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Several triggering events occurred post sanction, many were 
unexpected...

Following ~xpressed 
price concerns from 

CHOOG7 Bidden, River 
Diversion moves to 

2016 and First Power to 
Dec 2017 
Mar- 

ProJect Sanction 
$6.28 IPSO uel, 

strategic risk) 
OH-2012

Project 
Team 

Integration 
Complete 
Ql-20U 

CH0007 (Powerhouse & 
Spillway) bids received 

and are significantly 
higher than estimate 

Apr-20U

COO501lConverter) 
bids received and are 70%+ 

higher than estimate 
requiring value-engineering 
and rebid 

Jun-20U

Financial 
Oose 

@$6.538 
Dec-lOU

urrEA 

Release 
Nov-2013

3-day Island 
Power Outage 

(OarkNL) 
Jan-2014

Quanta - Valard 
MOU Executed 
for HVden- 

Cost exposure of 

$200M beyond 
budget 
Mar-2014

GNlOverslght 
Committee 

raises concern 
relow 

Contingency 
levels In $6.998 

FFC 
oec-2014

" 

, 
, 

, 
, 

, 
'" 
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".....-.-.---
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OCROW 

Exposure 
8egins to 

Materialize 

Sep-20j

Nalcor CEO 
E. Martin Steps 

Down 

Apr-2016

S. Marshall calls 
lCP a 

"boondoggle" 
costs at $9.18+. 
BIFurcation of 

lCMC begins. 
Jun-2011i

,.
,.

,.

S. Marshall 
Junl! 2016 

Commitment 
for MF First 

Power 
.2019

S. Marshall 
Junl! 2016 

Commitment 
for MF Full 
Power 

-2020

Foren.lc Audit 

called Feb- 
a

EY 

Report 
Issued 

Oil prlcejNi 
below 

$28US/bbl 
Feb-. ,16

Altaldi Deal 
Announcl!d

S. Marshall 
June 2016 
Commitment 
for UTl/lTA 
Power 

.Q2-2018

1....1015

S. Marshall 
advises cost 

at $10.19 
P7S- 

and knock-on 

costs, protest 
Impacts 

CRA PO~Rg2017 
Indicates more 
Nlers oppose 
than support 

Methylmercury Protests. MF 

GNL commits to lower Nov-2017 

reservoir. Protestors invade 
MF site leading to full 
--lIemobilqatio 

lul.10IS 1....1016 1~~16 1....1UI7 lul.lon 1....101'

Andrltz Delay 
Claims Settled 
Nov-2017

beral 

mment 

Elected 

/ promlslnc to 

/. 
"open the 

Internal books on MF" 

'.\alJ4lons re EY Review 

FFC at $7.69 Announced 

to cover Dec.Z01S 

commitments 
to VIE 2016 
Mar-2015

ORA 
forecasts at 
$9.18 jP7S1 
with $SOOM 

(knock-on 
costs 

excluded) 
Mar-2011i

Muskrat Falls 

Inquiry called 
Nov.2017
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...in addition to several prominent news headlines in 2010-2017

Timeline

~\~ 
- 

~: 
- ----

NOVlMIIlR 2010 
~l GO'ItJrlllen' 
.!Il'lOllIltf!) 'law, 
"td llnc.a dc l

- 

~_ I 

-~;I ' '.

NOVEMBER 2011 
Mu~b.lt fdh plOJClI 
Sec~:If!) lC<kf~lloon 
gualanlCl!.

NOVlMBlR 2012 
IJundcflJak: Govenll11l!llt lJIVCS 
oIllC'.a1 ~pplcval 'ca~da 5 
new energy VRlchouse'

JANUARY 2014 
darkNL . ....'CC(Jong ~ellf!) 
01 power DUt~~ lhal 
plunged tCII5 01 thOUS.lfl~ 
vl tUSlormn ~lto daltl1C~~

MAY 2015 
'Our squar.dcled IX ide oIIId 
prmpl'llly' publtshelt mosl 
shared stOly.

