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From: Raydugin. Yuri
To: jasonkean@nalcorenergy.com
Cc: tonyscott@nalcorenergy.com; davepardy@nalcorenergy.com; Stanton, Lee
Subject: Cost & Schedule Risks for Probabilistic Analyses (After addressing only)
Date: Tuesday, May 15, 2012 9:46:58 AM
Attachments: _.bng
LCP RR for MONTE CARLO YR051112.xIsx
Jason,

Please find attached a file with risks selected for
probabilistic cost & schedule risk analyses risk register AFTER
ADDRESSING. Additional tabs of the file show thinking process
to retail/ exclude risks. (Definitions of ranges, corporate
risks, etc. are shown in each tab below the risk lists.) For
instance, ranges should be taken iInto_account before
considering risks, cost escalation — in corresponding model,
etc. to exclude double dipping. Risks that had deterministic
scores 1 — 5 are neglected. As normally done, corporate risks
are excluded from the probabilistic models as the¥ destroy
baselines, 1T occurred. Although their lists should be clearly
stated as waivers. We need to agree on this approach.

There are several construction windows we might want to keep an
eye on. This is a feature of LCP (mostly C1l) that we cannot do
just a regular schedule risk analysis but need to include
conditional branching features (when windows are missed). As
discggsed with Lee, there are two very major windows we must
consider:

River closure failure (R-40)

- Spillway construction window — phase 2 ER—ZG) and
associated risks R-189 glmpoundment 2), R-183 (Rollway
construction vs. Impoundment 2)
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LCP C-Risks RETAINED YR051412

																		Ranges (Cost)		Risk Event (Cost)		Cost Escalation		Schedule Driven Cost		Probabilistic Branching		Corporate Risk		N/A: Umbrella

				LCP COST RISKS AFTER ADDRESSING RETAINED FOR PROBABILISTIC COST RISK MODEL

		DEFINITION																				DETERMINISTIC CUMMULATIVE ASSESSMENT AFTER ADDRESSING										PROBABILISTIC ASSESSMENT AFTER ADDRESSING 

		ID		Comp		Risk Title		Risk Description		Comment		Risk		Category		Owner		Factor		Comments on Factor		Cost: Rank		Cost: Range		Probability: Rank		Probability: Range		Risk Level		Cost Impact, 000$						Probability, %				Correlations		COMMENTS

																																P10		ML		P90		Min		Max

		R5		C1		Accommodation Capacity		As starter camp for construction is designed for about 150 workers and accommodation for about 500 workers in Sep. 2012  will be needed, available accommodation in neighboring Goose Bay might not meet the accommodation requirements leading to initial lack of workers at the beginning of construction		Risk ID'ed at Risk Workshop of 20-Sep-2011. The Sep 2012 date was relevant to Feb 2012 construction start date. the new date could be March 2012 due to construction start in summer 2012		T		Construction		Scott O'Brien (NE)		Risk Event (Cost)				Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R9		C1		Excavation vs. Water Contamination		As a result of excavation works and use of explosives, level of water contamination in stilling basin may exceed acceptable level (oil, sediment, explosive's residues, etc.) leading to extra costs and delays to comply with regulations.		Risk ID'ed at Risk Workshop of 20-Sep-2011 Could happen most likely in case of heavy raining or snow melting		T		Construction		Michael Maeyens (SLI)		Risk Event (Cost)				Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R10		C1		Archeological Sites (C1)		As the C1 construction area is known for archeological significance, delays may occur with permit's obtaining and start of excavation works which leads to work stoppage and overall project delay		Risk ID'ed at Risk Workshop of 20-Sep-2011 R-175 covers this at LCP level. This risk should be taken. Waiting for results of archeological study. Several areas of significance have been discovered and taken care of. This risk is mostly about currently unknown areas that could be discovered right before or upon start of construction. In case of occurence very high level of schedule impact, moreover probability is Likely, level of manageability is low		T		Regulatory		Scott O'Brien (NE)		Risk Event (Cost)				Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R12		C1		Riverside Cofferdam Options vs. Schedule 		As cost effective option for the river side cofferdam is selected (concrete dam), the option under consideration may require more time to construct leading to delay of the cofferdam completion that causes overtopping and site flooding		Risk ID'ed at Risk Workshop of 20-Sep-2011 A separate analysis of options on type of dam vs. material vs. schedule impact vs. risks is required. Longer timelines to construct the dam lead to higher probability of being late with completion of the dam (20m by mid-January 2013) and flooding as a dam could not be ready (high enough) when required. Should be considered along with risks 28 (catastrophic flooding) and 38 (delay during riverside dam construction). This risk becomes more severe due to change of the construction start to August 1st, 2012. Constructability review measures are aimed to accelerate construction. partial cofferdam flooding option is investigated		T		Technical		Scott O'Brien (NE)		Risk Event (Cost)				Extreme		>100,000		Unlikely		0.1% - 1%		10

		R19		C1		Fish Habitat (C1)		As requirements by DFO on fish habitat replacement are very likely and are not fully factored in to the base estimate, the requirement to replace the habitat may be significant by DFO leading to extra costs		Risk ID'ed at Risk Workshop of 20-Sep-2011  R-175 covers this at LCP level. Similar risk R-104 for C4, no such risk for C3. Fish habitat permit remains one  of the main hurdles LCP should overcome after the EA release.		T		Environmental		Steve Pelerin(NE)		Risk Event (Cost)				Minor		100 - 1,000		Possible		1% - 50%		6

		R20		C1		Terrestrial Habitat (C1) (Loss of Wetlands)		As requirements by Environment Canada (EC) on terrestrial habitat replacement is unclear (evolving) and are not factored in to the base estimate yet, the requirement to replace the terrestrial habitat may be eventually put forward by EC leading to extra costs		Risk ID'ed at Risk Workshop of 20-Sep-2011 R-175 covers this at LCP level. Similar risk R-105 for C4, no such risk for C3. This could be quite costy to comply in case the risk occurs		T		Environmental		Steve Pellerin(NE)		Risk Event (Cost)				Major		10,000-100,000		Possible		1% - 50%		12

		R24		C1		Contractor's Coordination/ Powerhouse		As construction of powerhouse is to be carried out by several contractors, lack of coordination and clear contractual responsibilities especially in case of unforeseen conditions may become a source of extra claims leading to capital overspending		Risk ID'ed at Risk Workshop of 20-Sep-2011 This is highly manageable risk if proper coordination/ scheduling/ interface management procedures are implemented		T		Commercial		Gervais Savard (SLI)		Risk Event (Cost)				Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R29		C1		Wild Fires (C1)		Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment, camp, smoking, etc.), forest fires might be started leading to the C1 camp & site evacuation, injuries/ fatalities or loss of equipment		Risk ID'ed at Risk Workshop of 21-Sep-2011 Safety aspect should be managed by HSE team (not assessed here), but impact on cost and schedule represent the project risk; similar risks R-111 & R-112 for C3 & C4		T		HSS		Scott O'Brien (NE)		Risk Event (Cost)				Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R31		C1		T&G Late Design Changes		Some reasons for design changes during the T&G equipment manufacturing may be put forward by the customers leading to extra costs and schedule delays to accommodate the changes in design and civil works		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is CH0030 package risk, kept in the LCP risk register having medium impact after addressing		T		Commercial		Luc Turcotte (SLI)		Risk Event (Cost)				Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R33		C1		Manufacturing Labour Availability (C1)		Due to heated market conditions in the supplier's industries, shortage of qualified workforce and longer supply timelines would take place leading to extra C1 costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is major supply package risk (any supply package) that covers labour availability in manufacturing. Presumably, in case of lump sum contracts cost impact would be very low, but schedule delay could be substantial. This is a summary risk for relevant packages of C1; similar risks R-115 & R-116 for C3 & C4		T		Commercial		Pat Hussey (NE)		Risk Event (Cost)				Minor		100 - 1,000		Possible		1% - 50%		6

		R37		C1		Logistics (C1)		Due to less than optimal logistics plan, some transportation aspects (weather/ season's delivery window, size of equipment, road conditions, availability of lifting equipment in ports, etc.) might impede timely delivery of C1 equipment & materials to the sites that leads to schedule delays and extra costs		Risk ID'ed at Risk Workshop of 21-Sep-2011 For C1 it is mostly about T&G delivery. this supply package risks is general for all components. However, impact on schedule for different components is different. Evaluation of the impacts would be required during the mapping of this risk to schedule activities. Different causes may be considered in detail during PEP-PER study. Presumably, in case of lump sum contracts cost impact would be very low due to LD, but schedule delay could be substantial		T		Commercial		Scott O'Brien (NE)		Risk Event (Cost)				Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R43		C1		Construction Labour Availability (C1)		Due to features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.) the lack of  quantity of construction manpower may lead to C1 schedule delay and extra labour costs to attract as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-172 covers this at LCP level. this risk doesn't take into account labour productivity (see R-127, R-128, R-129). The impact is different for different works. Especially is impacted concrete works of C1. Similar risks R-123, R-124 for C3 & C4. Both  productivity risks and R-43, R-123, R-124  may be a subject of PEP-PER review		T		Construction		Scott O'Brien (NE)		Risk Event (Cost)				Extreme		>100,000		Likely		50% - 90%		20

		R44		C1		Contractors' Availability (C1)		As several mega projects are planned in North America, it might become difficult to timely attract skilled/ qualified on-site contractors that leads to premium costs to attract, inflated C1 construction costs, lower productivity, less attractive contract terms for LCP, safety risks, etc.		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-177 covers this at the LCP level. this is general construction package risk for all components. Impacts are different for different components. They should be evaluated when mapping risks. This may become an opportunity if properly managed. Similar risks R-125 & R-126 for C3 & C4		T		Commercial		Scott O'Brien (NE)		Risk Event (Cost)				Major		10,000-100,000		Likely		50% - 90%		16

		R49		C1		T&G Quality Issues		Potential quality control issue in manufacturing of turbines and generators may lead to cost, schedule delay or in use operability or reliability issues		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is CH0030 package risk that has medium level. According to Shipshaw lessons learned failure to pass the quality tests for blades led to several months of delay. Expected is delay up to one year. As this is lump sum contract - cost impact is minimal (maybe defined by LD cap), impact on schedule is all ours		T		Commercial		Luc Turcotte (SLI)		Risk Event (Cost)				Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R53		C1		Debris and Trash Management at Intake in Operations		As a result of trash build up, energy output of the unit could be reduced, leading to loss of revenue and poorer OpEx		Risk ID'ed at Risk Workshop of 21-Sep-2011 Requires OpEx impact modeling during facility's lifetime. Depends on probability of higher water to mobilise the trash, required level of availability, cost of down-time in terms of revenue, etc. It was retired initially, but returned due to the Head Pond Clearing Variant Study. Both environmental and CapEx/ OpEx impact should be considered as part of the variant staudy		T		Technical		Randolph Koob (SLI)		Risk Event (Cost)				Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R57		C1		Commissioning Failures (C1)		As "stress'' testing of C1 equipment is part of commissioning, failure of some major equipment may occur during commissioning resulting in schedule delays, increased cost and HSE issues		Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R-132 & R-133 for C3 & C4		T		Commissioning & Start-up		Scott O'Brien (NE)		Risk Event (Cost)				Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R58		C1		Construction Debris vs. Commissioning		Due to presence of construction debris after the end of construction, these may cause problems during commissioning, leading to extra costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is one of the risks that may lead to commissioning failure specific to C1 only. Also impact could be in Operations		T		Commissioning & Start-up		Gervais Savard (SLI)		Risk Event (Cost)				Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R59		C1		Contractor's Errors/ Omissions (C1)		Due to lack of control over contractor's construction activities or poor interface management, contractor(s) might make errors/ omissions (including false works) leading to C1 re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is general risk for all components, this may include contractors false work. In case of lump sum contract the cost impact presumed to be low. But schedule delay is still an issue		T		Completeness		Scott O'Brien (NE)		Risk Event (Cost)				Major		10,000-100,000		Unlikely		0.1% - 1%		8

		R60		C1		Design & Manufacturing Errors/ Omissions (C1)		Due to lack of control over supplier's design activities, poor interface management or lack of technological readiness to produce, supplier(s) might produce design with errors/ omissions so that the final products do not meet spec/ quality requirements and give rise to a need to re-design/ re-work, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R-136 & R-137 for C3 & C4		T		Completeness		Luc Turcotte (SLI)		Risk Event (Cost)				Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R64		C1		Interfaces (C1)		As multiple complex hard & soft C1interfaces require inputs from project components and disciplines, efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-178 covers this at LCP level. Similar risks R-162 & R-163 for components C3 & C4. 		T		Interface		Scott O'Brien (NE)		Risk Event (Cost)				Major		10,000-100,000		Possible		1% - 50%		12

		R65		C1		Availability of Construction Management Personnel (C1)		Due to features of the labour market in NL and lack of qualified C1 construction management personnel, difficulties with attracting and retaining of right engineering and management personnel by SLI may occur leading to negative impact on design and construction, lower productivity and higher labour costs		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-172 covers this at the LCP level. this risk is a part of broader picture on labour availability and productivity, should be part of PEP-PER review. Similar risks R-164 & R-165 for C3 & C4. Second part of the risk related to contractor's management personnel is covered by R-43		T		Construction		Normand Bechard (SLI)		Risk Event (Cost)				Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R74		C1		Design Change (C1)		As final design is nearly frozen, some design elements could be transferred to/ from C1 in future even after project sanctioning, leading to re-design, re-definition of packages, late ordering of materials & services/ cancellations, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 Initially this risk came from discussion on scope ownership to cut lines in Soldier Pond station. This risk doesn't cover EA driven scope changes (R-3) 		T		Organisational/ Enterprise		Scott O'Brien (NE)		Risk Event (Cost)				Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R147		C1		Supplier Availability (C1)		As there is limited number of qualified C1 suppliers in a situation of a heated market it could be difficult to engage at least one of qualified suppliers on LCP terms without increase of contract price that gives rise to inflated project costs and schedule delays		Risk ID'ed at Risk Workshop of 9-Nov-2011 Similar risks R-68 for C4 and R-148 for C1		T		Commercial		Scott O'Brien (NE)		Risk Event (Cost)				Major		10,000-100,000		Possible		1% - 50%		12

