
BC hydro Site C - Direct Cost Estimate 

9 Project Risks/Contingency 

Project risks have been identified, and management responses and treatment plans have been 
developed per the Site C Project Risk Register. 

The project team identified the following risks as key drivers for the evaluation of contingency 
requirements. For a full list of identified risks, refer to the Project Risk Register: 

• 

• 

• 

Contract risks 
o Competitive Bidding Processes: The estimate assumes all direct construction costs 

are let through competitive processes, and tbc;tW::i:;ufficient market response is 
achieved to ensure contract pricing does not il"J9rlJ~.Eii'hon-competitive premiums (e.g. 
markups greater than 15 per cent including b9fo~~~'.9Jfice expenses). 

o Exchange Rate Fluctuations: Certain :Sffl'.i1ftefl~i~>>. and equipment, particularly 
associated with generating and stati9n~· <equipm~tjfo;:}'llill likely be manufactured 
outside of Canada; fluctuations in ex~fl~flge rates may/ftnpact the cost of materials 
and equipment expressed in Canc:i9i~:f:f:dollars. ·-::;;~%'.::::., 

o Development of contract terms anfl?qonditions assumed ffl~far:io onerous terms or 
conditions are placed; these contracmt~r;ms wereJ:ic:>t availabl·~rt~:r;::review at the time 
of the estimate refresh. ,. '·::;:~~~~~:~~~\, '"-~~?:?:::'>', '<<~~~~~~>:>. 

o Payment .Schedules: Cq~hfl9yvs and assoqj~t~cfinflation and IDC ··costs were based 
on the forecast schedule;;{~gryfr~9t9rs may pf6~f~~ an unbalanced bid (e.g. increased 
unit rates for earlier workFf6:9§n~(qt~ positiv~::;~~r;Jy cashflows, which could impact 
project financing costs. \%.. ·· ·.: :t::X::; • . ··::;%~:>:. 

Schedule risks ,..::•:•./:'.:::.:,:. <:]'.':\ ·<•\ft:><... ·-::;<~'.t::: 
o Interface: •. Ib~f1:>r~:c!Jr~ment ap~tpach.::;l;l:~~··:c@Jcl~nsecF the number of anticipated 

contracW·:~9nfpared:·tQ::the DecemQ~ft:~o10 esHm:~te; however, a number of key 
interfaces::::remain wKl9h could :f~$pjf in schedUie delays and/or claims from 
contractors wH9::c:~re uri~~l~ to beginW~rk as planned at the time of contract award. 

o R~g!Jl~tpry Coh~tt~tr:i.@·~$~y~rq] con~fr~i.Qts caused by regulatory or environmental 
::•:::::#~mmitm¢nl~ or f~gij!ations••:ift~Y:::Rres·~v~ schedule challenges; for example, the 

..::!@ntthree monti'.i@~~ervoif;f!.!JJ.ng windovyg(t~Jafed to the Migratory Birds Convention Act) 
'·\~::~:Lpould lead to<·:affrmjor im'p~,c~ on direcfe5osts and IDC. 

c8Hstruction risks ,:<:{;•:::. "'.::::::::::::., 
o ·a~hi:;tructability: o~l~i.led r~vi~ws of constructability have been conducted to ensure 

sufflt(~nt materials1X1{~ydown "'areas, and sequencing plans will provide a viable 
meth6ti/9t;;,pompletiri~F~lanned works; however, ongoing management of construction 
risks wilf li.~:;~13quiresfJhfoughout project construction. 

o Delivery ofq~~l.Jipm~nl: Delays in delivery of key equipment could impact project 
schedule and:t~~UWlh contractor claims. 

'<:;;}:> 

Cost Refresh Contingency Validation 

The December 201 O estimate included  million (unloaded, $2010) in expected contingency 
requirements, excluding Project Reserve amounts. This figure formed part of the basis for the 
total project cost of $7.96 billion. 

