIMFP Exhibit P-03172 Page 7

Assertions about LCMC’s risk Supporting

management approach Facts available slides

€@ A quantitative evaluation of risk = Westney with LCMC and SNC-Lavalin completed a 4
exposure was not completed quantitative risk analysis in 2012 prior to sanction

@) The existing LCP risk register did = All risks identified by SNC-Lavalin were included in the 5-6
not provide a realistic portrait of LCP risk register and considered in Westney’s analysis

actual project risk
ProJ = SNC-Lavalin had several participants in Westney’s risk

identification and ranging sessions (which leveraged the
existing LCP risk register)

9 A clear picture of the total cost- ®* The range of outcomes from Westney’s analysis were 7
risk exposure was not provided inclusive of the results in SNC-Lavalin’s Risk
Assessment

= SNC-Lavalin provided critical cost estimate data to LCP
(e.g., concrete installation production rates, costs per
cubic meter) and was a key contributor in risk
sizing/ranging

9 The risk management function SNC-Lavalin was compensated for a full-time risk
was hot empowered manager and a LCMC senior manager was engaged in
the day-to-day risk activities

6 Mitigation plans were needed for = Top risks had been identified prior to sanction, with 8
the top 9 risks identified mitigations planned or already underway in 2013

Westn ey\!j
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Timeline of key events

Project
sanction
Estimate SNC-Lavalin
provided Risk
by SNC Assessment
Lavalin completed
2012 2013 2014
é
4 @ o1—0—0
Quantitative LCP fully
risk transitions
assessment to an IPT
completed by led by
Westney Nalcor
(instead of
SNC-
Lavalin)

Westn ey\!j

@ SNC-Lavalin led activity
@ Nalcor - LCMC led activity
@ Westney led activity

2015 2016 2017

SNC-
Lavalin
Risk
Assessment
released



All risks included in the SNC-Lavalin Risk Assessment had already been

identified by Nalcor-LCMC (1/2)

Very
high3

Risk title
@ High market cost from contractors to be expected

@ Concrete works slippage from baseline schedule

@ River closure slippage from baseline schedule

@ Limited availability of skilled and experienced manpower

@ Major components outsourcing in China

= Limited availability of skilled site management personnel

= Difficulty transitioning to an integrated team project delivery model
= Mobilization of community against the project

= Additional delays resulting from difficult early works

@ Large EPC packages

= Insufficient geotechnical information for north spur area

@ Large packages issued for transmission lines

@ No geotechnical data available

= Lack of control on delivering of Strait of Belle Isle (SOBI) crossing cable
= Commissioning failures of T&G units

= |nsufficient geotechnical information

@ Limited camp accommodation capacity at Muskrat Falls site

= No geotechnical information for dam

= (3 coordination of packages will be a challenge

= Insufficient suppliers’ QA/QC

Included'

AN SR ND ND N N NN NN NN NN NN NANANAN

CIMFP Exhibit P-03172

Nalcor-LCMC reference?

KR5 / KR 20
KR 20

KR 20

KR 24

KR 26

KR 22

KR 43

KR 18 / KR 19
**Time-risk analysis variable
KR 29

KR 23

KR 28

KR 23

KR 11

KR 13

KR 23

R 185/ KR 24
KR 23

R 162
R61/R 159

Page 9
Top 9 risks by size

" Included in Nalcor’s Decision Gate 3 Project Cost and Schedule Risk Analysis Report and incorporated into Westney’s analysis 2 KR = Key risk,

\Ij R = Risk 3 SNC-Lavalin risk level based on “probable consequence” (further details on slide 7)

Westney



All risks included in the SNC-Lavalin Risk Assessment had already been

identified by Nalcor-LCMC (2/2) “M"" BXnbitF-03172 Page 10

Risk title Included’ Nalcor-LCMC reference?
= Contractors’ (or sub-contractors’) errors / omissions \/ = R59
= Native issues for powerlines in Labrador \/ = KR18

;’fgg « Possibility of strike V.« KR 24
= Underestimating workforce required to accomplish project \/ = KR 24
= Claims arising from contractors or suppliers \/ = R24
= Requirements surrounding environmental assessment release \/ = KR 15
= Complexity of commissioning and system integration \/ = KR 13
= Riverside cofferdam catastrophic flooding \/ = R12
= Scope of packages not aligned with suppliers’ core businesses \/ = R 147
= Readiness for start-up might be a challenge \/ = KR 13
= Problematic long lead items \/ = R51/R130
= Possible dispute for acquiring ROW for approx. 100km of powerlines \/ = R84
= Powerlines corridor located in remote areas \/ = R122 /R 9%4
= Delay in availability of admin. building creating inefficient site mgmt. \/ = Not considered a risk (minor issue)
= Suitability of site south access road \/ = R37/R130
= Cost overrun on electrode pond in Labrador \/ = R70
= Bankruptcy of major LCP contractors or suppliers \/ = KR26 /KR5
= Limited camp accommodations capacity at Upper Churchill Falls site \/ = KR5

Low3 = Adverse weather conditions \/ = **Time-risk analysis variable
= Insufficient air travel to LCP sites \/ = KR 24

" Included in Nalcor’s Decision Gate 3 Project Cost and Schedule Risk Analysis Report and incorporated into Westney’s analysis ZKR = Key risk,
R = Risk 3SNC-Lavalin risk level based on “probable consequence” (further details on slide 7)

Westney



The range of outcomes from WesCtInge/’Es ha'bnaplg
results in SNC-Lavalin’s Risk RepoM xhibit P~

Cost timing assumptions

Estimate basis

Risk identification

Risk quantification and
modeling

Analysis completion

Cost-risk results

Westney

2012 CS (at time of estimate)

CS$5.465 Billion

LCP’s risk register and collaborative
risk identification sessions with SNC-
Lavalin and Nalcor

Ranging of best and worst cases for
both “tactical” (i.e., risks around
the estimate) and “strategic” risks,
with probabilistic modeling of all
risks via Monte Carlo simulation
techniques

2012

C$5.8 Billion - €$8.2 Billion' (P5 to
P95, escalated to end-of-project CS)

TP5 to P95 range in 2012 C$ is C$5.5 Billion - C$7.4 Billion

Westney

?::;1i;2were inclusive of the

Page 11

SNC-Lavalin

End-of-project costs

CS6.1 Billion stated, which is likely
inclusive of contingency (the amount
was C$5.8, excluding contingency)

LCP’s risk register and discussion
with SNC-Lavalin internal personnel

Sizing of each risk based on a
formula for probable consequence
(“consequence” x “probability” x (1
- “manageability))

Probable consequences added to
determine total risk

2013 (after several key bid packages
had been received)

C$8.2 Billion (CS$5.8 Billion + C$2.4
Billion in risk)



Top risks had been identified by Nalcor prior to Decision Gate 2 (2010),
with mitigations planned or already underway in 2013

Risk title

High market cost from
contractors to be expected

Limited camp accommodation
capacity at Muskrat Falls site

Limited availability of skilled
and experienced manpower

Large packages issued for
transmission lines

Major components outsourcing
in China

Concrete works slippage from
baseline schedule

River closure slippage from
baseline schedule

Large EPC packages

No geotechnical information
for dam

Westn ey\!j

SNC-L risked amount
($ millions)

225

203

203

180

168

126

96

90

90
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Nalcor-LCMC response / actions already underway in 2013

Bidders were aggressively profiled
Almost all packages bid had 4 or more bidders

Design of the “in ground” services was changed to allow for additional camp
accommodation blocks to be built as the need arose

A competitive wage / labour agreement with the Hebron Project was established
A high quality camp and accommodations was built (e.g., fiber internet, TVs in
all rooms, central gym, cinema, etc.)