		R149		C1		Geotech vs. Claims (C1)		As detail geotech study data are not available during C1 design phase and if contractual obligations are not clearly stated, unforeseen soil conditions (real or imaginary) could be discovered by contractors leading to claims and extra costs		Risk ID'ed at Risk Workshop of 9-Nov-2011 Impacts on particular construction activities should be considered individually. If managed properly this may become an opportunity. Similar risks R-150 & R-151 for C3 & C4		T		Commercial		Michael Maeyens (SLI)		Risk Event (Cost)				Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R153		C1		Conservative Design (C1)		As conservative design approach ("worst case" scenarios) is used at C1 early design phases for all three components  due to lack of design input data and multiple inputs (interfaces), it could be possible to optimise the design in the course of engineering development leading to cost reductions, accelerated schedules and better constructability		Risk ID'ed at Risk Workshop of 9-Nov-2011 This is a general opportunity for all three components. Before addressing and focused activities this opportunity is assessed as prob=3, cost=3, schedule=3 as some optimisation will be done anyway. Focused activity should increase the probability/ impacts. Similar ops R-154 & R-155 for C3 & C4		O		Technical		Greg Snyder (SLI)		Risk Event (Cost)		opportunity		Major		10,000-100,000		Likely		50% - 90%		16

		R174		C1		T&G Package Bid Closing & Negotiations		As A) T&G bid closing is delayed for 1.5 mos (9-Dec-2011 => 27-Jan-2012); B) Bid closing is followed by negotiations; C) negotiations are followed by the T&G contract award (still the same date as planned before the bid closing delay) D) T&G award is followed by the civil works (bulk excavation & concrete) with a 1 month float, negotiations could not absorb the bid closing delay or might take more time than planned in master schedule, giving rise to delay of civil works and “domino effect” of delays down the line in the LCP master schedule 		Risk ID'ed on 1-Dec-2011 Could be considered along with risk R-31 (T&G Late Design Changes). The cause of this risk belongs to package CH0030		T		Commercial		Scott O'Brien (NE)		Risk Event (Cost)				Minor		100 - 1,000		Possible		1% - 50%		12

		R188		C1		Impoundment in Winter: Head Pond (12.5 - 25M)		Due to a need to carry out head pond impoundment in winter, increasing of water level from natural 12.5m to 25m could mobilise high amount of ice and T&D, leading to flushing of high volume of ice and T&D downstream (environmental impact) and damage of spillway equipment (extra cost and time to repair).		Thei risk identified on April 4th, 2012 during preparation to head pond variant study.  The risk was amended on April 23rd by request of Daniel Damov to have broader view of risk exposure. (Ice is not a differentiator for head pond study)		T		Technical		Scott O'Brien (NE)		Risk Event (Cost)		it is probabilistic branching in schedule RR		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R189		C1		Impoundment in Winter (25 - 39m)		In case of powerhouse late completion and, hence, due to the need to carry out impoundment in winter to prevent possible revenue loss, increasing of water level from 25m to 39m could mobilise high amount of ice and T&D, leading to flushing of high volume of ice and T&D downstream (environmental impact) and damage of spillway equipment (extra cost and time to repair, delay of commissioning). 		This risk was identified by Daniel damov at the head pond variant strudy session on April 20th, 2012.		T		Technical		Scott O'Brien (NE)		Risk Event (Cost)		it is probabilistic branching in schedule RR		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R25		C1 		Post-Award Drawings (C1)		As T&G tender drawings are not supposed to be the C1 construction drawings, late changes after the contract's award may occur leading to extra costs and schedule delays to start civil works		Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R-109 & R-110 for C3 & C4. This risk is critical for timely start of powerhouse civil engineering works. It should be considered along with risk of delay of contract negotiations		T		Commercial		Luc Turcotte (SLI)		Risk Event (Cost)				Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R61		C1 		Supplier's QA/QC (C1)		Due to poor definition of required product quality, failure by supplier to implement effective QA/QC system and lack of control over sub-vendor quality system, final C1 product(s) could not pass the quality tests, leading to re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is a general risks for all components, especially important for T&G package CH0030 (Shipshaw lessons learned). Despite lump sum contracts and LD, schedule risks are still there and require monitoring		T		Commercial		Scott O'Brien (NE)		Risk Event (Cost)				Minor		100 - 1,000		Possible		1% - 50%		6

		R76		C3		Maritime Link Assumptions		Changes in reliability assumptions made for maritime link could change scope and may cause schedule delay and increase cost 		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk is allocated to C3 although C4 could be exposed too		T		Interface		Darren DeBourke (Nalcor)		Risk Event (Cost)		relevant?		Major		10,000-100,000		Possible		1% - 50%		12

		R109		C3		Post-Award Drawings (C3)		As tender drawings are not supposed to be the C3 construction drawings, late changes after the contract's award may occur leading to extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-25 & R-110 for C1 & C4. Satish Sud is to support managing this risk		T		Commercial		Fred Wilcox		Risk Event (Cost)				Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R111		C3		Wild Fires (C3)		Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment, camp, smoking, etc.), forest fires might be started leading to the C3 camp & site evacuation, injuries/ fatalities or loss of equipment		Risk ID'ed at Risk Workshop of 22-Sep-2011 		T		HSS		Darren Debourke (NE)		Risk Event (Cost)				Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R115		C3		Manufacturing Capacity & Availability (C3)		Due to heated market conditions in the supplier's industries, shortage of qualified workforce and longer supply timelines would take place leading to extra C3 costs and schedule delays		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is major C3 supply package risk (any supply package) that covers labour availability in manufacturing. Presumably, in case of lump sum contracts cost impact would be very low, but schedule delay could be substantial. This is a summary risk for relevant packages of C3; similar risks R-33 & R-115 for C1 & C4 (Daniel became an owner by suggestion of Fabien/ 17-Feb-2012)		T		Commercial		Tousignant, Daniel (SLI)		Risk Event (Cost)				Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R123		C3		Construction Labour Availability (C3)		Due to features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.) the lack of  quantity of construction manpower may lead to C3 schedule delay and extra labour costs to attract as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-172 covers this at the LCP level. this risk doesn't take into account labour productivity (see R-127, R-128, R-129). The impact is different for different works. Both labour productivity risks and R-43 may be a subject of PEP-PER review		T		Commercial		Darren Debourke (NE)		Risk Event (Cost)				Extreme		>100,000		Likely		50% - 90%		20

		R125		C3		Contractors' Availability (C3)		As several mega projects are planned in North America, it might become difficult to timely attract skilled/ qualified on-site contractors that leads to premium costs to attract, inflated C3 construction costs, lower productivity, less attractive contract terms for LCP, safety impact, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-177 covers this risk at LCP level. this is general construction package risk for all components. Impacts are different for different components. They should be evaluated when mapping risks. This may become an opportunity if properly managed. Similar risk R-44 & R-126 of C1 & C4		T		Commercial		Darren Debourke (NE)		Risk Event (Cost)				Major		10,000-100,000		Likely		50% - 90%		16

		R132		C3		Commissioning Failures (C3)		As "stress'' testing of C3 equipment is part of commissioning, failure of some major equipment may occur during commissioning resulting in schedule delays, increased cost and HSE issues		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-57 & R-132 for C1 & C4. This is a role of Completion Manager. Until this position filled, Fred Wilcox is assigned		T		Commissioning & Start-up		Darren Debourke (NE)		Risk Event (Cost)				Major		10,000-100,000		Unlikely		0.1% - 1%		8

		R134		C3		Contractor's Errors/ Omissions (C3)		Due to lack of control over contractor's construction activities or poor interface management, contractor(s) might make errors/ omissions (including false works) leading to C3 re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any contract package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-59 & R-135 for C1 & C4		T		Completeness		Real Mailhot (SLI)		Risk Event (Cost)				Minor		100 - 1,000		Possible		1% - 50%		6

		R152		C3		Fiber Optic Line (C3)		As the fiber optic line development is not part of the LCP project and is to be developed by Bell Aliant, timely availability of fiber optic communication might become problematic leading to issues with coordination of sites, crews, contractors, etc. and safety issues		Risk ID'ed at Risk Workshop of 4-Nov-2011 This is external interface between Nalcor and Bell Aliant. Despite it is not part of the LCP scope to develop, usage of the optic line is included to baseline as a given		T		Technical		Darren Debourke (NE)		Risk Event (Cost)				Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R158		C3		Supplier's QA/QC (C3)		Due to failure by supplier to implement effective QA/QC system and lack of control over sub-vendor quality system, final C3 product(s) could not pass the quality tests, leading to re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 4-Nov-2011 This is a general risks for all component's supplier's packages. Despite lump sum contracts and LD, schedule risks are still there and require monitoring. Similar risks R-61 & R-159 for C1 & C4		T		Commercial		Darren Debourke (NE)		Risk Event (Cost)				Minor		100 - 1,000		Possible		1% - 50%		6

		R162		C3		Interfaces (C3)		As multiple complex hard & soft C3 interfaces require inputs from project components and disciplines, efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays		Risk ID'ed at Risk Workshop of 4-Nov-2011 R-178 covers this at the LCP level. Similar risks R-64 & R-163 for components C1 & C4. 		T		Interface		Darren Debourke (NE)		Risk Event (Cost)				Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R164		C3		Availability of Construction Management Personnel (C3)		Due to features of the labour market in NL and lack of qualified C3 construction management personnel, difficulties with attracting and retaining of right engineering and management personnel may occur leading to negative impact on design and construction, lower productivity and higher labour costs		Risk ID'ed at Risk Workshop of 4-Nov-2011 R-172 covers this at the LCP level. this risk is a part of broader picture on labour availability and productivity, should be part of PEP-PER review. Similar risks R-65 & R-165 for C1 & C4. Real Mailhot is PST, when a C3 construcxtion manager is hired - he will take over (info from Luc Chausse/ 16-Feb-2012)		T		Construction		Darren Debourke (NE)		Risk Event (Cost)				Minor		100 - 1,000		Likely		50% - 90%		8

		R168		C3		Scope Change (C3)		As final scope is not frozen, some scope elements could be transferred to/ from C3 in future even after project sanctioning, leading to re-design, re-definition of corresponding packages, late ordering of materials & services/ cancellations, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 4-Nov-2011  Similar risks R-74 & R-169 for C1 & C4. This risk doesn't cover EA driven scope changes (R-3)		T		Organisational/ Enterprise		Darren Debourke (NE)		Risk Event (Cost)				Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R68		C4		Insulator Supplier Availability (hvdc) (C4)		As there is limited number of qualified C4 HVdc suppliers for insulators supply (2 suppliers only), in a situation of a heated market it could be difficult to engage at least one of them on LCP terms without increase of contract price that gives rise to inflated project costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 These two suppliers are large international companies representing oligopoly. They have high bargaining power. They could dictate contract conditions to LCP. This should be considered as a part of broader discussion on  supplier's availability. Similar risks R-147 & R-148 for C1 & C3 (Hartfield Stevens became owner 17-Feb-2012/ suggestion from Fabien)		T		Commercial		Keenan Healey (SLI)		Risk Event (Cost)				Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R85		C4		HVdc & HVac Contractor Availability (C4)		As several other transmission line projects are planned in North America, it might become difficult to attract skilled on-site contractors that leads to higher construction costs, lower productivity and less attractive for LCP contracting terms		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-177 covers this at the LCP level. This risk should be part of more general risk on contractor's availability		T		Commercial		Kyle Tucker (NE)		Risk Event (Cost)				Major		10,000-100,000		Likely		50% - 90%		16

		R87		C4		Weather and Pollution Design Data (C4)		As limited amount of historic data is available for transmission line design in NL, quality of the design may suffer resulting in suboptimal solutions, extra costs, re-work, schedule delays and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011  Only two years of data available on pollution, observation data for another year expected that should improve quality of historic data significantly		T		Technical		Gokhan Saltan (SLI)		Risk Event (Cost)				Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R89		C4		RoW (C4)		Due to features of land registry in the province, it will be difficult to identify all land owners along route thay leads to surprises in land ownerships and claims from owners		Risk ID'ed at Risk Workshop of 22-Sep-2011  Existing land registration system is not consistent and doesn't allow identify land owners reliably. This an issue especially in populated areas of Avalon peninsular. John Cooper (NE) is to support managing this risk		T		External		Kyle Tucker (NE)		Risk Event (Cost)				Minor		100 - 1,000		Possible		1% - 50%		6

		R92		C4		Late Design Change (C4)		As late design criteria change initiated by customer for transmission line is possible, redesign may occur leading to re-definition of corresponding packages, schedule delay and extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is linked to the general risk R-3, as well as with R-25, R-31, R-92, R-95		T		Technical		Gokhan Saltan (SLI)		Risk Event (Cost)				Major		10,000-100,000		Unlikely		0.1% - 1%		8