During the 2014 cost refresh, adjustments were made to cost elements as described in this 
memo, which represented an increase of  million ($2010) in direct and indirect costs before 
loadings (including Capital Reserve for Operating Amounts, loaded). These costs were partially 
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offset by  million in financial savings due to changes in inflation and IDC forecasts, 
representing a net increase of  million. 

Within the context of the published $7.96 billion project cost, these changes were reflected as a 
draw from contingency in the refreshed consolidated financial model, leaving the project with 

($2010) million in remaining contingency. It was noted that certain costs absorbed during 
this period, in particular the two-year schedule delay caused by revised regulatory timelines, 
were not originally intended to be managed through a P50 contingency. 

As part of the 2014 Cost Refresh exercise, a new Monte Carlo model was developed based on 
the refreshed direct costs and reflecting the new procurement packaging. This model was used 
to assess the difference between remaining contingency con§i~t~nt with the existing public 
estimate and an unconstrained contingency assessment. ... ::~;::f::' 

,-:<:>>>",,<<· 

The Monte Carlo model assigns probability distributionJLib.~f19n~ to anticipated contract 
packages based on four general sources of variability;:;:@:::::: ··'<~n:\::> 

• Design: Potential variances caused by cl')~f~8:es\~ desi~~::aUting development of Issue 
for Tender or similar designs, as well q~i:tffgdifications to de·~·igfor~quired during 
construction. '!::~:~:::::x <:::::::> ... 

• Labour: Potential variances caused by f:IU.~~4~dions in market co~cff(f9)J.~ for labour, 
turnaround costs, contractor burdens and.~B\ft;:~nd qy~'f:time premiu'ffi~;:;::i::,his section 
provides for standard variang:~~;)fvithin norm~1:~99!]:$tnfo conditions, antfdoes not reflect 
the full range of potential outq§ffi~~:in the evenfqf.1~.pour market shock, e.g. caused by 
multiple major capital projects··:irdheJ~giRn durin~{O:ohs,truction. This section also 
addresses variability in the num~~r ofBontr~qtor per~qnh~I requiring accommodation 
through the Worker.:t\Gcommodafiql\.pack~g~;):::.'" . "<::>>:. 

• Estimate Accur~~Y:~.::eofar:i.t.ial varia'n@~ due,Jg~·9h~:r'.1ge,s in<:8f:~w productivities, materials 
pricing, estirn.~t~.:~oritraCt~f;:'.9verheaCl~}~tl9/()f.lier fC:fct<ittslifferent from the assumptions 
contained withltl':the Cost Refresh estimate:· · · 

• Markup: Differeii~~9,in contr~btor profit·~~~~ctations. 
· ~<,~~~:~~~}::~:-" /~:~~~i,~~~~i~;~,I;~~t~~?:::~>>. '<;~.:;~~~i~~:: .. 

For Man9g~:f,fl·$nf~bC;iJ;.ngin~ef:iog:6osts;:~::$t~li~ 1o;p~r cent of costs was assigned as an 
appropr:f?'t~>ccmtin~ienqy:~~t:nourii;:\'o/,hich is c6n~f§t~1;1fwith typical BC Hydro allocations for costs 
under'd!t&Gt managemeht/;¢pnsfr'i:i6fipn Insurance and Bonding costs were also assigned a 10 
per cenftq'.iJ~Jngency. , :\:>,:. :;,:!::[:>::: 

Budgets fo;:;~~~in:mmental, sd~i~J. and Fit~f:Nations mitigation, compensation and ,benefits were 
assigned no colit!fug~ncy in th~\M9nte Carlo model, as it is understood that these budgets are to 
be managed in suctjj;:~,.way as tMffot exceed the assigned amounts. These budgets were not 
reviewed by Estimatifrg::A~ par:t:QfJhe 2014 Cost Refresh activity, and have been maintained by 
their respective Site C t~~m$:Jj1j·d:iordination with Site C Finance. Any required contingency for 
these items is assumed tcf~~:within the overall line item budget. Forecast sunk costs at the time 
of Implementation were also assumed to have no contingency requirement. 