An aggressive campaign was executed to attract workers from Western Canada
Transportation was streamlined (e.g., charter aircraft, bussing from the airport)

First package bid (HVac TL) was broken into small packages. Bid revealed
significant savings for larger package which was leveraged for the HVdc TL

An extensive bidding process was conducted and supplier inspections/quality
reviews were completed for the proposed facilities in China
LCP had a full-time QA team on-the-ground in China, and quality was good

The project schedule at sanction was recognized as a target schedule with
aggressive milestones

To further de-risk schedule, a decision was made in March of 2013 to move
diversion from 2015 to 2016

Mitigations resulted in river closure, diversion, and spillway operation being
achieved on schedule

LCP’s financial advisors and rating agencies required large packages that limited
interfaces from contractors with global EPC capabilities and high credit-
worthiness, with a preference for unit-rate and lump-sum contractors

A decision was made that the in-river geotechnical investigations actually
offered a much lower cost and schedule risk than portrayed by SNC-Lavalin’s
geotechnical engineers
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RISK MANAGEMENT SNC-LAVALIN
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P

RISK MANAGEMENT SNC*LAVALIN
Risk Revlew for Lower Churchill Project 606673 obate April 2013

1. INTRODUCTION

The LCP project presently under development encompasses the Muskrat Falls
Hydroelectric Plant, assoclated transmission lines, DC specialties and a subsea cable
crossing. These four distinct physical specialties are broken down into the following
respective components:

o Component 1: Muskrat Falls Hydroelectric Development
o Component 3: High voltage direct current transmission system speclalties
o Component 4. High voltage overhead transmission lines including:
o Sub-component 4A: HVdc overhead transmission lines Muskrat Falis to
Soldiers Pond

o Sub-component 4B: HVac overhead transmission lines Muskrat Falls to
Churchiil Fafls

Component 2 Is the Gull island Hydro power plant (2000 megawatts) to be developed
subsequently to Muskrat Falls, and the execution of the subsea cable across the Strait of
Belle Isle which is not part of the SLI scope.

This Risk assessment has been made solely by a selected team of SNC-Lavalin
Experts at the request of the SNC-Lavalin Project Director for the Lower Churchill. _ .
Project. Expecting a high market heat up on major strategic. packages, the LCP
Project Director asked that an internal LCP project risk assessment be conducted
following the SNC-Lavalin risk assessment method typlcally epplied on all other
SNC-Lavalin projects. The Risk assessment workshop was conducted by the Risk
Director, of North America Reglon of Global M&MW Division, who has had previous
experience in hydroelectric power projects at Hydro- Québec/Bale James Soclety
(SEBJ).

This review was conducted at SNC-Lavalin’s expense with the objective of
preventing and or miltigating any .unforeseeable risk events that could have a
negative impact on the project’s cost and schedule and could Increase the project
exposure by more than 30% from its original budget.

2. KEY ELEMENTS OF THE LCP RISK MANAGEMENT PROCESS:

o Lower Churchlll Is a high profile project; for the local community, the provincial and
federal governments.

o SNC-Lavalin is contractually the EPCM and has an obligation to inform the Owner
(Nalcor) with regards to any events that may jeopardize the execution of the project.
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o This new Risk Assessment report is more in line with the objectives of the Project
Execution Plan and with SNC-Lavalin's risk assessment guidelines.

o The SNC-Lavalin Risk Team has reviewed the original Risk Register in force on the
project. The Risk management system implemented on the LCP did not provide for the
quantitative evaluation of Risk exposure, focusing rather on qualitative risk assessment
aspects aimed mostly at providing visibility and monitoring of actions supporting Risk
mitigation strategies. As such, it did not provide a proper overall-encompassing
evaluation and clear picture of the dollar value of each risk and the resulting total risk
exposure for the LCP project;

o Risk Management Is not duly empowered under the present LCP organizational
structure, which should report directly to the Project Director. Present organizational
reporting structure should be discussed and re-evaluated at the steering commiitee;

o Under this new methodology of assessing various levels of risks, the very high
consequence risks will be highlighted and will be presented to SNC-Lavalin senfor
management and Nalcor for thelr review, discussion and agreement on remedial action
plan to be implemented, and where possible, a preventive action plan put forward;

o [nthe present risk assessment report, risks (both threats and opportunities) that could
arise during and/or after project execution were consldered;

o Risks are managed through the SNC-Lavalin standard management tool, MOINS —
RISC - LESS (based on Dyadem International’s Stature platform).

3, MANDATE.
Appoint a Task Force dedicated to the preparation and Issuance of an executive
management report drawing optimized conclusions resulting from the high level risk

assessment on the Lower Churchill project and identify high level mitigation strategles and
supporting actlon plans, using the standard SNC-Lavalin methodology and tools.

4. EXECUTIVE SUMNMARY REPORT

The first LCP project risk register was drafted April 17th, 2013, by a group of selected
members from the Montreal, Panama and Newfoundland-Labrador offices, appointed by
Senlor Management. A second project risk assessment review was conducted from the
18th of April until the 21* of April 2013, by the same team members. Both these reviews
were performed In light of the actual LCP project situation, and the increases in pricing
recelved on some major construction packages, well above thelr original estimated budget
and schedule. The project must come to the realization that the market response to these
large bld packages is limited to a few major players. The pricing tendency is showing signs
of being well above thelr original set budgst. The pricing of all the bids contractual risk
factors by the bidders will be much more significant than expected and the procurement

| /)
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strategy originally foreseen for some major packages may no longer be applicable and may
result In a project schedule and budget overrun of more than 30% of the actual project
estimated value if the present project conditions are not altered.

The Task Force has reviewed and discussed the original project risk register and decided
to proceed with the elaboration of a new risk register based on SNC-Lavalin risk
assessment methodology, so as to provide a more realistic and manageable portrait of the
aclual project risk circumstances.