		R94		C4		Helicopter Use in Labrador for HVac  (C4)		In some remote areas of Labrador use of helicopter could be considered as opportunity to reduce labour numbers and accelerate the schedule 		Risk ID'ed at Risk Workshop of 22-Sep-2011 1) Very good organisation of works is required to make helicopter use effective. Any delay could lead to high extra costs due to high helicopter hourly rates; 2) using helicopter represents high safety risks!!!		O		Construction		Kyle Tucker (NE)		Risk Event (Cost)		opportunity		Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R95		C4		EA Release for HVdc (C4)		Due to delay in EA release, start of early C4 construction activities may be delayed leading to missed construction windows in some cases and overall project delay and extra costs to comply		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-3 covers this at the LCP level. AC has lower risk (application done, not approved yet), DC - higher risk		T		Regulatory		Steve Pelerin (NE)		Risk Event (Cost)				Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R105		C4		Terrestrial Habitat (HVac) (C4)		As requirements by Environment Canada (EC) on terrestrial habitat replacement is unclear (evolving) and are not factored in to the base estimate yet, the requirement to replace the terrestrial habitat may be eventually put forward by EC leading to extra costs and schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-175 covers this at the LCP level. similar risk R-20 for C1, C3 doesn't have this risk		T		Environmental		Steve Pellerin (NE)		Risk Event (Cost)				Minor		100 - 1,000		Possible		1% - 50%		6

		R106		C4		Bird Nesting (HVac)  (C4)		As the construction site is located in the forest area used by birds for nesting, the nesting season (May - August) may preclude summer clearing activities as recommended by the EA panel leading to project delay and extra costs to comply		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-175 covers this at the LCP level. similar risk R-21 for C1, C3 doesn't have this risk		T		Environmental		Claude Daneau (SLI)		Risk Event (Cost)				Minor		100 - 1,000		Possible		1% - 50%		6

		R118		C4		Adverse Weather (C4)		As several C4 construction activities are planned for winter, abnormal winter weather (low temperatures, snow storms, snow falls, etc.) may occur during the construction leading to lower productivity, construction delay and safety risks		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is generic risk for whole project different impact for different components: Mapping may be done to all winter construction activities but with individual impacts. This could impact use of helicopters (R-94)		T		Construction		Kyle Tucker (NE)		Risk Event (Cost)				Minor		100 - 1,000		Possible		1% - 50%		6

		R122		C4		Logistics (C4)		Due to less than optimal logistics plan, some transportation aspects (weather/ season's delivery window, size of equipment, road conditions, availability of lifting equipment in ports, etc.) might impede timely delivery of C4 equipment & materials to the sites that leads to schedule delays and extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011 For C4 it is mostly about tower parts delivery. This supply package risks is general for all components. However, impact on schedule for different components is different. Evaluation of the impacts would be required during the mapping of this risk to schedule activities. Different causes may be considered in detail during PEP-PER study. Presumably, in case of lump sum contracts cost impact would be very low due to LD, but schedule delay could be substantial		T		Commercial		Ed Over (SLI)		Risk Event (Cost)				Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R124		C4		Construction Labour Availability (C4)		Due to a) features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.); b) planning of power line construction in various (remote) areas of NL, the lack of quantity of construction manpower may lead to C4 schedule delay and extra labour costs to attract as well as quality of works, safety risks, etc.   		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-172 covers this at the LCP level. Labour Availability risk should be LCP general risk, Hilary is to coordinate this activity for three components. This risk doesn't take into account labour productivity (see R-98). The impact is different for different works. Both R-98 and R-43 may be a subject of PEP-PER review. This risk could be considered as strategic and subject to risk resolution led by Nalcor		T		Commercial		Kyle Tucker (NE)		Risk Event (Cost)				Extreme		>100,000		Likely		50% - 90%		20

		R151		C4		Geotech vs. Claims (C4)		As detail geotech study data are not available during C4 design phase and if contractual obligations are not clearly stated, unforeseen soil conditions (real or imaginary) could be discovered by contractors leading to claims and extra costs		 Risk ID'ed at Risk Workshop of 10-Nov-2011 Impacts on particular construction activities should be considered individually. If managed properly this may become an opportunity. Similar risks R-149 & R-151 for C1 & C3. Drilling program for DC is acceptable even before the EA release,  for AC is not posisble		T		Commercial		Afzal Hussain (SLI)		Risk Event (Cost)				Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R159		C4		Supplier's QA/QC (C4)		Due to poor definition of required product quality, failure by supplier to implement effective QA/QC system and lack of control over sub-vendor quality system, final C4 product(s) could not pass the quality tests, leading to re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of10-Nov-2011 This is a general risks for all component's supplier's packages. Despite lump sum contracts and LD, schedule risks are still there and require monitoring. Similar risks R-61 & R-158 for C1 & C3 		T		Commercial		Kyle Tucker (NE)		Risk Event (Cost)				Minor		100 - 1,000		Possible		1% - 50%		6

		R163		C4		Interfaces (C4)		As multiple complex hard & soft C4 interfaces require inputs from project components and disciplines and outputs to contractors, efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays		Risk ID'ed at Risk Workshop of 10-Nov-2011 R-178 covers this at the LCP level. Solder Pond: interface with Nalcor and C3.     Similar risks R-64 & R-162 for components C1 & C3. 		T		Interface		Kyle Tucker (NE)		Risk Event (Cost)				Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R165		C4		Availability of SLI Construction Management Personnel (C4)		Due to features of the labour market in NL and lack of qualified C4 construction management personnel, difficulties with attracting and retaining of right engineering and management personnel may occur leading to negative impact on design and construction, lower productivity and higher labour costs		Risk ID'ed at Risk Workshop of 10-Nov-2011 R-172 covers this at the LCP level on labour availability and productivity, should be part of PEP-PER review. Similar risks R-65 & R-164 for C3 & C4.This risk is about LCP not contractor's personnel.		T		Construction		Kyle Tucker (NE)		Risk Event (Cost)				Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R54		LCP		RFP/ Contract Quality		As an intent to maintain project schedule when working under time crunch or due to incomplete contracting strategy, fast tracking approach towards RFP/ contracts development and deviation from established procurement/ contracting procedures might be adopted that lead to sub-standard, incomplete or inadequate package scopes and unclearly defined contractual obligations in terms of scope, cost, schedule, quality, safety		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is a general risk for all components/ packages. It might be a subject of PEP-PER study		T		Commercial		Pat Hussey (NE)		Risk Event (Cost)				Major		10,000-100,000		Possible		1% - 50%		12

		R72		LCP		Final Project Integration		Due to complexity, overall integration of all LCP components and activities plus external Island Link prior to project commissioning, may represent significant challenge leading to overall delay of commissioning		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk comes from C3 that is integrating component for the other components. This risk is also linked with the external interfaces risk R-71		T		Organisational/ Enterprise		Ron Power (NE)		Risk Event (Cost)				Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R80		LCP		Early Procurement		Due to volatility of equipment pricing, early procurement of equipment could result in lower cost and allow some float in the schedule 		Risk ID'ed at Risk Workshop of 22-Sep-2011 This opportunity depends on owner's policy on purchasing before final investment decision. Time of purchasing may be defined using macro economic data from Global Insight		O		Commercial		Normand Bechard (SLI)		Risk Event (Cost)		opportunity		Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R86		LCP		Sourcing Globally		Due to slow economy in some parts of the world, opportunity could be exploited to source services from markets all over the world giving rise to cost savings		Risk ID'ed at Risk Workshop of 22-Sep-2011 That opportunity may be split to three for C1, C3, C4 if required. Savings should not be overridden by low quality and schedule delays. Close overlapping with R-96 - may be combined		O		Commercial		Normand Bechard (SLI)		Risk Event (Cost)		opportunity		Major		10,000-100,000		Possible		1% - 50%		12

		R141		LCP		Innu Involvement/ IBA		Due to intimate involvement of Innu people in delivery of the project (IBA), there might be instances of negative influence on LCP contracting, permitting, labour relations, that leads to narrower choices of contractors, suppliers and labour, issues with environmental monitoring and permitting (destruction of land and hunting areas during construction, etc.) leading to extra costs, schedule delays, safety issues, etc.		Risk ID'ed at Risk Workshop of 9-Nov-2011 This risks should be considered along with labour and contractor's availability, labour productivity and permitting risks		T		External		Pat Hussey (NE)		Risk Event (Cost)				Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R157		LCP		Facilities Sharing		As each component develops all required facilities independently (including accommodation), there could be an opportunity to share facilities and optimise their use among components, leading to overall CapEx reduction		Risk ID'ed at Risk Workshop of 9-Nov-2011 Engineering from all three components should review this opportunity, compare requirements (including timing) and make adjustments in project execution plan and base estimates. Moderate probability and impacts are selected, focused activities could increase these. Nick  Gillis assigned to manage internal interfaces among three component engineering managers		O		Organisational/ Enterprise		Normand Bechard (SLI)		Risk Event (Cost)		opportunity		Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R182		LCP		Opposition by 'non-IBA' First Nations Groups		As a) IBA agreement covers mostly economic aspects of Innu people benefits; b) some Innu people oppose to LCP due to environmental and cultural concerns; c) some other First Nation's people (e.g., Métis) seem to wish benefiting from LCP same way as Innu people, representatives of First Nations could block the construction sites to apply pressure on LCP and to promote their agendas leading to schedule delay, extra costs and reputational damage		Risk ID'ed on 15-Dec-2011		T		External		Jason Kean (NE)		Risk Event (Cost)				Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R184		LCP		Unionised vs. Non-unionised Package Contracts		As a) non-unionised contracts are planned for several packages; b) significant enough difference in rates for unionised vs. non-unionised labour is expected; c) communication among unionised vs. non-unionised workers at various LCP sires is expected; e) no camp or basic camp is to be provided to non-unionised workers, strike/ unrest among non-unionised workers may occur, leading to disruption of clearing works, moving of workers to unionised contracts, schedule delays, safety and security impact, reputation damage		Risk ID'ed on 23-Jan-2011 comes from Reservoir clearing package, could be applicable for other construction packages. Poaching could be a case among unionised or among non-unionised packages too.		T		Commercial		Jason Kean (NE)		Risk Event (Cost)				Moderate		1,000 - 10,000		Possible		1% - 50%		9

				Corporate Risk: Extreme impact along with rare probability (usually). If occurs it distroys baseline - that would be another project (if at all)

				In case a risk has deterministic score 1 - 5 after addressing it is considered acceptable with nearly zero residual impact after addressing (except for risks with extreme impacts and rare probabilities - corporate risks)

				Ranges means there is no risk event - general uncertainty around durations of normal activities

				Umbrellas used at LCP level to coordinate managing correpsonding risks at the component level - corresponding risks are taken in to account at the component level.

				Conditional branching points to possibility to be late to complete an activity during allowed seasonal construction window, so that the activity should be put off untill next construction window, schedule driven costs are associated

				Schedule driven costs: extra costs due to schedule delays (burn rate x delay), will be taken into account through special procedure (including delays to base estimate), excluded from cost risk model
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		R5		C1		Accommodation Capacity		As starter camp for construction is designed for about 150 workers and accommodation for about 500 workers in Sep. 2012  will be needed, available accommodation in neighboring Goose Bay might not meet the accommodation requirements leading to initial lack of workers at the beginning of construction		Risk ID'ed at Risk Workshop of 20-Sep-2011. The Sep 2012 date was relevant to Feb 2012 construction start date. the new date could be March 2012 due to construction start in summer 2012		T		Construction		Scott O'Brien (NE)		Risk Event (Schedule)		Moderate				Moderate				Almost Certain				High				Moderate		30 - 90		Likely		50% - 90%		12		early works

		R9		C1		Excavation vs. Water Contamination		As a result of excavation works and use of explosives, level of water contamination in stilling basin may exceed acceptable level (oil, sediment, explosive's residues, etc.) leading to extra costs and delays to comply with regulations.		Risk ID'ed at Risk Workshop of 20-Sep-2011 Could happen most likely in case of heavy raining or snow melting		T		Construction		Michael Maeyens (SLI)		Risk Event (Schedule)		Moderate				Moderate				Possible				Medium				Moderate		30 - 90		Unlikely		0.1% - 1%		6		excavation

		R10		C1		Archeological Sites (C1)		As the C1 construction area is known for archeological significance, delays may occur with permit's obtaining and start of excavation works which leads to work stoppage and overall project delay		Risk ID'ed at Risk Workshop of 20-Sep-2011 R-175 covers this at LCP level. This risk should be taken. Waiting for results of archeological study. Several areas of significance have been discovered and taken care of. This risk is mostly about currently unknown areas that could be discovered right before or upon start of construction. In case of occurence very high level of schedule impact, moreover probability is Likely, level of manageability is low		T		Regulatory		Scott O'Brien (NE)		Risk Event (Schedule)		Major				Moderate				Likely				High				Major		90 - 360		Likely		50% - 90%		16		civil works

		R12		C1		Riverside Cofferdam Options vs. Schedule 		As cost effective option for the river side cofferdam is selected (concrete dam), the option under consideration may require more time to construct leading to delay of the cofferdam completion that causes overtopping and site flooding		Risk ID'ed at Risk Workshop of 20-Sep-2011 A separate analysis of options on type of dam vs. material vs. schedule impact vs. risks is required. Longer timelines to construct the dam lead to higher probability of being late with completion of the dam (20m by mid-January 2013) and flooding as a dam could not be ready (high enough) when required. Should be considered along with risks 28 (catastrophic flooding) and 38 (delay during riverside dam construction). This risk becomes more severe due to change of the construction start to August 1st, 2012. Constructability review measures are aimed to accelerate construction. partial cofferdam flooding option is investigated		T		Technical		Scott O'Brien (NE)		Risk Event (Schedule)		Extreme				Extreme				Possible				High		Could be conditional branching		Extreme		> 360		Unlikely		0.1% - 1%		10		riverside correfdam construction

		R18		C1		Clearing Windows		As the reservoir clearing is not possible during ice forming (early winter) and ice breaking (late spring) any delay in preceding activities may lead to missing of the clearing windows resulting in overall project delay		Risk ID'ed at Risk Workshop of 20-Sep-2011  9 mos a year is budgeted for clearing. This risk is related to weather (R-1 related to weather in road and power construction). Another risk impacting the clearing windows are related to bird's nesting (R-21).		T		Construction		Wallace Piercey (SLI)		Conditional Branching		Moderate								Possible				Medium		milestone to investigate		Moderate		30 - 90		Possible		1% - 50%		9		CONSTRUCTION WINDOW: clearing package

		R19		C1		Fish Habitat (C1)		As requirements by DFO on fish habitat replacement are very likely and are not fully factored in to the base estimate, the requirement to replace the habitat may be significant by DFO leading to extra costs and schedule delays		Risk ID'ed at Risk Workshop of 20-Sep-2011  R-175 covers this at LCP level. Similar risk R-104 for C4, no such risk for C3. Fish habitat permit remains one  of the main hurdles LCP should overcome after the EA release.		T		Environmental		Steve Pelerin(NE)		Risk Event (Schedule)		Moderate				Minor				Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		???