A uniform correlation factor of 0.3 for all probability distribution functions was assigned within 
the Monte Carlo model, consistent with the PPM Estimating Procedure guidance. 

The results of this summary are described below. 
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Contingency Summary 

L~ i Rights, Taxes and Grants 
HWY i Highway 29 Relocation and Hudson's Hope Berm 
CLR i Clearing 
ECW ! Early Civil Worl<s 
MCW i Main Civil Works 
GSS i Generating Station and Spillway 

+-~ _: -j-f~~~~ri:t! G~_tlerators 
SUB ISile,.C.SubStatiOn 
TRL j 600 kV Transmission Line 
PCN ! Peace 9anyon GIS Building Expansion 
MISC i-~fiscei1aneous Items 
'!l_A i~or~er Acc::omodatio1_1_ 
CM -i Bc-HydiOCOTiSiNCtiO-n Pifanagement 
Other:Value Engineering 

Total: 

! 
l Contingency for Indirects (Mgt & Eng, Insurance) 
j Contingency for MitJComp/Benefits Reserves 
i C~nti!lge1_1_cy f~r ~un_~_9'?_.!!ts 

Total $2014 

EAC ($2014) 

Total ($2010 

: : 
Re_corili~~on _and Variance from 2014 Refresh Monte C:a_~'? ~'? Ren_lainin_g <;:o~~l1_1g~n_~)'. (~_2~14) ,;:~;,:i> 

2010 Conllngency 
Draw tom Contingency, 2014  

Cont as% of DCC Expected Amount 

Balan,ce ofCoriti_nge_ncy pe~ Fi~~~~~! _ _!w1_C!_c!_~~ 

~ ;:; : 

P50 Contingency from 2014 Retes~ Mont~ Carlo 

"<,z,>>~,/ , . 

P90Amount 

I Remaining contingency Expressed as% of Total Costs (excl sunk cost) '~'.,::.:< _:-~;::;:.~~~;:,:,,, 

The available contingency of  mi'IN~b .... ($~dj:4L~t the ti~~.Jbe Cost Refresh was completed 
is consistent with a P48 estimate. :::::;~·~~\ : ::::::\h\.:.. .. <:•\).; .... 
Overall, the Monte carJ9:·¢~mf&fu~pcy analWfs indig.9't~fthe.;p!Jdgeffas presented in this 
document would reqyfrW:appro'xhfl~tely  'il)'.(!Ji9rj~ih:~iddfff(j~~l;.9ontingency budget (unloaded) 
to achieve consisteri'C'y:Wijh a p50::~.~timate. lnJh~'.:'C'ontext of me overall project budget of $7.96 
billion (loaded), this rept~~~.Qts a r~l~tively smaH\1~riation from the original contingency model 
Prepared in 2.0 ... Jo .... -... .. ··\:~.:k •... "::::'.U::::~.·~:~.):::: .. :•••:•:.·.·.·. ·:>::::• · 

" ". .. "'"" '~ "".,.' :~~~;::~\, 

Subseqlj~6f.:@:ifii·::d~~~l9p~·Eiht,;~~{tt,e M•JM~:~Q.9r1o:•ffiodel, as part of the FID, additional budget 
was inc.id.~ed to reflecfoo$t$ asso9fMed with P's:t~·~nd a delayed construction start date. In 
additiori1}q•pportunities to?e'.du.ce 113tHhr.ough project-specific financing were also identified at 
the time dt:tn'~:.flD. These ~¥9.t,mts ciff~U~qJ included in the contingency described above. The 
following coM~fr~flect additiort~j),;onting·gqpy subsequent to the completion of the Cost Refresh: 

•  ~Wir~h:f:!chedule dbB'.tingency, added as part of FID 
'<::::::~:::::.. . . }:::::::;!, 

•  million··rqp.~avin£i'$:~~~:as reported by Site C Finance as the low end of expected 
cost savings froi)j:[°pr:~rn~rfinancing 

• million PST ~6Nti~~gency, after accounting for base PST estimated in direct costs 

The above amounts reflected loaded dollars; based on the new anticipated loadings factor of 
0.27 for the project (assuming lower IDC costs with project financing) represent an additional 

 million in contingency available at the time of FID. 