This new risk assessment approach was approved by SLI's Senior Management at the
request of the SNC-Lavalin Project Director for the Lower Churchill Project.

The abjective of identifying all the potential risks of the Lower Churchill Project was
attained.

A quantitative risk assessment was performed based on the relevant hydroelectric
experience of the appointed Task Force Members. The calculated risk exposure for the
Lower Churchill project Is estimated at 2.4 blllion CDN (please refer to Risk Register Table
1). This figure, based on the Team's experience, represents an order of magnitude of + or
~ 50% of our potential cost overrun,

This report Is at its preliminary stage, since it has not been distributed to all the project
. participants for thelr perusal and comments, given the urgency to present this risk
. assessment report to SNC-Lava!ln Executive Management.

Out of the 52 risks originally identified, 12 were retired due to double dlpplng or not
foreseen as a risk. Out of the remalining 40 Project risks evaluated, 25 are considered to be
Very High Risks, 3 High, 8 Medium and 3 Low.

The Very High nts 80% of the total number of identified risks_from_the Lower
Cﬁuﬁﬂ'ﬁ.&%m execution. This indicates that many risks
are foreseen to_eceur durin and could materialize and cause the

A strong risk control system should be put in place to prevent the budget cost overruns that
are presently foreseen, to be In the 38% range. The attached risk register hereln it details
the mitigation mS35ures and actions plans that normally form part of the report and should
be review In depth with the project execution plan. A further detalled Risk Revisw should
be performed at a later stage In participation with Nalcor Energy representatives.

Value-wise (quantitative assessment), 9 out of the 25 Very High risks identified, represent
56% of the estimated risk exposure value, estimated at 1.4 Billion CAD.
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Risk elements:

The 40 risks ranking from Very High to Low Risks have been identified by the Team
members and represent an estimated cost of 2.4billion CAD. It has been evaluated in view
of the actual potential cost trend of the project’s contractual situation, surrounding
economic and sociceconomic environment.

The following 9 Very High Prime Contract risks caplured and evaluated give a fair
description of the present project risk situation.

1) Restricted pool of major contractors capable of bidding on the very large
packages developed for the LCP (already out for bids allowing for limited
possibility to re-scope or develop new packages). Fewer bids could be
submiited and at higher than original budgeted cost. This Risk is valued at 225
Million (C1) - Risk number 1

2) The unavailability to provide sufficient camp accommodation facllities may force
Contractors o find altemate accommodations which could lead to mobllization
and start-up delays, resulting in claims and ultimately project schedule delays.
This risk valued at 203 Milllon (C1) - Risk numbsr 32

3) A significant portion of the local labour market works in Western Canada. Local

. workers are inexperlenced in the LCP nature of work. Currently, the NL Hebron

. project s competing with our project and Is attracting labourers by offering good
conditions. The unavailabllity of qualified construction manpower may lead to
schedule delays and extra labour costs, as well as impacting on the quality of
the works, increased safety risks, etc. For C1, the main trades Issues bsing
carpenters, electriclans, iron workers (rebar), concrete pouring speclalists. For
C3, main trades Issues being electricians. For C4, maln trades issues being
lineman. This risk valued at 180 Milllon (For all) - Risk number 4

4) Due to the heated market conditions in transmission lines market (currently
the case In Alberta; LCP iIs dealing with the same bidders) and the size of the
construction packeges, fewer blds could be submilted and at higher than
budgeted cost. Also, very few of these major contractors will be able to perform
these large packages In the proposed timeframe. This risk value at 180 Million
(C4) - Risk number 18

6) Major components, such as turbines and gates, wil be procured and
manufactured In China. Based on SLi past experlences; quality, performancs,
warranty service and schedule problems can be anticipated with these Lump
Sum turnkey packages (i.e. major claims and delays). This risk valued at 168
Million (C1) - Risk number 5 ‘
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6) Powerhouse and splilway concrete works are planned on a three year duration
(2 winter seasons) with a very tight and aggressive schedule providing little
float, which might resuit in additional delays (possible 8 months) and costs. This
risk is valued at 128 Million (C1) - Risk number 2

7) As start-up of the spillway, river closure and river diversion are to be fulfilled-in
during an “lce-free” window. There is no float in the schedule with the preceding
activities (EA release, camp, road, etc.). Any delay in these previous activitles
may trigger missing the diversion window which will resuit in a one year delay In
the project schedule. Furthermore, there is also the technical risk of being
unable to finish the work within the “ice free” window timeframe. This risk is
valued at 88 Million (C1) - Risk number 3

8) Large EPC (Tumm-Key) packages sent to a restricted pool of spsclalized DC
manufacturing firms not used to perform all inclusive TK work including civil
work. These added risks will most likely result in higher than estimated Bid
Budget costs. This risk Is valued at 80 Million (C3) — Risk number 11

9) As no geotechnical investigations have been performed in the river under
footprint of dam and cofferdam, adverse conditions could be discovered during
construction leading to major rework, cost overruns and delays. This risk Is
valued at 80_Million(C1) - .Risk number 33 .

4.1 MANAGEMENT ASSESSMENT OF RISK EXPOSURE

The risk Team reviswers have serious concems In regards to the strategy In progress to
realize the Lower Churchill project. The packaging strategy used as refiected in the risk
fiumbers 1, 11 and 18 above; Is cause for concern. The project will face multiple problems
with the large EPC contractors who will bse holding the project’s budget and schedule
hostage and decrease our bargalining power; and should they fall to execute the work, the

LCP project will also fall, and at a huge cost. The Public’s Interest, as well as the Provincial
and Federal governments’ interests need to be safeguarded.

The EPC's will price the same risks that we have foreseen with a premium and the project
management team when negoliating with the lowest bidders, it will most likely occur
outslde the project's budgetary range. EPC contractors will use all the loops in the contract
documents to issue claims.

Procurement and manufacture of major critical project components in China will be a major
cause of concern to the project and at muitiple levels, Le., quality, warranty, after-service,
schedule, design changes, etc. In Mines and Metallurgy the major suppliers give the
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casting of large structures to Chinese companies, but the heart of thelr sophisticated
equipment Is made in Europs or other industrialized nations, where quality contro!
standards are more rigorously adhered to.

Manpower availability is a big concem in the Alberta oll and gas industry. They have
developed to altract labour from Newfoundiand, a frequent fiy-In fiy-out rotation and a
generous sglary and conditions packagse; this in a province with normally low income taxes.
We have also a competing project In Newfoundland; the Hebron project s in the oll and
gas Industry and is also draining whatsoever manpower Is left avallable. The Lower
Churchill project must atiract a different manpower (earthworks and civil works). The
environment where the project Is being developed Is difficult and the camp conditions are a
major cancern {f we are to attract and retain skilled manpower.