		R20		C1		Terrestrial Habitat (C1) (Loss of Wetlands)		As requirements by Environment Canada (EC) on terrestrial habitat replacement is unclear (evolving) and are not factored in to the base estimate yet, the requirement to replace the terrestrial habitat may be eventually put forward by EC leading to extra costs and schedule delays		Risk ID'ed at Risk Workshop of 20-Sep-2011 R-175 covers this at LCP level. Similar risk R-105 for C4, no such risk for C3. This could be quite costy to comply in case the risk occurs		T		Environmental		Steve Pellerin(NE)		Risk Event (Schedule)		Moderate				Major				Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		clearing package

		R22		C1		Safety vs. Schedule Acceleration (C1)		Due to high profile of the LCP and pressure to complete the project on time, a requirement to accelerate/ 'crash' the construction schedule may be put forward in case of major delays that leads to lower safety standards and injuries/ fatalities, correspondingly		Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk should be part of the HSE plan, managed by HSE team		T		HSS		Scott O'Brien (NE)		Risk Event (Schedule)		Minor								Possible				High				Minor		7 -- 30		Possible		1% - 50%		6		each construction package C1

		R24		C1		Contractor's Coordination/ Powerhouse		As construction of powerhouse is to be carried out by several contractors, lack of coordination and clear contractual responsibilities especially in case of unforeseen conditions may become a source of extra claims leading to schedule delays and capital overspending		Risk ID'ed at Risk Workshop of 20-Sep-2011 This is highly manageable risk if proper coordination/ scheduling/ interface management procedures are implemented		T		Commercial		Gervais Savard (SLI)		Risk Event (Schedule)		Moderate				Moderate				Likely				Medium				Moderate		30 - 90		Possible		1% - 50%		9		powerhouse packages

		R26		C1		Spillway Construction Window (Phase 2)		As A) construction of the spillway (second phase) is to be fulfilled during an "ice-free" window, B) there is no float in schedule with predecessor activities (EA release, camp, road, etc.), any delay in previous activities may trigger missing of the window which results in schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011  Should be considered along with R-31, R-63, R-92, R-95. Even if the schedule is OK, there is still technical risk to be unable to finish this work on time (inside of the window)		T		Construction		Scott O'Brien (NE)		Conditional Branching		Major				Major				Likely				High		milestone to investigate, relates to impoundment 2 (along with R-183. R-189)		Major		90 - 360		Possible		1% - 50%		12		CONSTRUCTION WINDOW: spillway construction

		R29		C1		Wild Fires (C1)		Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment, camp, smoking, etc.), forest fires might be started leading to the C1 camp & site evacuation, injuries/ fatalities or loss of equipment		Risk ID'ed at Risk Workshop of 21-Sep-2011 Safety aspect should be managed by HSE team (not assessed here), but impact on cost and schedule represent the project risk; similar risks R-111 & R-112 for C3 & C4		T		HSS		Scott O'Brien (NE)		Risk Event (Schedule)		Moderate				Moderate				Possible				High				Moderate		30 - 90		Unlikely		0.1% - 1%		6		each construction package C1

		R31		C1		T&G Late Design Changes		Some reasons for design changes during the T&G equipment manufacturing may be put forward by the customers leading to extra costs and schedule delays to accommodate the changes in design and civil works		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is CH0030 package risk, kept in the LCP risk register having medium impact after addressing		T		Commercial		Luc Turcotte (SLI)		Risk Event (Schedule)		Moderate				Moderate				Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		T&G package

		R33		C1		Manufacturing Labour Availability (C1)		Due to heated market conditions in the supplier's industries, shortage of qualified workforce and longer supply timelines would take place leading to extra C1 costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is major supply package risk (any supply package) that covers labour availability in manufacturing. Presumably, in case of lump sum contracts cost impact would be very low, but schedule delay could be substantial. This is a summary risk for relevant packages of C1; similar risks R-115 & R-116 for C3 & C4		T		Commercial		Pat Hussey (NE)		Risk Event (Schedule)		Major				Minor				Possible				Medium				Major		90 - 360		Possible		1% - 50%		12		each supply package C1

		R36		C1		Construction Permits (C1)		As several dozens of C1 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost 		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-176 covers this at LCP level.  this risk is different from EA permitting (risk 7). If several permits are late or missed, cumulative impact may be major to extreme for cost and schedule. When mapping this risk may be attached to several major construction activities with possible impact and moderate probability. Marion Organ (NE) is to support managing this risk		T		Regulatory		Scott O'Brien (NE)		Risk Event (Schedule)		Extreme				Moderate				Likely				High				Extreme		> 360		Possible		1% - 50%		15		each construction package C1

		R37		C1		Logistics (C1)		Due to less than optimal logistics plan, some transportation aspects (weather/ season's delivery window, size of equipment, road conditions, availability of lifting equipment in ports, etc.) might impede timely delivery of C1 equipment & materials to the sites that leads to schedule delays and extra costs		Risk ID'ed at Risk Workshop of 21-Sep-2011 For C1 it is mostly about T&G delivery. this supply package risks is general for all components. However, impact on schedule for different components is different. Evaluation of the impacts would be required during the mapping of this risk to schedule activities. Different causes may be considered in detail during PEP-PER study. Presumably, in case of lump sum contracts cost impact would be very low due to LD, but schedule delay could be substantial		T		Commercial		Scott O'Brien (NE)		Risk Event (Schedule)		Major				Moderate				Likely				High				Major		90 - 360		Possible		1% - 50%		12		each supply package C1 except T&G (R-51)

		R38		C1		Riverside Cofferdam Height vs. Late Start & Construction Delays		Due to delays with predecessor's activities and various difficulties and delays with construction of the cofferdam (selected concrete option), there might be not enough time to construct high enough cofferdam on time (mid-January 2013) leading to a) overtopping the cofferdam, b) flooding the excavation area, c) loss of cofferdam and giving rise to safety and environmental impacts		Risk ID'ed at Risk Workshop of 21-Sep-2011  This risk is about delays in predecessor's activities (EA release, road and power construction, etc.) and any delays during construction (this might include stoppage of works due to safety incidents, severe weather, strikes, etc.). Should be considered along with risk 12 (construction option vs. schedule). Good news is that 75% of the river is regulated by the Upper Churchill. This allows regulation of the water level. However, if the risk occur, this may lead to one or two year delay, fatalities, extra costs and huge reputational impact.		T		Construction		Scott O'Brien (NE)		Conditional Branching		Extreme				Extreme				Possible				High		CORPORATE RISK if occurs, milestone to investigate!!		Extreme		> 360		Unlikely		0.1% - 1%		10		CONSTRUCTION WINDOW: cofferdam construction

		R40		C1		River Closure Failure		a) As river closure and construction of the upstream cofferdam is planned for summer (when normally level of water is lowest); b) the main dam fill-in material compaction (clay in water) is possible only before freezing temperatures, unusually high level of water could occur that prevents river closure by the upstream cofferdam on time and leads to a) missed window (before October) to finish the cofferdam at level 20m; b) lower height of the cofferdam by spring flooding, its overflooding and loss 		1. Design factors for the river closure are based on water level that is twice of normal in summer. Hence, probability of this risk is low/ unlikely.2.  If occurs (missed window), this risk might mean loss of the cofferdam and up to one year delay with completion of the main dam. Probability of loss of cofferdam depends on two factors; height of the cofferdam by spring and level of water flooding. Level 16m-17m means about 5% probability of overflooding and loss.Overall risk of two events simultaniously (proportional to products of two probabilities) is low		T		Construction		Scott O'Brien (NE)		Conditional Branching		Extreme				Major				Unlikely				Medium		CORPORATE RISK if occurs, milestone to investigate!!		Extreme		> 360		Rare		<0.1%		5		CONSTRUCTION WINDOW: U/S cofferdam

		R43		C1		Construction Labour Availability (C1)		Due to features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.) the lack of  quantity of construction manpower may lead to C1 schedule delay and extra labour costs to attract as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-172 covers this at LCP level. this risk doesn't take into account labour productivity (see R-127, R-128, R-129). The impact is different for different works. Especially is impacted concrete works of C1. Similar risks R-123, R-124 for C3 & C4. Both  productivity risks and R-43, R-123, R-124  may be a subject of PEP-PER review		T		Construction		Scott O'Brien (NE)		Risk Event (Schedule)		Extreme				Extreme				Almost Certain				High				Extreme		> 360		Likely		50% - 90%		20		each construction package C1

		R44		C1		Contractors' Availability (C1)		As several mega projects are planned in North America, it might become difficult to timely attract skilled/ qualified on-site contractors that leads to premium costs to attract, inflated C1 construction costs, lower productivity, less attractive contract terms for LCP, safety risks, etc.		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-177 covers this at the LCP level. this is general construction package risk for all components. Impacts are different for different components. They should be evaluated when mapping risks. This may become an opportunity if properly managed. Similar risks R-125 & R-126 for C3 & C4		T		Commercial		Scott O'Brien (NE)		Risk Event (Schedule)		Major				Major				Almost Certain				High				Major		90 - 360		Likely		50% - 90%		15		each construction package C1

		R49		C1		T&G Quality Issues		Potential quality control issue in manufacturing of turbines and generators may lead to cost, schedule delay or in use operability or reliability issues		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is CH0030 package risk that has medium level. According to Shipshaw lessons learned failure to pass the quality tests for blades led to several months of delay. Expected is delay up to one year. As this is lump sum contract - cost impact is minimal (maybe defined by LD cap), impact on schedule is all ours		T		Commercial		Luc Turcotte (SLI)		Risk Event (Schedule)		Major				Moderate				Possible				Medium				Major		90 - 360		Possible		1% - 50%		12		T&G supply package

		R51		C1		Major Equipment Delivery (C1): Planning		As a result of poor scheduling, schedule risks and interface management, major contract delivery milestones might not be met leading to overall C1 schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-130 & R-131 for C3 & C4		T		Commercial		Scott O'Brien (NE)		Risk Event (Schedule)		Major								Likely				High				Major		90 - 360		Possible		1% - 50%		12		T&G supply package only (other C1 packages: R-37)

		R57		C1		Commissioning Failures (C1)		As "stress'' testing of C1 equipment is part of commissioning, failure of some major equipment may occur during commissioning resulting in schedule delays, increased cost and HSE issues		Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R-132 & R-133 for C3 & C4		T		Commissioning & Start-up		Scott O'Brien (NE)		Risk Event (Schedule)		Major				Major				Possible				High				Moderate		30 - 90		Unlikely		0.1% - 1%		6		commissioning C1

		R58		C1		Construction Debris vs. Commissioning		Due to presence of construction debris after the end of construction, these may cause problems during commissioning, leading to extra costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is one of the risks that may lead to commissioning failure specific to C1 only. Also impact could be in Operations		T		Commissioning & Start-up		Gervais Savard (SLI)		Risk Event (Schedule)		Moderate				Moderate				Possible				Medium				Moderate		30 - 90		Unlikely		0.1% - 1%		6		commissioning C1

		R59		C1		Contractor's Errors/ Omissions (C1)		Due to lack of control over contractor's construction activities or poor interface management, contractor(s) might make errors/ omissions (including false works) leading to C1 re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is general risk for all components, this may include contractors false work. In case of lump sum contract the cost impact presumed to be low. But schedule delay is still an issue		T		Completeness		Scott O'Brien (NE)		Risk Event (Schedule)		Major				Major				Possible				High				Major		90 - 360		Unlikely		0.1% - 1%		8		each construction package C1

		R60		C1		Design & Manufacturing Errors/ Omissions (C1)		Due to lack of control over supplier's design activities, poor interface management or lack of technological readiness to produce, supplier(s) might produce design with errors/ omissions so that the final products do not meet spec/ quality requirements and give rise to a need to re-design/ re-work, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R-136 & R-137 for C3 & C4		T		Completeness		Luc Turcotte (SLI)		Risk Event (Schedule)		Major				Moderate				Possible				Medium				Major		90 - 360		Unlikely		0.1% - 1%		8		each supply package C1