-I

OECEMBER 2015 
......us<I~1 rdl~ 
betomng an O'ItI' 

budget bU"dcn o~ 
New!wtdf,Jnd" 

_

-,

~ASTALDI 
CANADA 

MARCH 201.6 
MOil! tOsl t'ltCS ~tYJ  cLlys. p~:blc 101 Mlnkral [;),1.1. 
Plut.eO p 51 201a ~ WlUI  st.Jkh

JANUARY 2011 
N ltO' le~l1.Jctf /0  llallbt 
UW,If!)~ Magdl'JIC

&~
MAIKH2011 
5~th II00nlhl! Ihlure; 
'We ~!C Blloo deep.

HOVlMBER lOU 
P"V.llC setlor tDabllOn 
lOITl.M~DlI5 ~Icdy. 
Clplf!SSCS SUPlIOllla U~ 
p.O)Ctl. .:nd louis 66\t 
p'QVlKral app'DVdl

OECIMBER 2016 
G'obe and "I.I!, 
'New dl'~1 Il'kcs Im  
illl,ouliell MIMlilt 
I~I~ !Y.o/Ctt to aknosl 
Sll.1-bitou'

DECEMBER 2012 
"randal Posl dClLIClI!s 
1l/(lje<1 a~ 'lolly:

~~\ ~~., .~. 
, 

'. ,~.,~,~, 
#< t'" J.... 