We have used the experience of a dedicated group of Experts in the Energy sector to help
the LCP project team In identifying the maln key elements that should be used to develop a
credible risk assessment, based on SNC-Lavalin's risk management approach so as to be
able to capture these varlous levels of risk that best portray the project’s actual situation.
Our approach is based on the ISO 31000 Intemational recognition and Is in line with our
Corporate Guldance procedures.

This Is a high profile project for the Newfoundland govemment, whose Guarantor is the
Federal govemment. Itis strongly suggested thatthese ldentified.risks be discussed .openly_

- and with full-transparency amongst the Parties, so as to be able to.align the project team
when executing the proposed mitigation plans.

SNC-Lavalin, as the Project's E.P.C.M. has the legal obiigation to advise its client of any
malor riskS that will cause prejudice to the project and which deviates signtficantly Trom Tis
budgel and-somatats; Our present concem is that wa foresea that the project wil Incur
mord i & 30% cost overrun If the project does not take action on the risk elements
raised Tn the Risk Assessment Report. The actual project structire s contributing to this
incréasiig risk factor. Cllent has Timlted expsrience in huge civil work and earth-filled dem
work, power line and power station works. .

6. CONCLUSIONS

The present project execution schedule offers no float and critical activities could be
delayed, such as the Dam, Spillway (“ice free” window time frame), long lead items, only to
mention few of them. The actual problem to deliver the camps early, will affect the project
downstream. Additionally, the specific manpower needed to realize these hydropower
facilittes will be difficult to find. Most important the expert committee believe that the
manpower needed to fuifill the work should be in the nelghbourhocd of 2500 people and

[+
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the project Is presently working with 1500. This concem has to be reviewed and given
proper conslderation at once. The camps facifities into this difficult environment should be
looked at carefully and compared with the camps facilites been provided presently in
Alberta and Quebec.

This exerclse has to be further pursued and daveloped with the Team experts Involving the
Client, so that both Parties are aligned on how to best resolve these Issues.

Nalcor and the EPCM team have to carefully review thelr roles, responsibilites and
contribution in this major project, since the challenges to be faced during the upcoming
execution phase will be major.

6. RECOMMENDATIONS

It is recommended that the Executive Management of SNC-Lavalin be involved in order to
discuss directly with the High Level management of Nalcor Energy In light of this new risk
assessment report, which has evaluated an EXPOSURE OF 2.4 billlon CAD. e a
potential cost overrun of 38% at 20% of project completion.

When published, this report will be public domain. Nalcor Energy and SNC-Lavallin have to
discuss the next step forward.

7. RISK WORKSHOP METHODOLOGY

The risk management approach used in this workshop is based on ISO 31000 guldelines
that promote a culture where risk can be openly discussed and effectively managed. The
participants in the risk session each had an opportunity to express their concerns or
percelved risks within the sections outlined in the scope above. The following outfines
the methodology undertaken In the risk workshop.

Risk Management Process
[ e,
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The first step in this process was to identify risks based on the components of the project
ie, the Muskrat Falls Hydroeleclric Development, the High voltage direct current
. transmission system specialties and the High voltage overhead transmission lines (ac and
dc). Risk titles and concise descriptions were developed and agreed upon by the
panel. The risk was determined to be either Component 1, 3 or 4 or concerning all the
project. The team has not identified any risk owners, but this should come at a later date.

The next phase was to provide a qualitative analysis that served to provide an order of
magnitude basis of comparison for each risk. The objective of providing an order of
magnitude was to be able to identify the most critical risks (+ or — 50%).

The panel was asked to select a consequence level (from VERY LOW to VERY HIGH),
which is determined by a percentage scale based on the project's CAPEX or OPEX. In this
case, the CAPEX was concluded to be $6100M CAD, representing the dollar value of the
Lower Churchill praoject. The table below demonstrates the Consequence Level breakdown:

I 10 |
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CAPEX Consequence Level

it T B st
Level (% CAPEX) (6, MIGAD) (%/CAPEX) (6 MICAD)
100% | set | som | s |
m 075% | $4575 | 100% | se1 |
LM | oso% | $30.50 | 075% | $4575 |
BT oz | stm | osm | ses |
B Vel Wil . | 00 | o2s% |  sts25 |

The following step included selecting the probability of the risk occurring and the
manageability level. Similar tables are illustrated below:

Prohability of Occurrence

Probability

* Very High ] 70% to 80%

Brobability
Level

Description

Will probably occur in most circumstances
50% to 70% Might occur under most circumstances
10% to 30%

< 10%

Could oceur at some time

I
|
30% to 50% ] Eﬁighl oceur gt some time
|
|

May eccur in exceplional circumstances
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Manageahility

Manageabllity ol :

Level
Very High 80% Can easily be managed
High 60%

In most circumstances can be managed
20% In most circumstances difficult to be managed

l
I

40% | Can be managed .
|

0% |

e e e

Virlually impossible to manage

The risk sofiware then computed the Probable Conseguence and classified the average
risk exposure based on the following calculation and table below:

Probable Consequence = Consequence x Prohability x (1- Manageabllity)
. CAPEX Probable Conseguence

Erobable - Minimum N5 Maximum
Gonseguence 7 CAREXValle (SIMICAD) (SIMICAD)
Llevel

I
0.35% 0 0.65% | ; : $39.§757 I
017%00.35% |  $10.87 ] 52135 |
0.03% t0 0.17% | $1.83 | $10.37 |
0% to 0.03% | $00 ] $1.83 |

Once the overall risk levels (probable consequences) had been identified, the panel was
able to compare and prioritize the risks. The following step in the process was to create
very detailed mitigations plans for each risk, including actions to be taken to mitigate these
risks. These items were developed in the action log tab of the software. Due dates and
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action owners will be developed at later date. This portion of the risk workshop was the
most labour intensive in terms of ime and overall discussion amongst the panel members.

The team was also able to provide several comments and revislons to all aspects of the
elements in the software (risk title, description, mitigation plans, actions, consequencs,
probability & manageability). In addition, several risks were retired due to the fact that they
were Included In other risks or they were percelved as double dipping risks by the panel.