		R63		C1		Extra Cofferdam Work		As design of coffer dam foundation is done before the detail geotech study is done and a worst case scenario approach is used, additional works may be required in construction leading to extra time and schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 As a worst case scenario is used, cost should not be increased, only schedule (1 - 3 mos) to adopt the changes. However, this delay may trigger a construction window delay (conditional branching), which could be much worse. A detail review of schedule is required. Cost reduction may be considered as an opportunity		T		Technical		Michael Maeyens (SLI)		Risk Event (Schedule)		Major								Possible				Medium				Major		90 - 360		Possible		1% - 50%		12		cofferdam construction

		R64		C1		Interfaces (C1)		As multiple complex hard & soft C1interfaces require inputs from project components and disciplines, efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-178 covers this at LCP level. Similar risks R-162 & R-163 for components C3 & C4. 		T		Interface		Scott O'Brien (NE)		Risk Event (Schedule)		Major				Major				Almost Certain				High				Major		90 - 360		Possible		1% - 50%		12		each engineering package C1

		R65		C1		Availability of Construction Management Personnel (C1)		Due to features of the labour market in NL and lack of qualified C1 construction management personnel, difficulties with attracting and retaining of right engineering and management personnel by SLI may occur leading to negative impact on design and construction, lower productivity and higher labour costs		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-172 covers this at the LCP level. this risk is a part of broader picture on labour availability and productivity, should be part of PEP-PER review. Similar risks R-164 & R-165 for C3 & C4. Second part of the risk related to contractor's management personnel is covered by R-43		T		Construction		Normand Bechard (SLI)		Risk Event (Schedule)		Major				Moderate				Likely				High				Major		90 - 360		Likely		50% - 90%		16		each construction package C1

		R74		C1		Design Change (C1)		As final design is nearly frozen, some design elements could be transferred to/ from C1 in future even after project sanctioning, leading to re-design, re-definition of packages, late ordering of materials & services/ cancellations, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 Initially this risk came from discussion on scope ownership to cut lines in Soldier Pond station. This risk doesn't cover EA driven scope changes (R-3) 		T		Organisational/ Enterprise		Scott O'Brien (NE)		Risk Event (Schedule)		Moderate				Moderate				Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		each engineering package C1

		R147		C1		Supplier Availability (C1)		As there is limited number of qualified C1 suppliers in a situation of a heated market it could be difficult to engage at least one of qualified suppliers on LCP terms without increase of contract price that gives rise to inflated project costs and schedule delays		Risk ID'ed at Risk Workshop of 9-Nov-2011 Similar risks R-68 for C4 and R-148 for C1		T		Commercial		Scott O'Brien (NE)		Risk Event (Schedule)		Major				Major				Possible				Medium				Major		90 - 360		Possible		1% - 50%		12		each supply package C1

		R153		C1		Conservative Design (C1)		As conservative design approach ("worst case" scenarios) is used at C1 early design phases for all three components  due to lack of design input data and multiple inputs (interfaces), it could be possible to optimise the design in the course of engineering development leading to cost reductions, accelerated schedules and better constructability		Risk ID'ed at Risk Workshop of 9-Nov-2011 This is a general opportunity for all three components. Before addressing and focused activities this opportunity is assessed as prob=3, cost=3, schedule=3 as some optimisation will be done anyway. Focused activity should increase the probability/ impacts. Similar ops R-154 & R-155 for C3 & C4		O		Technical		Greg Snyder (SLI)		Risk Event (Schedule)		Moderate				Moderate				Possible				OPPORTUNITY		opportunity		Moderate		30 - 90		Likely		50% - 90%		12		each construction package C1

		R174		C1		T&G Package Bid Closing & Negotiations		As A) T&G bid closing is delayed for 1.5 mos (9-Dec-2011 => 27-Jan-2012); B) Bid closing is followed by negotiations; C) negotiations are followed by the T&G contract award (still the same date as planned before the bid closing delay) D) T&G award is followed by the civil works (bulk excavation & concrete) with a 1 month float, negotiations could not absorb the bid closing delay or might take more time than planned in master schedule, giving rise to delay of civil works and “domino effect” of delays down the line in the LCP master schedule 		Risk ID'ed on 1-Dec-2011 Could be considered along with risk R-31 (T&G Late Design Changes). The cause of this risk belongs to package CH0030		T		Commercial		Scott O'Brien (NE)		Risk Event (Schedule)		Major				Moderate				Likely				High				Moderate		30 - 90		Possible		1% - 50%		9		T&G supply package (procurement)

		R183		C1		Rollway Construction vs. Impoundment 2		As a) for stability purposes it is necessary to partially construct two rollways following the spring flood of 2016 up to elevation 10m before full impoundment to elevation 39.0m; b) The rollways will start at elevation 5m and will go up to elevation 15.7m when fully complete; c) It is anticipated that it will take approximately 45 days to partially construct the rollways to elevation 10m, delays in construction of the rollways could impact on the impoundment schedule leading to overall C1 construction delay 		Risk ID'ed on 23-Jan-2011 discussion on January 23rd, 2012. Discussion on 23-Jan-12: baseline should be finalised first. Luc to come up proposal to Nalcor w/o 30-Jan-12 to set up assumptions and constraints in order to narrow options down.		T		Construction		Scott O'Brien (NE)		Conditional Branching		Extreme				Moderate				Possible				High		milestone to investigate (along with R-26 and R-189)		Moderate		30 - 90		Possible		1% - 50%		9		CONSTRUCTION WINDOW: impoundment 2

		R185		C1		Main Camp Capacity		As a) current baseline is to build a main C1 camp for 1,500 people; b) comparison with other similar projects (comparable volume of concrete works, etc.) pointed to higher number of required workers due to safety requirements, lower productivity, rotation, etc., planned camp capacity could not satisfy project requirements at peak of works leading to schedule delay		Risk ID'ed at C1 constructability review session on 24-Feb-2012		T		Construction		Scott O'Brien (NE)		Risk Event (Schedule)		Extreme				Moderate				Possible				High				Moderate		30 - 90		Unlikely		0.1% - 1%		6		concrete works C1

		R188		C1		Impoundment in Winter: Head Pond (12.5 - 25M)		Due to a need to carry out head pond impoundment in winter, increasing of water level from natural 12.5m to 25m could mobilise high amount of ice and T&D, leading to flushing of high volume of ice and T&D downstream (environmental impact) and damage of spillway equipment (extra cost and time to repair).		Thei risk identified on April 4th, 2012 during preparation to head pond variant study.  The risk was amended on April 23rd by request of Daniel Damov to have broader view of risk exposure. (Ice is not a differentiator for head pond study)		T		Technical		Scott O'Brien (NE)		Conditional Branching		Major				Major				Possible				High		milestone to investigate		Moderate		30 - 90		Unlikely		0.1% - 1%		6		CONSTRUCTION WINDOW: impoundment 1

		R189		C1		Impoundment 2 in Winter (25 - 39m)		In case of powerhouse late completion and, hence, due to the need to carry out impoundment in winter to prevent possible revenue loss, increasing of water level from 25m to 39m could mobilise high amount of ice and T&D, leading to flushing of high volume of ice and T&D downstream (environmental impact) and damage of spillway equipment (extra cost and time to repair, delay of commissioning). 		This risk was identified by Daniel damov at the head pond variant strudy session on April 20th, 2012.		T		Technical		Scott O'Brien (NE)		Conditional Branching		Major				Major				Possible				High		milestone to investigate (along with R-26 and R-183)		Moderate		30 - 90		Unlikely		0.1% - 1%		6		CONSTRUCTION WINDOW: impoundment 2

		R21		C1 		Bird Nesting (C1)		As the C1 construction site is located in the forest area used by birds for nesting, the nesting season (May - August) may preclude summer clearing activities as recommended by the EA panel leading to project delay		Risk ID'ed at Risk Workshop of 20-Sep-2011 R-175 covers this at LCP level. Similar risk R-106 for C4, no such risk for C3		T		Environmental		Steve Pellerin (NE)		Risk Event (Schedule)		Moderate								Possible				Medium		could be conditional branching		Moderate		30 - 90		Possible		1% - 50%		9		clearing package

		R25		C1 		Post-Award Drawings (C1)		As T&G tender drawings are not supposed to be the C1 construction drawings, late changes after the contract's award may occur leading to extra costs and schedule delays to start civil works		Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R-109 & R-110 for C3 & C4. This risk is critical for timely start of powerhouse civil engineering works. It should be considered along with risk of delay of contract negotiations		T		Commercial		Luc Turcotte (SLI)		Risk Event (Schedule)		Major				Moderate				Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		civil works C1

		R61		C1 		Supplier's QA/QC (C1)		Due to poor definition of required product quality, failure by supplier to implement effective QA/QC system and lack of control over sub-vendor quality system, final C1 product(s) could not pass the quality tests, leading to re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is a general risks for all components, especially important for T&G package CH0030 (Shipshaw lessons learned). Despite lump sum contracts and LD, schedule risks are still there and require monitoring		T		Commercial		Scott O'Brien (NE)		Risk Event (Schedule)		Extreme				Minor				Likely				High				Major		90 - 360		Possible		1% - 50%		12		each supply package C1

		R70		C3		Electrode Return vs. Delay		Due to possible misunderstanding by general public and regulators of environmental impact of using electrodes instead of metallic return and opposition to the electrode use, the electrode use may be challenged during permitting process leading to schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-3 covers this at the LCP level. this is just a regular schedule risk. If recommended is metallic return - this is corporate risk R-67 leading to much lower attractiveness of the LCP		T		Regulatory		Darren Debourke (NE)		Risk Event (Schedule)		Major				Moderate				Likely				High				Major		90 - 360		Likely		50% - 90%		16		Another risk R-67 is corporate risk if metal return is required

		R71		C3		CFLco - Nalcor Interface		Possibility of interface with CFLco (Hydro Quebec) not being managed well, could lead to non timely decision making		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-178 covers this at the LCP level. this risk should be considered along with  risk R-64 (internal interfaces). Although Nalcor is supposed to lead this, Satish Sud should be part of risk resolution team		T		External		Darren DeBourke (NE)		Risk Event (Schedule)		Moderate				Moderate				Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		CF switchyard construction package

		R76		C3		Maritime Link Assumptions		Changes in reliability assumptions made for maritime link could change scope and may cause schedule delay and increase cost 		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk is allocated to C3 although C4 could be exposed too		T		Interface		Darren DeBourke (Nalcor)		Risk Event (Schedule)		Major				Major				Possible				Medium		relevant?		Major		90 -- 360		Possible		1% - 50%		12		to discuss if risk is relevant any more

		R78		C3		System Integration and Commissioning		Due to need to coordinate commissioning at multiple sites between CFLco, NL Hydro and SNC, lack of experienced personnel may take place leading to schedule and cost impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is part of Labour Availability family of risks. Should be part of PEP-PER review. This risk assigned to C3 although C1 & C4 could be impacted		T		Commissioning & Start-up		Darren Debourke (NE)		Risk Event (Schedule)		Minor				Minor				Almost Certain				Medium				Minor		7 -- 30		Likely		50% - 90%		8		each commissioning package C3

		R79		C3		Transformer Testing 		Due to possibility of transformer test failure at site, the failure could occur requiring transportation of the transformer back to workshop and causing schedule delay and increased cost		Risk ID'ed at Risk Workshop of 22-Sep-2011 This risk is part of commissioning family of risks. In case of a lump sum contract no much cost impact is expected, but schedule delay to fix the transformer might be major as may require bringing it back to the factory for overhaul		T		Commissioning & Start-up		Satish Sud (SLI)		Risk Event (Schedule)		Major				Minor				Possible				Medium				Major		90 - 360		Unlikely		0.1% - 1%		8		transformer installation package

		R109		C3		Post-Award Drawings (C3)		As tender drawings are not supposed to be the C3 construction drawings, late changes after the contract's award may occur leading to extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-25 & R-110 for C1 & C4. Satish Sud is to support managing this risk		T		Commercial		Fred Wilcox		Risk Event (Schedule)		Moderate				Moderate				Possible				Medium				Moderate		30 - 90		Unlikely		0.1% - 1%		6		each construction package C3

		R111		C3		Wild Fires (C3)		Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment, camp, smoking, etc.), forest fires might be started leading to the C3 camp & site evacuation, injuries/ fatalities or loss of equipment		Risk ID'ed at Risk Workshop of 22-Sep-2011 		T		HSS		Darren Debourke (NE)		Risk Event (Schedule)		Moderate				Moderate				Possible				High				Moderate		30 - 90		Unlikely		0.1% - 1%		6		each construction package C3

		R115		C3		Manufacturing Capacity & Availability (C3)		Due to heated market conditions in the supplier's industries, shortage of qualified workforce and longer supply timelines would take place leading to extra C3 costs and schedule delays		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is major C3 supply package risk (any supply package) that covers labour availability in manufacturing. Presumably, in case of lump sum contracts cost impact would be very low, but schedule delay could be substantial. This is a summary risk for relevant packages of C3; similar risks R-33 & R-115 for C1 & C4 (Daniel became an owner by suggestion of Fabien/ 17-Feb-2012)		T		Commercial		Tousignant, Daniel (SLI)		Risk Event (Schedule)		Major				Moderate				Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		each supply package C3