~ .a..- ~ \1 

rt-,W1T. 
~~~

OO08(R2016 
FIOIeuca OCtupv Site; wtla! 
m~dl l Ucndll!J, natIOnal !lew:..

5 '1'EMBER 2QIS 
Filsl powc1 pushed 
102018, t~ 
ovtr.un 10 S7.65b.

SEPTEMBER 2016 
Mu:trp!c Icllt4C!S at IiydIO 
lid_lid da,l:Nt, PUB

O<<EMBER 20tS 
OWg~J B.l1 ~JliIIDIrI= 
IOOl'lIl.'IX!enllel'le'1: 
01 N.I4<lat ralb.

APRIL 2016 
:Y Icpallc!l!a~cd,

AJ'Rll2016 
'law' boald 1e\1!l'~ 
~I YlJU! DI Ed M<<I'n 
dc~'IUIC

~.......",,- ~tt... 

,~~ -:1 
. v..... 

APRll1016 

I.CVY budgcllclcasc<; IXOiC<t 
C!St nalcs alound SnlJ

APIIll1016 
SIan Mllllhall appolll!ed; 
'dl!eply troubled" ~boul 
lhClltOfCtl

APRIL 2017 

I 
Mud td(C 'luod Vt(t,f1Il 
ilI~mc N 'WI and 
Prov""dl (javelJ'men\. 

til
JANUARY 2017 
O r.nl' Wi;,a/l1\ 
Ulhu.lcs ncVl 
N lwr CEO.

DClOBlR 20U 
N~llll urdcted 10 
II1t1CilSC dCi!1II19 ~l 
Mukral <d llelCtI'OCl,

l-   

,;.... '-'{-j 
: +. .....,r ,P/ .. 

( 
-"# F .. ... 1 -...r::......#<.... .I __ . \.., . .~ _

MAYl016 
(to iCVL1illKC p  age 
dOIn,,~tcs 1li:\'1S,

IUN[20~ 
'BDD/1dog9~ "

J ,. :. , 

,-. . ,,. j\. !\.. I 

': ~:.-  i '~l 
~".":. \r.:~~ .~L,

APRil 2016 
([Q Icoldl~9 Muskl"l 
I ails IIOIOfc<llCSljl"l.

9
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The external events/headlines had a negative effect on the projec~

Example of bow oil price can impact a hydro project 
,.....

1. Oil prjce plummets
ChId. 011 Prlc:.T~d I$U5/11I"oI, 

J..nuary 2 Cr7-OJrtent

.....

=), ~~,r~/--.... 
., j} rtf 'I,   

::--,! ~v If.-
ZOOI 1DOI 2010 all :zan lOll >>14 2015 ;n,.. .NI'

3. Project support falls, negativity up

-

Muskrat Falls Hydroelectric Project Development

- G;J -
..

... - 

tl5 M.., 1016 NovlOI& Mly 2017 
l) I_I (.00011 (0_1'

_Mostly/ 
eo....lrtoly_ 

.eo.......'oIy/ 
"""""-'-

,~.....,..~~....,....................___u.. 
-, 
....,.....l*... 
-, 
~9~......"..."IOOWW1.. CMi'!
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Risks can be categorized into "tactical" or "strategic" risks

Tactical Risk

Description 
  Risks within the team's control, for example: 
- Normal design development 
- Accuracy of quantity identification 
- Accuracy of material aA - equipment pricing based on 

current market, including anticipated benefits 
- Typical construction variances (productivity, labor, etc.)

................................................................................................................................................................

  Risks outside the team's control, for example: 
- Gaps in information supplied to team 
- Large scale-up or technology/prototype risk 
- Abnormal weather 
- Potential market upsets / demand inflation 

StrategiC: Risk 
- Force Majeure 
- Political change 
- Public negativity 
- Provincial economy dynamics 
- Project interruptions e--.-g" protests 

Industry-wide productivity and labour challenges

LOWER CHURCHILL PROJECT 8 ~na! .9.r 
~n ()
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Strategic risks cause IIturbulencell and can negatively impact 
cost and schedule, especially on mega projects

  Strategic risks are outside 
influences which effect the cost and 
schedule of a mega project, and are 
outside the control of the Project 
team and/or the Owner 

  Research into large and complex 
projects, similar to the 
Muskrat Falls Project, has shown 
that when faced with such 
IIturbulence" and in the absence of 

strong governance systems, 
projects sometimes can experience 
extreme situations outside the 

project management team's ability 
to influence or controll

Productivity

Meta-Organization 
SHe-lavalin 

Carruptlun

- 

-

LOWER CHURCHILL PROJECT..

1 + IMEC -International Research Program on the Management of Large Engineering and Construction Projects

9 ~nats ?r
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Unexpected cost growth can be linked to this IIturbulence" I including 
meta-orgaruzational governance risks

Strategic Risk included in DG3 
(Inclilding productivity, marketplace, 

labor, sChedule)

DG3 Estimated Risk 

Exposure Envelope 
. P7S Estimated at -S7.58 

end of Project CONS) 
_

Anticipated Risks at DG3 
. Oased upon experience and 

independent assessment by risk 
advisor 