8. RISK REGISTER SUMMARY TABLE 1
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aefivery model. e ol a0 gas iadusiry then with heavy ‘ 7.1.3. Precise levels of suthodty ofapprovals, |
| ard hytrm works, leacing to h 7.2.1nsure key positons filed 127, 3 and cr respons akties ety
| ﬂr‘;:n\ld::umarlnn:e\:an& Artive f 543.92m wmwn:'um both entbes, |
bs well ag 10 lege than op! o~ people specificaly in aploy mbuking |
i plus decisions, projects of this nature, u"‘mﬂd' S [
| { 2., Develop project procedures, work hstrucSions, {
H ..._M!!i
7.2.4, Develop and ceploy irmining on use of project
! procecures, work instnctions, forms, !
% | 51 Mobiization of [Some proups in the NL papuistion coud | H 1.Promots ergogement 6! B.1.1, Develop a LCP wice approaeh to engage First |
pammunity react agminst the increnczing itz | First Naliona, are nal ol of don't IBA.
pgainsd the politcal contitvily. protests or Lt:_nmum meet all communifies to !
project. Hemonsiration, IBA sgreement covers mmhnmnmm
| Mtwn::lwtcsﬂmm:ph i ] . recources
| benetis, seme lnnu pecpls | R A
| LCP due 1 emvinnmentsl and cuteral Putin pace a Laiton u“' reguiar ""ﬂ
contems, same oifer Fezt Natiew's commites that could i commonities informed,
(.3, Mafis) seem 10 wen adcress vanious
benafing fom LCP same way as nnu Actve | tanm communitec (lany, inul
beopls, Reprasentatives of First Nations| i Meilz, eto) lssues 002
roult blask the Dongiruction siteg 1 basi
| praszure on LCP and Io proncte Hire an aboriginal (Innu an ﬂ.atmle |
| their agendas [pading to schedule Jelay, others) affnirs coordinator | between cocrdinator and the dfferent i
| axira costs and reputational damage. | far the | cammuniies, {
{ A.Assure that ol [BA IEE
| condiions (environmental, H
| ] J recnomics and ete) am
Pageleftt
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Lower Churchll
Project:
tnser; S055T)
Camponent: Project: Category: J o
-l © = -
| s E‘ %‘ g a8
{Com g Risk Risk 3 i7 2| misk
{m! Risk Titlo Risk Description 2 Risk | 1=0 | Category [owner| gt HElZ g agg o Mitigation Action Comment
- ] & = &
I H Tolkiied in coniormity wih
| 5 i
3 ! .1.5killed and excerienced  9.1.1, Putin place skifed ona t
*‘ ‘ i1 staft, :
| " { .2, Analyze work progress o 5.2, orme of work, |
[ [ | Censtrustion| Actve “,:"“”" cvalate dlipags and cefintn 9 9. Add sddiional contractors, i
= | ! 5.2.4, Postoone of delay non critical activilies. 1
l"l i €2 Requirements nmm:mnhpmhnml ' | | 10.1. Acceleraton nn.1.1.mh cimuse for possible accelenation |
fng  pblahedina L 31 ; ! i
| tal wuuuwmd.uum- 'R " 021, {
| | £-2013, i contract for C3 hasbeen || | | 102-3!!!0“&1‘;“ 0.2 MMWM:M:Q“ i [
| Chrtisare e fi: ‘ l 10.2.2 Immadiately reassess kelhood of metalle rekum ;
m RLemlI: Client | Active | $2924m : a cendition of lease ]
| rgutatory 10,3, Secure all possible 110.9,1, Evaluste ather tasks 1o fnd or creats Soal. ! i
| schedule faan i "
. | i ;
11 |27 Large EPC ! | 1.1, Find eter (11,11, Find other supplier wha can nuafity for this scope |
}m. 11.2.Bonus and liquidalsd  [11.2.1, Include in specific contract clouse high value ]
FIN | Procuremont Active |55 "'“’“m 590m damages liquidated camage and incentive |
| i
12 |32 Seope ot | 5 | 12.1. Consider re-scoping. 1.1, Give civil work lo
mmﬂ | ' Q1&Evﬂnh"dhwmmmms :
pligned Sco0E.
Wpcess cor | 122 Subconiactor appmial. [12.2.1,Prer o uaring contact 2 3 coracis, five
!" mb-mmm UD-CONTRETeY.
implomenting carty e 12.3,Delalled schedule and  [12.3.1, Prior to beginning of wark, ablain
opertonsl and tﬂ'dnrlmdmmy b= P | Prosurement | Aztve Medai LR 05 3 17,18 mMEDIL| ™ consiuction methed schedue ang
seams coudd [mlt abddy o meet ho Nght] N2.3.2. Perform what-! method on eritcal path (o
schedule s | 4 when
! =4 i [12.4. Supendsion cf work [12.4,1, Ensure conatant supenvsion of subconiracied
| e | | 1 werk, I
i 4 | | : 12.4,2, Ensure tha! we react quickly 16 any tSppagoof 1
3 5 { | g work
12 | 23 Readiness for K, and ACDC [ | 1.1, Have a POV team involved at site a3 300n 22
gianes might omerirsatns are complex % | possible sferbecinningofwark |
' Sshalrgt pickvoby s nheraie s Sn niike. N o Astve (|15 13.2.1. Develop fght commissioniogplon |
power netanre, ke to | ™ o« 1 ammer tasks to “nd |
| Eommission these systems could delyy ; | | | [13.2,1, Evaluate amer orcresie foal, |
{ [ i i
O == s c Vo | I - [14.1.1, Perform field and deskiop (based enhistoric.  Because of geslech
pentachnical  Pave been perkirmed on the norh spur. |5 PR | Constaston i l.eu-!’g- | dats) geotechnical shudies, rainties, we could |
infermaton for [stverse condiions could be discovered | | | m 14.1.2 Vabitate desion with peotechncal investigaton 60 bolder of un=table
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Lownr Chaeht
Project!
RNumber; 505573
Co nant: Projoct: Categony 3
I _'E > =
Com Risk | { Risk |E S . | ] 555 Risk
] p PRisk Title Rizk Description iOpe Risk Type Category |Owmer status |B & g i i sgg Levet Hitigation Action Comment
]
i o
RGN 3pur ArEA. BURG CONSIICToN Ieading 10 Major ’ 1 i possiie, msulls 1503, which could resukin
Fewark, S8t overmuns ond delays £ | 14,1.3, Add results to RFPs for contractors b major $20pe change.
v | 4.2, Adapl contract strategy to [14.2., Unit price aparaach fo assure fexibility i
| data pvallabla,
) ! 4.3, Secure ol possible 14.2.1, Evaluate other tasks to #nd or create ficat, {
e scheduls ficat, i
{16 | €2 Proslematic  [Tight schoduls with no foat, Typical 30 {1 8 i [15.1. Expedite contact |