		R119		C3		Construction Permits (C3)		As several dozens of C3 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-176 covers this at the LCP level. this risk is different from EA/ EIS permitting (risk 7). If several permits are late or missed, cumulative impact may be major to extreme for cost and schedule. When mapping this risk may be attached to several major construction activities with possible impact and moderate probability. Similar risk R-36 & R-120 for C1 & C4		T		Regulatory		Darren Debourke (NE)		Risk Event (Schedule)		Extreme				Major				Likely				High				Moderate		30 - 90		Possible		1% - 50%		9		each construction package C3

		R123		C3		Construction Labour Availability (C3)		Due to features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.) the lack of  quantity of construction manpower may lead to C3 schedule delay and extra labour costs to attract as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-172 covers this at the LCP level. this risk doesn't take into account labour productivity (see R-127, R-128, R-129). The impact is different for different works. Both labour productivity risks and R-43 may be a subject of PEP-PER review		T		Commercial		Darren Debourke (NE)		Risk Event (Schedule)		Extreme				Extreme				Almost Certain				High				Extreme		> 360		Likely		50% - 90%		20		each construction package C3

		R125		C3		Contractors' Availability (C3)		As several mega projects are planned in North America, it might become difficult to timely attract skilled/ qualified on-site contractors that leads to premium costs to attract, inflated C3 construction costs, lower productivity, less attractive contract terms for LCP, safety impact, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-177 covers this risk at LCP level. this is general construction package risk for all components. Impacts are different for different components. They should be evaluated when mapping risks. This may become an opportunity if properly managed. Similar risk R-44 & R-126 of C1 & C4		T		Commercial		Darren Debourke (NE)		Risk Event (Schedule)		Major				Major				Almost Certain				High				Major		90 - 360		Likely		50% - 90%		16		each construction package C3

		R130		C3		Major Equipment Delivery (C3) Planning		As a result of poor scheduling, logistics planning, schedule risks and interface management, major contract delivery milestones might not be met, leading to overall C3 schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-51 & R-131. Depending on package corresponding Area manager will be the owner: Fred Wilcox, S. Connacher, W. Diaz (info from Luc Chausse)		T		Commercial		Darren Debourke (NE)		Risk Event (Schedule)		Major								Likely				High				Major		90 - 360		Possible		1% - 50%		12		each supply package C3

		R132		C3		Commissioning Failures (C3)		As "stress'' testing of C3 equipment is part of commissioning, failure of some major equipment may occur during commissioning resulting in schedule delays, increased cost and HSE issues		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-57 & R-132 for C1 & C4. This is a role of Completion Manager. Until this position filled, Fred Wilcox is assigned		T		Commissioning & Start-up		Darren Debourke (NE)		Risk Event (Schedule)		Major				Major				Possible				High				Major		90 - 360		Unlikely		0.1% - 1%		8		commissioning C3

		R134		C3		Contractor's Errors/ Omissions (C3)		Due to lack of control over contractor's construction activities or poor interface management, contractor(s) might make errors/ omissions (including false works) leading to C3 re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any contract package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-59 & R-135 for C1 & C4		T		Completeness		Real Mailhot (SLI)		Risk Event (Schedule)		Major				Minor				Possible				Medium				Major		90 - 360		Possible		1% - 50%		12		each construction package C3

		R136		C3		Design & Manufacturing Errors/ Omissions (C3)		Due to lack of control over supplier's design activities, poor interface management or lack of technological readiness to produce, supplier(s) might produce design with errors/ omissions so that the final products do not meet C3 spec/ quality requirements and give rise to a need to re-design/ re-work, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-60 & R-137 for C1 & C4. Depending on package corresponding Area manager will be the owner: Fred Wilcox, S. Connacher, W. Diaz (info from Luc Chausse) 		T		Completeness		Fred Wilcox (SLI)		Risk Event (Schedule)		Major				Minor				Possible				Medium				Major		90 - 360		Unlikely		0.1% - 1%		8		each supply package C3

		R152		C3		Fiber Optic Line (C3)		As the fiber optic line development is not part of the LCP project and is to be developed by Bell Aliant, timely availability of fiber optic communication might become problematic leading to issues with coordination of sites, crews, contractors, etc. and safety issues		Risk ID'ed at Risk Workshop of 4-Nov-2011 This is external interface between Nalcor and Bell Aliant. Despite it is not part of the LCP scope to develop, usage of the optic line is included to baseline as a given		T		Technical		Darren Debourke (NE)		Risk Event (Schedule)		Moderate				Moderate				Likely				High				Minor		7 -- 30		Possible		1% - 50%		6		each construction package C3

		R158		C3		Supplier's QA/QC (C3)		Due to failure by supplier to implement effective QA/QC system and lack of control over sub-vendor quality system, final C3 product(s) could not pass the quality tests, leading to re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 4-Nov-2011 This is a general risks for all component's supplier's packages. Despite lump sum contracts and LD, schedule risks are still there and require monitoring. Similar risks R-61 & R-159 for C1 & C4		T		Commercial		Darren Debourke (NE)		Risk Event (Schedule)		Major				Minor				Likely				High				Major		90 - 360		Possible		1% - 50%		12		each supply package c3

		R162		C3		Interfaces (C3)		As multiple complex hard & soft C3 interfaces require inputs from project components and disciplines, efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays		Risk ID'ed at Risk Workshop of 4-Nov-2011 R-178 covers this at the LCP level. Similar risks R-64 & R-163 for components C1 & C4. 		T		Interface		Darren Debourke (NE)		Risk Event (Schedule)		Major				Major				Almost Certain				High				Moderate		30 - 90		Likely		50% - 90%		12		each engineering, supply & construction package C3

		R164		C3		Availability of Construction Management Personnel (C3)		Due to features of the labour market in NL and lack of qualified C3 construction management personnel, difficulties with attracting and retaining of right engineering and management personnel may occur leading to negative impact on design and construction, lower productivity and higher labour costs		Risk ID'ed at Risk Workshop of 4-Nov-2011 R-172 covers this at the LCP level. this risk is a part of broader picture on labour availability and productivity, should be part of PEP-PER review. Similar risks R-65 & R-165 for C1 & C4. Real Mailhot is PST, when a C3 construcxtion manager is hired - he will take over (info from Luc Chausse/ 16-Feb-2012)		T		Construction		Darren Debourke (NE)		Risk Event (Schedule)		Major				Moderate				Likely				High				Major		90 - 360		Likely		50% - 90%		16		each construction package C3

		R168		C3		Scope Change (C3)		As final scope is not frozen, some scope elements could be transferred to/ from C3 in future even after project sanctioning, leading to re-design, re-definition of corresponding packages, late ordering of materials & services/ cancellations, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 4-Nov-2011  Similar risks R-74 & R-169 for C1 & C4. This risk doesn't cover EA driven scope changes (R-3)		T		Organisational/ Enterprise		Darren Debourke (NE)		Risk Event (Schedule)		Major				Major				Likely				High				Moderate		30 - 90		Possible		1% - 50%		9		each engineering, supply & construction package C3

		R68		C4		Insulator Supplier Availability (hvdc) (C4)		As there is limited number of qualified C4 HVdc suppliers for insulators supply (2 suppliers only), in a situation of a heated market it could be difficult to engage at least one of them on LCP terms without increase of contract price that gives rise to inflated project costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 These two suppliers are large international companies representing oligopoly. They have high bargaining power. They could dictate contract conditions to LCP. This should be considered as a part of broader discussion on  supplier's availability. Similar risks R-147 & R-148 for C1 & C3 (Hartfield Stevens became owner 17-Feb-2012/ suggestion from Fabien)		T		Commercial		Keenan Healey (SLI)		Risk Event (Schedule)		Moderate				Moderate				Possible				Medium				Moderate		30 - 90		Unlikely		0.1% - 1%		6		insulator supply package

		R85		C4		HVdc & HVac Contractor Availability (C4)		As several other transmission line projects are planned in North America, it might become difficult to attract skilled on-site contractors that leads to higher construction costs, lower productivity and less attractive for LCP contracting terms		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-177 covers this at the LCP level. This risk should be part of more general risk on contractor's availability		T		Commercial		Kyle Tucker (NE)		Risk Event (Schedule)		Major				Major				Almost Certain				High				Major		90 - 360		Likely		50% - 90%		16		each construction package HVac & HVdc

		R87		C4		Weather and Pollution Design Data (C4)		As limited amount of historic data is available for transmission line design in NL, quality of the design may suffer resulting in suboptimal solutions, extra costs, re-work, schedule delays and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011  Only two years of data available on pollution, observation data for another year expected that should improve quality of historic data significantly		T		Technical		Gokhan Saltan (SLI)		Risk Event (Schedule)		Moderate				Moderate				Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		engineeting C4

		R89		C4		RoW (C4)		Due to features of land registry in the province, it will be difficult to identify all land owners along route thay leads to surprises in land ownerships and claims from owners		Risk ID'ed at Risk Workshop of 22-Sep-2011  Existing land registration system is not consistent and doesn't allow identify land owners reliably. This an issue especially in populated areas of Avalon peninsular. John Cooper (NE) is to support managing this risk		T		External		Kyle Tucker (NE)		Risk Event (Schedule)		Major				Minor				Likely				High				Major		90 - 360		Possible		1% - 50%		12		permits after EA release C4

		R92		C4		Late Design Change (C4)		As late design criteria change initiated by customer for transmission line is possible, redesign may occur leading to re-definition of corresponding packages, schedule delay and extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is linked to the general risk R-3, as well as with R-25, R-31, R-92, R-95		T		Technical		Gokhan Saltan (SLI)		Risk Event (Schedule)		Major				Major				Possible				Medium				Major		90 - 360		Unlikely		0.1% - 1%		8		each engineering, supply and construction package C4

		R94		C4		Helicopter Use in Labrador for HVac  (C4)		In some remote areas of Labrador use of helicopter could be considered as opportunity to reduce labour numbers and accelerate the schedule 		Risk ID'ed at Risk Workshop of 22-Sep-2011 1) Very good organisation of works is required to make helicopter use effective. Any delay could lead to high extra costs due to high helicopter hourly rates; 2) using helicopter represents high safety risks!!!		O		Construction		Kyle Tucker (NE)		Risk Event (Schedule)		Moderate				Moderate				Possible				OPPORTUNITY				Moderate		30 - 90		Likely		50% - 90%		12		HVac construction packages

		R95		C4		EA Release for HVdc (C4)		Due to delay in EA release, start of early C4 construction activities may be delayed leading to missed construction windows in some cases and overall project delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-3 covers this at the LCP level. AC has lower risk (application done, not approved yet), DC - higher risk		T		Regulatory		Steve Pelerin (NE)		Risk Event (Schedule)		Major				Moderate				Likely				High				Major		90 - 360		Likely		50% - 90%		16		permits after EA release C4

		R105		C4		Terrestrial Habitat (HVac) (C4)		As requirements by Environment Canada (EC) on terrestrial habitat replacement is unclear (evolving) and are not factored in to the base estimate yet, the requirement to replace the terrestrial habitat may be eventually put forward by EC leading to extra costs and schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-175 covers this at the LCP level. similar risk R-20 for C1, C3 doesn't have this risk		T		Environmental		Steve Pellerin (NE)		Risk Event (Schedule)		Moderate				Minor				Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		after construction?

		R106		C4		Bird Nesting (HVac)  (C4)		As the construction site is located in the forest area used by birds for nesting, the nesting season (May - August) may preclude summer clearing activities as recommended by the EA panel leading to project delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-175 covers this at the LCP level. similar risk R-21 for C1, C3 doesn't have this risk		T		Environmental		Claude Daneau (SLI)		Risk Event (Schedule)		Moderate				Minor				Possible				Medium		could be conditional branching		Moderate		30 - 90		Possible		1% - 50%		9		each C4 construction inpackage that includes May - August activities

		R118		C4		Adverse Weather (C4)		As several C4 construction activities are planned for winter, abnormal winter weather (low temperatures, snow storms, snow falls, etc.) may occur during the construction leading to lower productivity, construction delay and safety risks		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is generic risk for whole project different impact for different components: Mapping may be done to all winter construction activities but with individual impacts. This could impact use of helicopters (R-94)		T		Construction		Kyle Tucker (NE)		Risk Event (Schedule)		Minor				Minor				Possible				High				Minor		7 -- 30		Possible		1% - 50%		6		each construction package C4 that includes winter activities

		R120		C4		Construction Permits (C4)		As several dozens of C4 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-176 covers this at the LCP level. this risk is different from EA/ EIS permitting (risk 7). If several permits are late or missed, cumulative impact may be major to extreme for cost and schedule. When mapping this risk may be attached to several major construction activities with possible impact and moderate probability. Similar risk R-119 & R-120 for C3 & C4		T		Regulatory		Kyle Tucker (NE)		Ranges & Risk Event (Schedule)		Major				Major				Likely				High				Major		90 - 360		Possible		1% - 50%		12		permits after EA release C4

		R122		C4		Logistics (C4)		Due to less than optimal logistics plan, some transportation aspects (weather/ season's delivery window, size of equipment, road conditions, availability of lifting equipment in ports, etc.) might impede timely delivery of C4 equipment & materials to the sites that leads to schedule delays and extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011 For C4 it is mostly about tower parts delivery. This supply package risks is general for all components. However, impact on schedule for different components is different. Evaluation of the impacts would be required during the mapping of this risk to schedule activities. Different causes may be considered in detail during PEP-PER study. Presumably, in case of lump sum contracts cost impact would be very low due to LD, but schedule delay could be substantial		T		Commercial		Ed Over (SLI)		Risk Event (Schedule)		Major				Moderate				Possible				Medium				Major		90 - 360		Unlikely		0.1% - 1%		8		all supply packages except to remote locations (R-93)