The graphic below describes the revised contingency including these items, which represents a 
P68 budget, before Project Reserve. 
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!Contingency Summary 
: ' i 

l 
Code!Package 
LR I Rights, Taxes and Grants 
HWY I Highway 29 Relocation and Hudson's Hope Berm 
CLR !Clearing 
ECW l Early Civil Works 
MCW :Main Civil Works 
GSS !Generating Station and Spillway 
TG iTurbines and Generators 
TF !Transformers 
SUB '.Site C Substation 
TRL : 500 kV Transmission Line 
PCN !Peace Canyon GIS Building Expansion 
MISC I Miscellaneous Items 
WA [worker Accomodation 
CM !BC Hydro Construction Management 
Other!Contingency for Value Engineering 

I 
Total j 

I 
!Contingency for Indirects (Mgt & Eng, Insurance) 
l Contingency for Mit/Comp/Benefits Reserves 
: Contingency for Sunk Costs 

Total ($2014) 

Total ($2010) 

EAC ($2014) 

Reconciliation and Variance from 2014 Refresh Monte C.aflc;> fo<R~tliaiJling Contingeri<iY.($20.14) 

i ~'::~:i\!·. <•: ::. I ·.::::;:,. 
2010 Contingency ::>::.. · :,:,::;:::;'··" 
Draw from Contingency, 2014 · · .·.::> 
Additional schedule, PST and loadings.Roriti~°iiell~Y ·:.::::::. . . :; {'.,
Balance of Contingency per FinancJ~fr\ii9:~iiJ'.:?1:':'.>. ":':':'.::>. :::::::' .

pso c~ntingency from 2014 Rerr~fWt~~~ Carl~ ... :{>. <'.::;:, ,.) .. : .... " 
i ·:;:;{::: '. :,,,, '',;'.,:;·. ' 

Variance Between Remaining Colltf#~:J~,11cy and 201.~;~~fresh Monte C3ff9;'.:\  

I <<:;::::::>.. />:'"' :,<::.:, .. 
Varia~ce Between.~etl);iil)ing Continge'ti~~";ind.2<i14.Refre~ifMonte Carlo ($~0.10) 
I I .;:::::;:::;:;:;:;:::;:::;:;:::;:;:::;::::.. ,,:,::;:; .. ;::::;:>" "·::.:/··" <.::;:::;:,. 
I Remaining ConU6!iency Expressed:~s % of Total:(/c;is!s (excl sunl< c<1WiiJilfponip/fiene

Cont as % of DCC Expected Amount 

 

Concl:~~:j:~~ <;:{%:::. '.:.;,t:;:,;;, :,::::::;:;::: 

Conting~~~YJ§ ,not include.d'.::t~t:Jtems ~q~j{::lpt to external influences that are not under the 
control of thef pf9j~ct manager/~$timator;·:per the estimating procedure. Specifically, further 
delays to the proj~qtschedule o'a:~.sed by external factors such as significant legal or regulatory 
delays are also nc>f{~fl~cted in Jff$'. contingency model,· and would normally be reflected as a 
Management Reser-Ve\it_t:ir:n inAi:;~foject Reserve. 

·.;':(i~~:::::~i::rn:;::::::·· 

The contingency allowa~~~; consistent with the. published $7.96 billion project estimate, expressed 
as a percentage of the Total Construction Cost without contingency or loadings are as follows: 

Contingency Level 

Expected Cost Amount 
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Note that no contingency is provided for sunk costs nor for mitigation or compensation-related budget 
items. 

In addition to the base contingency described above, a further  million (direct) is available 
for contingency based on the FID budget and reduced IDC costs associated with project­
specific financing. 
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