| lang lead lems Mmmwwv:r:eh I q‘l | | Swarding,
i crarred 3 e | | » |
| for civi work 1o Do oy mt g ot | |14un}“?”1us'“""ﬁ;’:f‘“ 115.2.1, Evaluale ofner tasks fo fnd or creale Scal.
leted within & manths of Centract || | f e ‘
ward (Palidate) to preventcelaying | | ] |
X | |
18 | ©t Posshle cfway is netentirely aguired. | | ] 16.1. Assess fand owner 15.1.1. Find out who pre tand owners, go meet them as
| Hispute for Negotistion with land owners wil be | i | tihmaton, 500N 83 1o
ey o 50 rotménts o ba ey g j Woci 18.1.2. As 2000 3 Issucs wilh owners ara known, then
! jdangfor  fsgnificanty, whith woukd rezut n 3 i Legal Active | m |P1RRmEy mmmamum
| Soormet i j ' ; 16.1.2, Prepare a contingency plan for tasks involved in
| _Emleﬁn!; o L | } possidie delays cus to right of way.
I“ | e Pruetines n some remote regions of NEL (ex. 7 | 117.1, Obtain from contractors  (17.1,1, Assuse that they are covering: access roads,
|| momicoribcaed Range Mounta'ni), scess and | their cetalled logistics | mmmmumm;# .
inremete preas toud B rore Bfiau than ! ‘ slan winter constuction metheds, and camp sizes and
] 1 & cost and i { focators tof use (3 !
eelnys, As construclion of tansmissicn | | ] | - . |
| e ot i Us i ' PEDm\r.z.g-:.m-tu_ngmn 'L
ccationa (espacially in Labradar) and ™ Active | m “‘m",uu1m " H_MTJ. o ROW r
I periormed long ahead o! |
{ i conal l
l 17.4.Clear the comidor long i
i Ml ahead of construction, I
| I | ! ]
e f i 16.1. Re-pacxing sirategy. 15.1.1.Emnmussmhmmwﬂw
! | packaging strategy.
| | [ El.u.Fmonﬁ-nl:‘:‘mw«edm [
Procursment Acthve ||20% | bicidersNorm
™ ot | i| % i 1E.1.3. Provide suffcient gectechnical data ta
| certacions,
| .
o I . - . Pertem eady survers,  R0.1.1 Valate coridar nd pylone pesions i
. | s 20.1.2. Add esults to RFP for contmacors. |
| PN |Construston ' Active | m sossam .2. Perform geotschnical 20.2.1. Perform Seld and deskiop (based on historic b
| ] investigation aa 3con By | data) ical studies.
, l + 1 posshle, 20.2.2, Develop driling program for HVds even before
! ! EA release
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Lower Cherzhll
Proges
MNumber: S05573
Component: Project: Category: i .
| - STETZ1 2] of |
| : HETE IR AR} |
1 (oM ok e Risk Dezeription v ek | category |owner| Jok HE 3 B §3g Hitigation Action Comment
R |
= m;musmmmmm
y So2a mmunw:mm
R 20,3, Procaed b clearing of 3.1, Start HVas & HVde clearing in advanss,
4 comidor |
| i 1 20.4.1, Evaluate other tasks 1o nd or create fiaat
4 L L
Jat !rummm The wosle prosedt is dependentonthe | |
b the ntegration of Pve marne crosting 2nd | i L
gelveningof  Hefivering capabiities while this scoperis| - 1 -
irait f Bate by another Project Team b i | Conatrucicn ACS
Crossing  disting! from the LCP Team. 3 !
cadle, e X |
t [ALt Eompissityor Dusto oy, overatintsgratenof [ | i1, M : '
commissicning fal LCP campenents and actvites plus S t Mﬂvﬂaammhnmwmm
and system  lexternal lsland fink prcr 1o projact = ‘ inclhuding scope, schedu'e, budgel of integration, |
o 9. may rep & o ‘
pigniicant challangs leading o overall |= f‘; |
! Ftmy of o p e | z.tzrqbpam_xfnmmmdhmnu
‘ 4 FiN “"“m" Active s cutages, requirement of inpulsouiputs, regutar
i BrOSESS reviews), g
i : 13, Assure a proper followup of actviies, |
v | 1 resource
[ | o | %mtmwmm
TIED Commisibdwhwmufcumls il Fs.ucumm;;wmmmmm
{ falures of TAG part of commissioning. fadure of so sceount all realaye potential fadures.
s, mmmm‘g;wm q 20.1.2. Dedicated commissioning team 12 prepare
fAONFE 200 Ficraiia coR. ' ‘1 x1s.cm¢rmaumwmmnmg.
% ; compenents. _
i Fﬂ.u. m an experienced and skiled TAG resource on|
| o3
| BeE: — 26.2.2. Tight foliow-up on all T&G suppliers qualty and
} Lo ey |Commissioni Acive | Meci execution plan,
I k) " i 26.2.3. Major strveilance and inspection of werks
| )l perfermed in
| | ‘g | |
| L |
| | 1 ol
| | el | |
| | =1l 1 |
\ o ;
l‘ I 126.6. POV team present on site {
from beginning of work, !
Printed On 24-Apr13 Page el
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Lower Chirth
Brzee
Nurber: 505573
Cﬂgnmln_t Project: - e {
com Clpﬂ:i Ims\ Risk E g -%l 'g; 555 Risk
1] P Risk Titse Ritk Description 0 ilt.l:k T Category |Owner| Status : r g g = Egé Lol Mitigation Action Cemment
31 |32 pncufficant s limited geotechnical investigatons | i ) 1.1. Perform geotechnical 131.1.1. Perform field and deskiep (based on histanc
| nas been p dat for e L | investigation to validnte daty
mm&'& be Gicowred auwiog (IR i :ﬂ:"“‘“’ 3112 Vaidate design whh peotechnical lvesigaton
Lisnstucton lending 1o majer tewari, ik | ) fendn, i
Fott owerruns and delyys " H 01,13, Add results to RFPs for eonboctors.
! q | | I 1.2, Develep plan B, mJ_1 mmmmmmn
{ at
| X | 1 mmmmhmmm
) i | Constnuction | Asfive $4392m) | anr minimize sehedule
312.1::@“%“&&&-;1“
| n1nmmmnmmmbm|nmm
| ! move from lump sum contract lo unit
| | | nmb-d if recessary information ks not mmﬂe
‘ | [ ! upon startafwork,
i i i | i 1.3, Secure all possivte 21,3.1. Evaluate cther tasks fo fnd or ceale foat. ;
- s !
EH Il‘-"mmn mwmw mﬂnm SHE { i J.Dc::):pa.ﬂmaﬂnplm Fua.mmmmmn\ummbq |
i modation mmogascn ¥ | | parary AF bage.
eopacly st ?mcanmucwnmh:d 5l ' Secomoagen b case o N = ey '
ol pduserat Bccommedations which could lead 1= | | g ma constnction i
| 2o (1500 mobiizaton and stanp delays, Ev - i : e €eIY3 b2 1.3, Develop 3 plan o develep kry modides eariar s
! beds), ruu:mg I eaine and Utimately projest ‘ | give mivmum sendces,
| | E2hadus dtlays, ' | 2.1, Emphass on infasickre work and kiches |