		R124		C4		Construction Labour Availability (C4)		Due to a) features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.); b) planning of power line construction in various (remote) areas of NL, the lack of quantity of construction manpower may lead to C4 schedule delay and extra labour costs to attract as well as quality of works, safety risks, etc.   		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-172 covers this at the LCP level. Labour Availability risk should be LCP general risk, Hilary is to coordinate this activity for three components. This risk doesn't take into account labour productivity (see R-98). The impact is different for different works. Both R-98 and R-43 may be a subject of PEP-PER review. This risk could be considered as strategic and subject to risk resolution led by Nalcor		T		Commercial		Kyle Tucker (NE)		Risk Event (Schedule)		Extreme				Extreme				Almost Certain				High				Extreme		> 360		Likely		50% - 90%		20		each construction package C4

		R131		C4		Major Material Delivery (C4): Planning for HVac		As a result of poor scheduling, schedule risks and interface management, major contract delivery milestones for HVac might not be met leading to overall C4 schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-51 & R-130. This is risk for HVac; Risk R186 is for HVdc		T		Commercial		Kumar Kandaswamy (SLI)		Risk Event (Schedule)		Major								Possible				Medium				Major		90 - 360		Possible		1% - 50%		12		each major HVac package

		R135		C4		Contractor's Errors/ Omissions (C4)		Due to lack of control over contractor's construction activities or poor interface management, contractor(s) might make errors/ omissions (including false works) leading to C4 re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any contract package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-59 & R-134 for C1 & C3		T		Completeness		Claude Daneau (SLI)		Risk Event (Schedule)		Major				Minor				Possible				Medium				Major		90 - 360		Unlikely		0.1% - 1%		8		each construction package C4

		R137		C4		Design & Manufacturing Errors/ Omissions (C4)		Due to lack of control over supplier's design activities, poor interface management or lack of technological readiness to produce, supplier(s) might produce design with errors/ omissions so that the final products do not meet C4 spec/ quality requirements and give rise to a need to re-design/ re-work, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-60 & R-136 for C1 & C3		T		Completeness		Kumar Kandaswamy (SLI)		Risk Event (Schedule)		Major				Minor				Possible				Medium				Major		90 - 360		Unlikely		0.1% - 1%		8		each supply package C4

		R159		C4		Supplier's QA/QC (C4)		Due to poor definition of required product quality, failure by supplier to implement effective QA/QC system and lack of control over sub-vendor quality system, final C4 product(s) could not pass the quality tests, leading to re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of10-Nov-2011 This is a general risks for all component's supplier's packages. Despite lump sum contracts and LD, schedule risks are still there and require monitoring. Similar risks R-61 & R-158 for C1 & C3 		T		Commercial		Kyle Tucker (NE)		Risk Event (Schedule)		Major				Minor				Likely				High				Major		90 - 360		Possible		1% - 50%		12		each supply package C4

		R163		C4		Interfaces (C4)		As multiple complex hard & soft C4 interfaces require inputs from project components and disciplines and outputs to contractors, efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays		Risk ID'ed at Risk Workshop of 10-Nov-2011 R-178 covers this at the LCP level. Solder Pond: interface with Nalcor and C3.     Similar risks R-64 & R-162 for components C1 & C3. 		T		Interface		Kyle Tucker (NE)		Risk Event (Schedule)		Moderate				Moderate				Almost Certain				High				Moderate		30 - 90		Likely		50% - 90%		12		each engineering, supply & construction package C4

		R165		C4		Availability of SLI Construction Management Personnel (C4)		Due to features of the labour market in NL and lack of qualified C4 construction management personnel, difficulties with attracting and retaining of right engineering and management personnel may occur leading to negative impact on design and construction, lower productivity and higher labour costs		Risk ID'ed at Risk Workshop of 10-Nov-2011 R-172 covers this at the LCP level on labour availability and productivity, should be part of PEP-PER review. Similar risks R-65 & R-164 for C3 & C4.This risk is about LCP not contractor's personnel.		T		Construction		Kyle Tucker (NE)		Risk Event (Schedule)		Major				Moderate				Likely				High				Moderate		30 - 90		Possible		1% - 50%		9		each construction package C4

		R186		C4		Major Material Delivery (C4): Planning for HVdc		As a result of poor scheduling, schedule risks and interface management, major contract delivery milestones for HVdc might not be met leading to overall C4 schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-51 & R-130. This is risk for HVdc; Risk R131 is for HVac		T		Commercial		Keenan Healey (SLI)		Risk Event (Schedule)		Major								Possible				Medium				Major		90 - 360		Possible		1% - 50%		12		each major HVdc package

		R54		LCP		RFP/ Contract Quality		As an intent to maintain project schedule when working under time crunch or due to incomplete contracting strategy, fast tracking approach towards RFP/ contracts development and deviation from established procurement/ contracting procedures might be adopted that lead to sub-standard, incomplete or inadequate package scopes and unclearly defined contractual obligations in terms of scope, cost, schedule, quality, safety		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is a general risk for all components/ packages. It might be a subject of PEP-PER study		T		Commercial		Pat Hussey (NE)		Risk Event (Schedule)		Major				Major				Possible				Medium				Major		90 - 360		Possible		1% - 50%		12		each procurement activity C1, C3, C4

		R72		LCP		Final Project Integration		Due to complexity, overall integration of all LCP components and activities plus external Island Link prior to project commissioning, may represent significant challenge leading to overall delay of commissioning		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk comes from C3 that is integrating component for the other components. This risk is also linked with the external interfaces risk R-71		T		Organisational/ Enterprise		Ron Power (NE)		Risk Event (Schedule)		Major				Major				Likely				High				Moderate		30 - 90		Possible		1% - 50%		9		commissioning C1, C3, C4

		R80		LCP		Early Procurement		Due to volatility of equipment pricing, early procurement of equipment could result in lower cost and allow some float in the schedule 		Risk ID'ed at Risk Workshop of 22-Sep-2011 This opportunity depends on owner's policy on purchasing before final investment decision. Time of purchasing may be defined using macro economic data from Global Insight		O		Commercial		Normand Bechard (SLI)		Risk Event (Schedule)		Moderate				Moderate				Possible				OPPORTUNITY		opportunity		Major		90 - 360		Likely		50% - 90%		16		each procurement activity C1, C3, C4

		R81		LCP		Project Controls: Packages		Due to possible a) problems with delivery of packages (quality, labour availability, etc.), b) project/ document controls under-staffing, c) difficulties to measure progress and quantities of construction packages, d) late engineering changes, some packages could be delivered with delays and increased quantities, leading to overall schedule delays and extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011  This is part of risk inventory for (almost) any package both supply and construct ones. Due to LD cost impact is not high but schedule delays are still there.		T		Commercial		Normand Bechard (SLI)		Risk Event (Schedule)		Moderate				Minor				Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		each procurement activity C1, C3, C4

		R141		LCP		Innu Involvement/ IBA		Due to intimate involvement of Innu people in delivery of the project (IBA), there might be instances of negative influence on LCP contracting, permitting, labour relations, that leads to narrower choices of contractors, suppliers and labour, issues with environmental monitoring and permitting (destruction of land and hunting areas during construction, etc.) leading to extra costs, schedule delays, safety issues, etc.		Risk ID'ed at Risk Workshop of 9-Nov-2011 This risks should be considered along with labour and contractor's availability, labour productivity and permitting risks		T		External		Pat Hussey (NE)		Risk Event (Schedule)		Moderate				Moderate				Likely				Medium				Moderate		30 - 90		Possible		1% - 50%		9		C3/ C4 EA release and construction permits

		R182		LCP		Opposition by 'non-IBA' First Nations Groups		As a) IBA agreement covers mostly economic aspects of Innu people benefits; b) some Innu people oppose to LCP due to environmental and cultural concerns; c) some other First Nation's people (e.g., Métis) seem to wish benefiting from LCP same way as Innu people, representatives of First Nations could block the construction sites to apply pressure on LCP and to promote their agendas leading to schedule delay, extra costs and reputational damage		Risk ID'ed on 15-Dec-2011		T		External		Jason Kean (NE)		Risk Event (Schedule)		Major				Major				Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		each construction package C1, C3, C4

		R184		LCP		Unionised vs. Non-unionised Package Contracts		As a) non-unionised contracts are planned for several packages; b) significant enough difference in rates for unionised vs. non-unionised labour is expected; c) communication among unionised vs. non-unionised workers at various LCP sires is expected; e) no camp or basic camp is to be provided to non-unionised workers, strike/ unrest among non-unionised workers may occur, leading to disruption of clearing works, moving of workers to unionised contracts, schedule delays, safety and security impact, reputation damage		Risk ID'ed on 23-Jan-2011 comes from Reservoir clearing package, could be applicable for other construction packages. Poaching could be a case among unionised or among non-unionised packages too.		T		Commercial		Jason Kean (NE)		Risk Event (Schedule)		Major				Moderate				Likely				High				Major		90 - 360		Possible		1% - 50%		12		clearing package C1

						Corporate Risk: Extreme impact along with rare probability (usually). If occurs it distroys baseline - that would be another project (if at all)

						In case a risk has deterministic score 1 - 5 after addressing it is considered acceptable with nearly zero residual impact after addressing (except for risks with extreme impacts and rare probabilities - corporate risks)

						Ranges means there is no risk event - general uncertainty around durations of normal activities

						Umbrellas used at LCP level to coordinate managing correpsonding risks at the component level - corresponding risks are taken in to account at the component level.

						Conditional branching points to possibility to be late to complete an activity during allowed seasonal construction window, so that the activity should be put off untill next construction window
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																		Ranges (Cost)		Risk Event (Cost)		Cost Escalation		Schedule Driven Cost		Probabilistic Branching		Corporate Risk		N/A: Umbrella

				LCP COST RISKS AFTER ADDRESSING EXCLUDED FROM PROBABILISTIC RISK REGISTER (48 risks)



		ID		Comp		Risk Title		Risk Description		Comment		Risk		Category		Owner		Factor		Comments on Factor		Correlations		Cost: Rank		Cost: Range		Probability: Rank		Probability: Range		Risk Level

		R11		C1		Optimisation of Geotech vs. Upstream Cofferdam Design		As conservative approach is used for design of the main upstream cofferdam, the base estimate may turn out to be inflated leading to capital cost savings		Risk ID'ed at Risk Workshop of 20-Sep-2011		O		Technical		Scott O'Brien (NE)		Ranges (Cost)		skewed range				Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R16		C1		River/ Reservoir Bank's Instability		As most of river and reservoir banks consist of clay soil, instability of them might occur during the reservoir flooding that gives rise to extra stabilisation costs to avoid/ address the instability (including stabilisation of some adjacent roads)		Risk ID'ed at Risk Workshop of 20-Sep-2011		T		Technical		Ken Sparks (NE)		Corporate Risk						Extreme		>100,000		Rare		<0.1%		5				DEFINITION																																		DETERMINISTIC CUMMULATIVE ASSESSMENT AFTER ADDRESSING

		R26		C1		Spillway Construction Window		As A) construction of the spillway is to be fulfilled during an "ice-free" window, B) there is no float in schedule with predecessor activities (EA release, camp, road, etc.), any delay in previous activities may trigger missing of the window which results in schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011  Should be considered along with R-31, R-63, R-92, R-95. Even if the schedule is OK, there is still technical risk to be unable to finish this work on time (inside of the window)		T		Construction		Scott O'Brien (NE)		Schedule Driven Cost		it is probabilistic branching in schedule RR		?		Major		10,000-100,000		Possible		1% - 50%		12

		R28		C1		Riverside Cofferdam Catastrophic Flooding		As certain flooding reliability design factors are used for cofferdam design (one in 20 years events), a flooding might happen that exceed the reliability design factors used leading to catastrophic failure of the cofferdam, injuries/ fatalities, loss of equipment and reputational damage		Risk ID'ed at Risk Workshop of 21-Sep-2011 THIS MAY BE CONSIDERED CORPORATE RISK. According to the schedule (May 2012) constrruction in spring - level of severity should be reduced (9-May-2012) . This risk should be considered along with risks 12, 38. This risk shows possibility of overflooding when construction (20m height) is finished on time (mid-January 2013). Probability is less than 5% (1 in 20 years) that level of water approaches 20m. So in case the cofferdam reaches 20m probability of overtopping is unlikely or slightly possible (1 - 5%). Investors may be. interested to evaluate the 1:50. If occurs schedule delay 1 - 2 years and total re-definition (If not cancelation) of the project.		T		Technical		Scott O'Brien (NE)		Corporate Risk						Extreme		>100,000		Rare		<0.1%		5

		R30		C1		Loss of Power Supply		As a switch from temporary 25 kV transmission line to permanent 315 kV line is planned before reservoir flooding, temporary loss of power supply to the site/ camp may occur during the switch that is not covered by emergency generators leading to interruption of construction and camp operations		Risk ID'ed at Risk Workshop of 21-Sep-2011 Fred Wilcox is developing business case on this and ways to address the risk		T		Construction		Wallace Piercey (SLI)		Risk Event (Cost)						Minor		100 - 1,000		Unlikely		0.1% - 1%		4