. Encompasses both Strategic Risks 
(productivity, marketplace, labor. 
schedule, scope change) and Tactical 
Risks (e.g. estimating errors and 
underlying changes)

I 
I 
t 

t 

I 
I 
I 
I 
I 

I 

...

~
External Turbulence leading to 

Unexpected Events that added $2.68 to Project Cost

Risk Exposure Envelope 
that the Project 
ultimately faced 
. P75 Est mated at -$10.11 

end of Project CONS 
. This has grown by $2.68 

because of unexpected 
events I unknown strategic 
risks

Unexpected Events I Unknown 
Strategic Risks 
. 

. Dark NL - Scope Change 

. Growing antl-MF Sentiment and 
negativity 

. NL fiscal capacity due to declining oil 
rev n  '  H ability to provide equ ty 

. Political leadership Ideology Change 

. Shareholder Policy Change 

. Naleor CEO Change and Project 
Organization Change 

. SNC.Lavalin Corruption Scandal 
Protests, site invasions and interruptions

LOWER CHURCHILL PROJECT 10
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Overall cost growth

DG3 risk adjusted estimate waterfall 

C$, Billions________. __________________.. 

: '.:   
I 

: I   
. I 
I I 

  : : ,fID) 
w I 7.50 I

6.20
_.-. 

. 

. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I

L::  Key drivers shown on subsequent slides

DG3 P50 : Identified, 
Public Cost: Strategic: 
Estimate: Risk : 

I I 

I I 

I I 
1_______.1

DG3 P75: Extreme Reliability :June 2017 
I I 

Risk : and Improvementi P75 QRA 
Adjusted : Unexpected & Planning rub1ic Cost 
Estimate : Risk (above Errors : Update 

LP~}_~~~__________L--

I 
  The overall cost growth is $3.9B

  However, a true 'apples to 

apples' comparison compares 
the DG3 P75 capex estimate to 
the June 2017 P75 cost update 
and is $2.6B

LOWER CHURCHILL PROJECT

n
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n
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  Identified Strategic Risk

n ~ 
,

/

The project team identified $1.38 of strategoc risk.. at project 
sanction

DG3 risk adjusted estimate waterfall 

C$, Billions_________. 
.1-1 

I 
I 
I 
I 
I 
I 
I 
I 7.50 

6.20 m_n_J MmT : 
I 
I 
I 
I 
I

 

DG3 P50 

Public Cost 

Estimate 1

DG3 

Identified 

Strategic 
Risk 

Exposure 2

--------""!!!!!..

DG3 P75 

Risk 

Adjusted 
Estimate 2

 
,- ~.~ ~i~~."'. .

Extreme and 

Unexpected 
Strategic Risk 
(above DG3 

P75)

G 10.10

A 
"'11"" 

Key drivers of strategic risk at DG3: 

  Risk of project delay of 21 

months

  Risk of poor productivity, 

performance on the powerhouse, 
and spillway 

  Risk of delay EA release leading 
to delay start of site work 

  Risk that contractors will increase 

bid prices due to Long Harbour 

experience and other projects

Notes: 
1 Excludes Strategic Risk Exposure 
2 Escalated to end-of-project C$ 
3 Estimated allocation

LOWER CHURCHILL PROJECI

Reliability 
Improvement 
& Planning 
Errors 3

June 2017 

P75 QRA 
Public Cost 

Update-

13 ~nat .9.r
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. Extreme and Unexpected Risk (above DG3 P75)

Key drivers of the $2.18 extreme and unexpected risk (above 
DG3 P75)

DG3 risk adjusted estimate waterfalJ 

C$, Billions

 

-----------. I I I I I 

. 

I 

: 
: I 

I 
I 

: -11  " 
I

10.10 

7.50

6.20

DG3 P75: Extreme Reliability June 2017 
J 

Risk : and ~provement P75 QRA 
Adjusted : Unexpected: & Planning Public Cost 

Estimate : Risk (above: Errors Update 
t_Q~~~.?2l.J

DG3 PSO Identified 
Public Cost Strategic 
Estimate Risk

.ey drivers of extreme and unexpected risk 
risk above DG3 P75: 

 

  
Dark Nl and the impact on Tl design (e.g. 

design period and reliability) 

  Oil price drop and the impact on the 

Province's fiscal capacity to meet equity 

payments 

  
Political leadership (government) and 

ideology change, and support for the project 

  
Nalcor CEO and project organization change 

  SNC-lavalin performance issues leading to 

forced integration, compounded by 

corruption-sca nda I 

  
Growing anti-Muskrat sentiments, site 

invasions, and protests 

  Market responding to negativity by 

increasing bids to cover risk

LOWER CHURCHILL PROJECT 14
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G Reliability Improvement & Planning Err~rs