[ | facities to make them avaladle from the vory i
| | | - nmwm |
% ’ | B2.1.5. Keep the temperary accommodaten
! | | N | Construstion | Clent | Acthve i"" “:n‘“smuu in L !
| | Investigation of iabour  §2.2.1, Cbinin from package bid winner forecaston |
i Ve | [ i | requrements in camp requirements usea coniract oward
; r g consiruction veris CXMP h2 2.7, Re-evaluate (by C1 team) camp requiements | !
l ‘ ‘ capecity, Iaking into aceount slely requirement, | |
I k | producthity, rotatian, etc. facton: H |
e . g (12.2.3, Design cams site in scalable way to aliow i |
1 f Vg | { ceplayment of addiional corms, kitchen spaca, | 1
T N c_[_g. ! !
| { { B2, Give o rooma ]
B3 [3€1o s nogectechacal investgatons have | ! 3.1, Perform geolechnicnl  [33,1,1, Perform field ano deskiop (based on historiz  North dam is on the
| ;‘fie:hmarl periormed in the iver under .}g i f Investigation to validate | data) peotechnicsl studies, crilical path and with o
i~ - mmﬁm‘mw oo ALl 73.1.2. Valdate design with geotechnical investigaon ot sehedde.
leading 10 maer rework, i 1 N resufts,
£ost ovemans X
and delsyz | | asa, Nedia 33.1.3. Add restits to RFPs for contractors,
| Gonstnction Active | Ty Sim | SOm Ceveiep plan B. 332.1. Adapt coniracing srslegy  have an Cppo vy
{ | mave fom lump sum contract to unil price
'l | ‘ m:mmhmmﬂb&
| ; ' ! 232.2 Evalunle possibifly 19 bulld o thelisr above the
L | { dom foundation for wintes work,
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Lower Churchdl
Proger
Num2er 505570
Componant: Project: Category: =
: THEEIM
Com . eadt Risk o - - Risk
o |77 Risk Title Risk Deseription Category |Owner| gy § g é g. 5.25 Lavet Mitigation Action Comment
§ S|le| = S
S | i [33.2.3, Have multiple work fronts o face the problems
3.5ecum allpossile V3.1, Evpluats ether tazks o nd or create o3t !
schedule float, |
P4 | 87 |C3 cosmsinationn C3, there are 3 different engineenng | | .1, lgentfication 24,11, [densty intertens ooy i
bf packages wi 3 diferent consinuction packages | ! i
il whreed s o | M.1.2.‘rmi=rﬂamhmphn-ﬂ
Ly e 54,13, Dafoe bouncary condrians for intariaces [
chalenge 1o coordnate, Modification .2, Coondination [34.2. 1. Estabsh ail reguired communication venues 1o !
B o A - - T ey e — f
of t
Mw;’:grmmrulnmw::lab ' Mlmhmm@ Emg.‘:.:“m i 1
modify, Technology interface " i
integraticn chalenge Because desion 2423, H;:blsh interface plan, Eﬂ%‘mmm
hill need 19 be modited | | eantracters, Nalear, C1, C4, |
! 1 cperatens/aciter }
3k |63 Limitad cama  In the cvent, tNis accemadakion package) 1. Develop semnative plan  16.1.1, Evaluata posaibidy for contracior io sehu traller |
is detoyed, in the avent orumuﬂcmt . { for lemporary o Bark !
i i zccommedation in case i
Fﬁﬂm h“mmm*;’ | { (36.1.2. Enter tiscussion Wi ioan of Churchill Fals | !
1 area where accommedation | Construction Active S8 m |
- boas)  Very ed. In aeon,gelrs cota . | m g e oo i
| result from eontactcrs not being abls 1o completad prarts |
| mmmm»m, switchyard esntractor
| J
B o the CHOCOT Package i planned o | ] i 7.1 Repertories eliemative  137.1.1. Renfing and Ivstafing mabile office traders,
' lamyu be qwended in 03 2013 with | , insnatatons.
| emin an starting In and ! 8712 convert some bedrooms in
g wil ”m:“m“"“m‘f | | AT.1.3. Evaluats passibity Io use schools of olhers
ficiensyin LGP sife management leam vl in¥oly | [ . 2ublc spaee.
e mdhuhmm:.mmm i ! Aciive Madiu Medhy “,,‘mmnr.zmmn-bnunrnm
t bulidings l | \ I m m * M space o management
muamum:m ! ‘ _ statf (managers, werk
zould be distupied or be sub-optimat | | contract
| Mmuledbmdddmm [ | administrators, planners
| {Increased cotts rezulling from | | | andcostoonit
| | Ineficencits and chaims | | 1 | :zdiss.rGEnﬁm
| A
T im utablity ot Jas will be | g1, 38.1.1, Night comvoy
‘e south requined for the transport of CHO002 | i 1.2, Flagmi
| | ceessmad  hnd mocules (approx. 800 padi =
) M)unluhrg;nwm
subsecuent majo” nthe b
. avert the 22km Activa | ":" uu:nP‘EHmu
| 4 it or capasily Is not eptimal,
| | bramiport tips coukd be |
! overall celayz o |
| subsecuent packages and Projectas
| 52 ctaims and addional costs
B lau fisient inal could not the quall Active | | eseem tament o 91,1, Consider niding clatses in ¢
Page 8ol 11
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Lower Charchll
Project:
Numdor SO35T3
M Project: Cateqory:
nCarn . P | Rizk Risk 2|1 2| 8| ESE | muk : ! [ 11
' P Ritk Title Rigk Dezcription Risk‘:.r Category l:hmer‘ Status g “.:- :1_. ggg Lavel Mitigation Action Comment ‘ i
o - 1
wmpléﬂ m;;mmw indure wm{p:lefn 1 m qut;ﬁq; procass for requirements t inctade suS-supphers.,
anvac, implement effective QVCC system and | supglers,
Jack of control over subwvendor quality | { i 5.2, Implement strong op 0 supofier on nnd procedures, |
mﬂamﬁ?ﬂ“‘“ s ' ‘ pACkAS GAKD; .22, ovelop effecte inspecion a0 tost procestos ]
i 3, Implement package risk  35.2.1, Perform proactive package risk mananement, !
L ! i ma; !
“8 | ALL Contrators or P&mﬁhnmwmm | 1. Implemant strong 140.1.1, Assure thal cotresponding insurance is inclded
ude tmnl;ﬂmmmwwm package QA to RFP/ contractasa requirement, |
| %) nm £a5Y 15 Miss BITOrS oF . |
gm[ u : u:' ‘:‘ | Jot.z.mu!?tmn::mm:mw
Fuigmm | io.uombpmpmummm "
| mbllhtudmm.mnl! construction o eils.
| Impast low, | i D2.Defne intartaces. 12023, Usipermits provicediocontraciors, |
' 2022 Addi n * intemal
| { 1 ¢ interfaces,
i i | 1 .Implement prejeciand  140.9.1, Expediting contraciors and OC.