,.-.,

Key drivers of the $0.58 reliabiHty improvement & planning 
errors

DG3 risk adjusted estimate waterfall 

C$, Billions

  
6.20 l~J ..r____

DG3 P50 Identified 
Public Cost Strategic 
Estimate Risk

7.50

DG3 P75 

Risk 

Adjusted 
Estimate

 

_ey drivers of reliability improvement & planning errors above DG3 P7S: 
  Conscious design changes on TL to improve overall reliability 
  Geotechnical conditions created 

challenging conditions for Tl foundation and access construction
  Access was challenging in Labrador 

and Long Range Mountains 

  labour Agreement more costly than 

estimated

  No initial plans for permanent ROW 

access; seen as a key element to 

boost reliability (emergency 

restoration) 

  Cost premium for IBA-first contracts 

greater than anticipated

LOWER CHURCHILL PROJECT

rlm)

I 
Extreme I Reliability ~une 2017 

I 
and :Improvement: P75 QRA 

Unexpecte~ & Planning  ublic Cost 
Risk (abov~ Errors : Update 
DG3 P75)1 : 

l_________..t.

15 ~na! .qr
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The triggering events did not transpire concurrent~y, but were 
the key irnf~ueD1cers of successove public cost forecasts

Amounts and dates of public cost forecast~ 

C$, Billion~

$6.28 
$6.998 

Dec 2012 
Jun 2014 

6.20 -----r:;:J 
0.79

$9.108 
$7.658 Jun 2016 

Sep 2015 ---D" 
[ :1 "', 1.45 
0.66

$9.426 
Dec 2016

, 
I F

0.32

$10.108 
Current

_C4:T 
0.68

10.10

DG3 PSO AFE 

Public Rev 1 

Cost 

Estimate

AFE 

Rev 2

AFE 

Rev 3

AFE 

Rev4

AFE 

Rev 5

AFE 

Rev 5

  Drivers for AFE Rev 1 and 2 costs 
- Contractor bids exceeding DG3 

estimate 
- 

Reliability improvements (Dark NL) 
- 

Productivity less than planned 
- 

Growing negativity, and protests 
- 

- SNC-Lavalin performance issues 

leading....tg forced integration, 

compounded by corruption scandal

  Drivers for AFE Rev 3,4 and 5 costs 
- 

- 

- Contractor bids exceeding DG3 

budget 
- Balance of plant contract award 
- Protests and negativity impact on 

cost and sched u Ie 
- Government mandated changes

LOWER CHURCHILL PROJECI
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The overall $3.98 cost growth by cOl1ltract/commitme~t packag~
--..,

Muskrat Falls Project: Commitment Package I Scope Contribution to Overall $3.98 Cost 
Growth

~"
QiOO30 Supply & Inst.U.tlonoi 

( 
TutbfnH.JrQ Gt'IWr.lltOfS 

~' J" 00>>1 . Suppty & wrall.JUond 
I Med\aniat and (lectrltalAtmUiUiu 

.,.

. cro1l9. C1JrIstrucllon 01 HVac 

T~mminlonUneCMt to eft 
~

A deeper dive 
reveals that 

Astaldi and HVdc 

TL account for 

more than half of 

the total $3.9B, 
with the balance 

spread across 
many other 

packages

oum Su  lY & Inmrttman 

~ IIydro-Mothanical E""I"",ont 
,I r,\ 

SOBJerossiOI AU 

rP~(ka&eS 
~ IlII: 

_ 

CDOSl4-Sut>J1Iy&lns,.U.,jonol 

~ _____ S~ Caldor1.." 

.""r' a

~U"""1C17

\ .J

LOWER CHURCHILL PROJECT 17 ~nal 9.r
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Example of root cause analysis for cost growth
i f S ( c. 

bl, '," 

'-'" 
..l.... L 

'. "

-,.:;. .. 

DJid :""'- b( 3"""
~-=--- 

+ Z!(
~ . ! 'J-~ ~ ., L..

J. ~I -~

.;....'.. .....- ~-J ....

EAReI.as. 

Delayed 6 
Months 

llIte lnCInHrinc 
ISNC-ta....llnl

Conductor 
Modlflatlan ~ 

Reduced Tower 
Utlllratlon.nd loadlnl

foundation SeI.dIa;T ........- 
...-

Marketpla.. 
Conditions - Re-thlnk 

HVdc TlStntllY

170krn of CDncItoctor 

~........nt Geatechniall 

Investlptlan 
prahlblted priGI' to 

EA lIeIe.s.
NewConcluctot 

Selection 

/ 
  

.........- 
~... 
--.

AcceI.rated s..ttlom...t 
of Opcn Commordal 

Issues

~ul,ement CllanC' 

HL~/1OU-2014- 
H...tedMarllot

Cost Pr....fum fa, desfled 
2017 Completlan

Mlnall'm.nt 
Attrition and loss of 

KnowledC' 

Swltdlfrom 
Mt st-cltlwnM to 

"Sdledule- 
driven" 

phll $CIphy

On..lt. Geotechnical 
COI\dIIl.....

- '"

Intemotlonals - risky ...HUtlon 
plans IheaYy rdI.nce on 

lnuperieflced submntratta I 

......tlan and llIbot 

PtoductMty C ncems -,-----j 
Nfft,t....1t...... /~ 

bmtm6 
~ 

t'!m"QJ.tl'l ij-

IM:;;;/ :: 
_. .......

IUsk Redudlon- 

Canstrutl All- 
s..osonRaod

I n the case of 
the HVdc TLs a 
number of 

unexpected 
events combined 