_1 3 ™ | Procurement | Active | m |seseem - h = oy
| 033, Coniract simategy for non-compliance langtage:
| | il Enclish,
: | 1 12034, OA provisiens in contrasts forinspections,
f [ 13,35, Define 2l requited forms fr consirucion (starting
| with MEM forms and actiing missing ones Tom
| 1 TaD).
{ | | 4, Hire skfted nndl
X ' experiencad inspecions fo
J | detect delncts even
4 | ] before the en,
M2 | €1 Riverzide s codtain fooding rellabilty design 2 | | 2.1,Usa of upper Churchidto [42,3,1. Nﬂmrlommcﬂ.w of possible mitgation plan 1
| | Eofferdam Haclors are ueed for coflerdam design L | | raduce faw, Eary by tha start of constructian i
|| [atastophic lmub'\‘zwn;‘twmumm' L | : ?l;'ll.m ] |
i Fooding appen that exce ty i i
! ‘ lhﬂnﬁﬂﬂﬂgm y i Hm;mmw 42.2.1. Develop plan to acquire, utilize and meniler data 1
{ fadury rdam. Iove! 1o predici catasirophic flaoding
i fies/ falafifes, loss of equipment and |« m Astive | T2038m
| - :- | e e
. or. sin
i AT ConstructabBity review of K231 T
| ! 5 | Eofiten 4232, Establish construetion sequence
|l: 18-0Anlstive lssue for Pasaibla lond claim from Innu against ) | 1.Communication ptan far 3.1, 1, Find 271 the nathe grouss suscepidle B delay the)
{ thnesie pr isgion Fnes L ¥ | % native grouss projest
| Labradar ] ‘
Syl ™ | i “::“"smlm n1.zm$¢imnmnnnmhrm
Y |
! 143 1.3, Establsh 3 permanent wveal
Page9cl1?
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Lower Chuhf!
Prs, s
Number: 505573
C nent: Project: Categery: G -
; HAHE 2
© 5™ Rk Tine RizkDex ’ 2| 2| 3| 558 :
P eription Category |Owner| st | 3 @ 3§‘ tavet Witigation Actlon Comment i
1 & g n.g .
. i : ' .
1l 43,1.4. Ensure they meel on a monthly basis with native e
I Relation with First Nations}43.2.1, Find a native communily advisor <
e | p3 I:ut‘:;:;m mxlmmmmmm . | “
ene! 8 ayve, 1 Meds :
oy J “Active ™ m $13mam Y .
L abrador o e &
ME | Akl Possibiity of  [No sirie has bren accounted for in e | e | .1, Buld streng relafianships 145.1.1. Maintain strong communication channels with "
| sirike. pehedale for the whole duration of the N | with union leaders, union leaders, .
: prciect. : g Eeie i worlae :
| ‘ | ] Beattentive 1o what 1. Maintain strong & )
Procurement| | Actve | e s51%m comes out of Lader between union ang
| . [ commbiess 5.2.2. Follow up on
| ‘ ) | i as .
| | . I .3, Put priarity on site H52.1. Prioriize lotiging, food senvices and recreative N
My A, As several O3 and C4 caastucton i i 8.1, Assure capablily to 18.1.1, Develop a construclion plan to'winlerize specitc
an il ==h:-n:. mwm«:r\;a‘m winterize, |____sectionforwinierworks. | :
conditicns, [bno winter weather. {° M0.1.2. Assure thot conlraciers
temperatures, snow siorms, snow falls, | l. ’ of i \hwwm:“m .
e S s Lo |} 18.1.3. Perom corsiu=tab By reiew v vinterze :
Fonstnetion delay and safesy risks, Ths | | | ';f""‘"’““'""“"‘m :
tould alva impact use of hefoonters, Constructien | Active sazrm e e = .
3 1.4 Consider wintorwons insafetyplen, :
Evakmie schedula 1o MB.2.1. Sutficlent eslimale far downlime caused by .
allow fical for adverse adverza wealhar (long range mountains), .
weather, hatcopier use :
2, Acquire past years :
stalistics o preperty plan '
work, i
MR | ALL Undezestimatin Cmsdung problems with early works 0.1, Propam czmp site lo be (49,11, Emuwu»-. of instalied o I
] g 1o make up for able 1o react quickdy, Mwumma. i
reguired to mmmm\u?:ndbhmln ™ Athve SEsm | i
project (}:
1 I
0 [ AL nsumcient aie i i 1,Develop and eplimizs BE
travel 1o LCP r i i t]
ites of
sl " ! ]
o 1] 1
HR Aot Foul s42Tm l \.
| pe= 4 [ sgraament wilh an aidine. , :
L | | B
1
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Lower Charshdl
Project:
Namber: S055T3
Lomponent. Project: Category: . i -
! g 3
Com p Rizk . Ri Risk
10 [Fo™ Riak Tite Risk Description fo Hos | category [owner m g' itoer Mitigation Action Comment
i | ! o
| I ]
£Y | AL, Clams arsing Due tn the actual project context, claims ) | .1. Reduee nermbers o value 51,11, Identdy risks and issues in contracts and project
| from wmn«:zn.mxu | i of paseidls claims, context,
or i and impa 3
: 5 m’ ‘mum sy g l | 51.1.2. Emtl m of crealing flaat in claim
Fehckst ceie] I 51 13,quummmh
WORK pregress. i I I | accelerafion messures in RFPS f we kasw ?at
| : | | the probabilty of hoving 1o wse them is hish,
| & | sntmmmnmmmm
1 (! i sites actual conditions as possible (surveys,
i investigations, studies. eic.)
51.1.5. Fully elaborole design and specifications (100%
! g sorglats).
| FIN | Financzial Actve 51.7.5, Assure materials and equaments amve 2o
i 51.1.7. Transfer risks to contraziors and
1.2. Develop effective claim 5121, Develop a mediation process,
1. Implement tight contract
ment.
1.4, Implement effactive 51.4.1, Property cocument everything: delays, darmages,
document mansgement neghgence, otz
' Systom. 51.4.2, File £0 that eve: can be reyraanie,
I 1.5.Implement changes 51.5.1, Follow and document changes to scope or
| r l contracks,
a2 IN-L riqupicy of Bankrupicy of nny significant suopler or |8 ‘ i 1.Proceed to o due 52.1.1, Evalate contractors and supphers fnancial
| majerlCP  |contacior could compromise the ri ] diligence betare anardng gth betore awarding
con'raciors o pucceds any of the affected scopes and L, - |
pusfers.  LiSmately e LCP. e ! . Recuest a lotter of i RFP: raf
" G [ " e qunmﬂfnﬂmlﬂﬂnlmhmd
1523, Act quichly, 1. Rapicly svaiuae the siuation (work progress,
{ £ :
| { Re-scope what has to be done and grant o new
contrmet,
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