to lead to a cost 

growth of $900 
million. 

..

LOWER CHURCHILL PROJEU 18
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Example of root c lluse analysis for cost growth (cont/d.)

Overland Transmission Lines: Timeline Significant Events influencing Final Forecast Cost ....,........."

2$00.0

-.:...._IIIW'.....c-.............---...,....,.."...~~.........,,_,It.__~_ItIII...........,....._fI(...........~.......-

Ik__.........___. 
~...---~-- 
-..-...-...--....... 

=-....::,'~-_.-

2200.0

--.._-.....---.....-- 
----_............. 

r ::.:'.=;:"---:':::'-- 
I

:;:.:s'_--:~-==:;.." 
--_..._---..... 
.....-'---1_._._" 
---...-...........-..--

.......-................. _.. 

-_....._-.....- 
.....--.-.__.. 
_.-.-.....__IIU_ 
---_...._-- 
-_.._......--...- 

:::.~.=.:..-==::.::;:::
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Process Summary - Timing

. Project Team reviews cost trends on a monthly basis as part of the management outlook with Nalcor 
executive participation 

. Management outlook is an 'early warning' of where cost increases might occur based on information 
available at that time 

. A time lag can exist between when the management outlook first flags potential cost increases until cost 
increases are confirmed 

. Risk analysis may predict "possible" increases but the decision to add to the project estimate is done on 
the basis of more certainty - i.e. Strategic versus tactical risk, Inquiry Impact, Ett .!..- 

. Other considerations are also taken into account by the Nalcor executive & shareholder as to when the 

public is advised. These include: 

- Timing of public disclosure has to be balanced against commercial realities and potential loss of 
commercial leverage 

Management of the issue must take first priority 

- The nature of ongoing commercial negotiations make it prudent to not alert the contractors in the 

negotiation of specific amounts being added to the capital cost; 

- Canada realized the need for commercial prudence and included the term "ongoing commercial 
negotiations caveat" to the monthly and annual cost forecasts as part of the finance agreement; 

- There are many stakeholder communication protocols to respect such as CEO to Premier/Minister, 
cabinet, oversight committee, Canada/IE, Lender, Innu Nation, Emera.
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Backup: Clhronology of key events 2014 - 2015 (1/2)
  2014 Jan Dark NL results in Liberty Review 
  2014 Feb Cap costs of $7.0B to Nalcor Executive 
. 

. 2014 May AFE rev 1 at $6.99B However potential final project costs of up to $7.5B were identified 

  2014 Jun Public notified of AFE rev 1 at $6.99B 
  2014 Jul GNL announce first report from Oversight Committee(OC) 
  2014 Nov IE update presentation 
  2014 Dec OC issue report #2 
. 2015 Mar Initial briefings that cap costs $7.65 with caveats on further potential increases 

  2015 Mar OC report #2 issued 
. 2015 Mar GNL state no change to project target milestones 

  2015 Mar Power outages 
-- 

. 

. 2015 Jun - next election announced Nov 2015 

. 

  2015 Se Valard ut on notice regarding performance Part B 

. 

. 2015 Sep OC report #5 Further cost and schedule pressures noted 

  2015 Sep Public notified Cap costs of $7.65B 
  2015 Sep AFE Rev 2 approved by Nalcor Board 

  2015 Nov IE update 
  2015 Dec IPA mid execution review 
  2015 Dec GNL announce EY review
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Backup: Chronology of key events 
2016 - 2017 (2/2)

. 2016 Jan DC advised of risks to transmission 
line schedule 

2016 Mar L1L/LTA QRA - riss to cost 
and schedule identified 

2016 Apr EY report issue 

2016 Apr Ed Martin CEO steps down 
and Nalcor board resigns 

2016 Apr Stan Marshall appointed CEO 

2016 May Presentation to CEO and 
EVP's - Cap cost of $8.55B P75 

2016 Jun Project team split between 2 
EVP's 

2016 Jun Public notified of cap costs are 
$9.1B schedule as First Power Q3 

2018- approved by new Nalcor Board 

2016 Oct MM protests -GNL commits to lower reservoir level despite safety 
concerns from SNC 

2017 Jun Public notiied cap costs 
of $10.lB

.
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