		R32		C1		Lower Level of Design and Supporting Information (C1)		Due to lower level of C1 engineering staffing or challenging timelines, lower level of details of design for development of the base estimate, higher uncertainties could  lead to higher cost contingencies and drive extra uncertainties in adjacent disciplines (civil, electrical, etc.)		Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R-113 & R-114 for C3 & C4. This is not a risk strictly speaking. This is uncertainty and should be reflected in the "Ranges" model, not through risk register.		T		Technical		Greg Snyder (SLI)		Ranges (Cost)						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R36		C1		Construction Permits (C1)		As several dozens of C1 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost 		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-176 covers this at LCP level.  this risk is different from EA permitting (risk 7). If several permits are late or missed, cumulative impact may be major to extreme for cost and schedule. When mapping this risk may be attached to several major construction activities with possible impact and moderate probability. Marion Organ (NE) is to support managing this risk		T		Regulatory		Scott O'Brien (NE)		Schedule Driven Cost						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R38		C1		Riverside Cofferdam Height vs. Late Start & Construction Delays		Due to delays with predecessor's activities and various difficulties and delays with construction of the cofferdam (selected concrete option), there might be not enough time to construct high enough cofferdam on time (mid-January 2013) leading to a) overtopping the cofferdam, b) flooding the excavation area, c) loss of cofferdam and giving rise to safety and environmental impacts		Risk ID'ed at Risk Workshop of 21-Sep-2011  This risk is about delays in predecessor's activities (EA release, road and power construction, etc.) and any delays during construction (this might include stoppage of works due to safety incidents, severe weather, strikes, etc.). Should be considered along with risk 12 (construction option vs. schedule). Good news is that 75% of the river is regulated by the Upper Churchill. This allows regulation of the water level. However, if the risk occur, this may lead to one or two year delay, fatalities, extra costs and huge reputational impact.		T		Construction		Scott O'Brien (NE)		Corporate Risk						Extreme		>100,000		Unlikely		0.1% - 1%		10

		R40		C1		River Closure Failure		a) As river closure and construction of the upstream cofferdam is planned for summer (when normally level of water is lowest); b) the main dam fill-in material compaction (clay in water) is possible only before freezing temperatures, unusually high level of water could occur that prevents river closure by the upstream cofferdam on time and leads to a) missed window (before October) to finish the cofferdam at level 20m; b) lower height of the cofferdam by spring flooding, its overflooding and loss 		1. Design factors for the river closure are based on water level that is twice of normal in summer. Hence, probability of this risk is low/ unlikely.2.  If occurs (missed window), this risk might mean loss of the cofferdam and up to one year delay with completion of the main dam. Probability of loss of cofferdam depends on two factors; height of the cofferdam by spring and level of water flooding. Level 16m-17m means about 5% probability of overflooding and loss.Overall risk of two events simultaniously (proportional to products of two probabilities) is low		T		Construction		Scott O'Brien (NE)		Corporate Risk						Major		10,000-100,000		Rare		<0.1%		4

		R41		C1		Spillway Operation Failure in Construction		Due to spillway gates obstruction by debris and failure of gates to operatate, the spillway operation might be limited, leading to overtopping, site flooding and loss of the cofferdam as well as to environmental and safety consequences		Risk ID'ed at Risk Workshop of 21-Sep-2011 Supposedly, this risk may happen in Operations, however, it is kept here as CapEx risk during construction and start-up.		T		Construction		Scott O'Brien (NE)		Corporate Risk						Extreme		>100,000		Rare		<0.1%		5

		R45		C1		Reservoir Induced Seismic Activity		As sometimes flooding of a reservoir triggers seismic activity, the induced seismic activity during flooding may cause damage to dam structures, leading to extra cost to repair the damage or even catastrophic disruption of a dam		Risk ID'ed at Risk Workshop of 21-Sep-2011 Seismic activity in the dam area is a bit higher than initially expected, however design is  done for higher levels of the activity - this is mitigation in place. Assessment of the risk is done for catastrophic disruption.		T		Technical		Michael Maeyens (SLI)		Corporate Risk						Extreme		>100,000		Rare		<0.1%		5

		R56		C1		Powerhouse Flooding		Due to failure to identify the risks, inadequate procedures or not following procedures (including human errors and pump stoppage) powerhouse flooding may occur leading to loss of lives and equipment		Risk ID'ed at Risk Workshop of 21-Sep-2011		T		Technical		Luc Turcotte (SLI)		Risk Event (Cost)						Extreme		>100,000		Rare		<0.1%		5

		R127		C1		Construction Labor Productivity (C1)		Due to features of the labour market in NL, issues with availability of skilled workers and labour agreement with Unions the, available construction manpower may have lower productivity than assumed in C1 base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-173 covers this at the LCP level. this risk should be considered along with  R-43, R-123, R-124 (availability/ quantity). Both R-127 and R-43, R-123, R-124 may be subject of PEP-PER review		T		Construction		Scott O'Brien (NE)		Ranges (Cost)		could be treated as schedule driven costs				Extreme		>100,000		Likely		50% - 90%		20

		R183		C1		Rollway Construction vs. Impoundment		As a) for stability purposes it is necessary to partially construct two rollways following the spring flood of 2016 up to elevation 10m before full impoundment to elevation 39.0m; b) The rollways will start at elevation 5m and will go up to elevation 15.7m when fully complete; c) It is anticipated that it will take approximately 45 days to partially construct the rollways to elevation 10m, delays in construction of the rollways could impact on the impoundment schedule leading to overall C1 construction delay 		Risk ID'ed on 23-Jan-2011 discussion on January 23rd, 2012. Discussion on 23-Jan-12: baseline should be finalised first. Luc to come up proposal to Nalcor w/o 30-Jan-12 to set up assumptions and constraints in order to narrow options down.		T		Construction		Scott O'Brien (NE)		Schedule Driven Cost		it is probabilistic branching in schedule RR				Minor		100 - 1,000		Possible		1% - 50%		6

		R185		C1		Main Camp Capacity		As a) current baseline is to build a main C1 camp for 1,500 people; b) comparison with other similar projects (comparable volume of concrete works, etc.) pointed to higher number of required workers due to safety requirements, lower productivity, rotation, etc., planned camp capacity could not satisfy project requirements at peak of works leading to schedule delay		Risk ID'ed at C1 constructability review session on 24-Feb-2012		T		Construction		Scott O'Brien (NE)		Schedule Driven Cost						Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R67		C3		Electrode vs. EA Release Special Condition		Due to possible misunderstanding by general public and regulators of environmental impact of using electrodes instead of metallic return and opposition to the electrode use, a special condition may be attached to EA release to use the metallic return leading to cost implications		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-3 covers this at the LCP level. This is leading to substantial extra costs. (If opposition leads to schedule delay - this is  risk R-70.) Although this could be Nalcor risk, Satish Sud should be involved in the risk resolution		T		Regulatory		Darren Debourke (NE)		Corporate Risk						Extreme		>100,000		Possible		1% - 50%		15

		R70		C3		Electrode Return vs. Delay		Due to possible misunderstanding by general public and regulators of environmental impact of using electrodes instead of metallic return and opposition to the electrode use, the electrode use may be challenged during permitting process leading to schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-3 covers this at the LCP level. this is just a regular schedule risk. If recommended is metallic return - this is corporate risk R-67 leading to much lower attractiveness of the LCP		T		Regulatory		Darren Debourke (NE)		Schedule Driven Cost						Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R71		C3		CFLco - Nalcor Interface		Possibility of interface with CFLco (Hydro Quebec) not being managed well, could lead to non timely decision making		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-178 covers this at the LCP level. this risk should be considered along with  risk R-64 (internal interfaces). Although Nalcor is supposed to lead this, Satish Sud should be part of risk resolution team		T		External		Darren DeBourke (NE)		Schedule Driven Cost						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R75		C3		Outage Planning		Due to features of the communication process and decision making, timely scheduling of outages during commissioning to switch power on may become challenging leading to schedule delay and late completion date as well as safety impact		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk is allocated to C3 although C1 & C4 could be exposed too. This is a role of Completions manager (To be hired), meantime Fred Wilcox is assigned		T		Commissioning & Start-up		Darren Debourke (NE)		Schedule Driven Cost						Minor		100 - 1,000		Unlikely		0.1% - 1%		4

		R78		C3		System Integration and Commissioning		Due to need to coordinate commissioning at multiple sites between CFLco, NL Hydro and SNC, lack of experienced personnel may take place leading to schedule and cost impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is part of Labour Availability family of risks. Should be part of PEP-PER review. This risk assigned to C3 although C1 & C4 could be impacted		T		Commissioning & Start-up		Darren Debourke (NE)		Schedule Driven Cost						Minor		100 - 1,000		Likely		50% - 90%		8

		R79		C3		Transformer Testing 		Due to possibility of transformer test failure at site, the failure could occur requiring transportation of the transformer back to workshop and causing schedule delay and increased cost		Risk ID'ed at Risk Workshop of 22-Sep-2011 This risk is part of commissioning family of risks. In case of a lump sum contract no much cost impact is expected, but schedule delay to fix the transformer might be major as may require bringing it back to the factory for overhaul		T		Commissioning & Start-up		Satish Sud (SLI)		Risk Event (Cost)						Minor		100 - 1,000		Unlikely		0.1% - 1%		4

		R113		C3		Lower Level of Design (C3)		Due to C3 challenging engineering staffing or timelines, lower level of details of design for development of the base estimate, higher uncertainties could  lead to higher cost contingencies and drive extra uncertainties in adjacent disciplines (civil, electrical, etc.)		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-32 & R-114 for C1 & C4. This is not a risk strictly speaking. This is uncertainty and should be reflected in the "Ranges" model, not through risk register. 		T		Technical		Satish Sud (SLI)		Ranges (Cost)						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R119		C3		Construction Permits (C3)		As several dozens of C3 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-176 covers this at the LCP level. this risk is different from EA/ EIS permitting (risk 7). If several permits are late or missed, cumulative impact may be major to extreme for cost and schedule. When mapping this risk may be attached to several major construction activities with possible impact and moderate probability. Similar risk R-36 & R-120 for C1 & C4		T		Regulatory		Darren Debourke (NE)		Schedule Driven Cost						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R128		C3		Construction Labor Productivity (C3)		Due to features of the labour market in NL, issues with availability of skilled workers and labour agreement with Unions, the available construction manpower may have lower productivity than assumed in C3 base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-173 covers this at the LCP level. this risk should be considered along with  R-43, R-123, R-124 (availability/ quantity). Both R-127 and R-43, R-123, R-124 may be subject of PEP-PER review		T		Construction		Darren Debourke (NE)		Ranges (Cost)		could be treated as schedule driven costs				Major		10,000-100,000		Likely		50% - 90%		16

		R136		C3		Design & Manufacturing Errors/ Omissions (C3)		Due to lack of control over supplier's design activities, poor interface management or lack of technological readiness to produce, supplier(s) might produce design with errors/ omissions so that the final products do not meet C3 spec/ quality requirements and give rise to a need to re-design/ re-work, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-60 & R-137 for C1 & C4. Depending on package corresponding Area manager will be the owner: Fred Wilcox, S. Connacher, W. Diaz (info from Luc Chausse) 		T		Completeness		Fred Wilcox (SLI)		Risk Event (Cost)						Minor		100 - 1,000		Unlikely		0.1% - 1%		4

		R150		C3		Geotech vs. Claims (C3)		As detail geotech study data are not available during C3 design phase and if contractual obligations are not clearly stated, unforeseen soil conditions (real or imaginary) could be discovered by contractors leading to claims and extra costs		Risk ID'ed at Risk Workshop of 4-Nov-2011 According to LC: THIS IS MINOR RISK FOR C3. Impacts on particular construction activities should be considered individually. If managed properly this may become an opportunity. Similar risks R-150 & R-151 for C1 & C4 (Tony Villaraza assigned by request of Luc Chausse/ 17-Feb-2012)		T		Commercial		Tony Villaraza (SLI)		Risk Event (Cost)						Minor		100 - 1,000		Unlikely		0.1% - 1%		4

		R93		C4		Remote Site Logistics (C4)		As construction of transmission lines is planned in several remote location (especially in Labrador) and delivery to these sites are possible only in certain season windows, logistics difficulties to deliver construction equipment, materials and crews may occur leading to extra logistics costs, schedule delay (including triggering delays till next window) and safety impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-122  is a general logistics risk for C4 but about delivery to some remote areas		T		Commercial		Claude Daneau (SLI)		Risk Event (Cost)						Moderate		1,000 - 10,000		Rare		< 0.1%		3

		R110		C4		Post-Award Drawings (C4)		As tender drawings are not supposed to be the C4 construction drawings, late changes after the contract's award may occur leading to extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-25 & R-109 for C1 & C4		T		Commercial		Gokhan Saltan (SLI)		Risk Event (Cost)						Minor		100 - 1,000		Unlikely		0.1% - 1%		4

		R120		C4		Construction Permits (C4)		As several dozens of C4 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-176 covers this at the LCP level. this risk is different from EA/ EIS permitting (risk 7). If several permits are late or missed, cumulative impact may be major to extreme for cost and schedule. When mapping this risk may be attached to several major construction activities with possible impact and moderate probability. Similar risk R-119 & R-120 for C3 & C4		T		Regulatory		Kyle Tucker (NE)		Schedule Driven Cost						Major		10,000-100,000		Possible		1% - 50%		12

		R129		C4		Construction Labour Productivity (C4)		Due to features of the labour market in NL, issues with availability of skilled workers and labour agreement with Unions, the available construction manpower may have lower productivity than assumed in C4 base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-173 covers this at the LCP level. This risk should be considered general LCP risk. Ron Power and Normand Bechard are to own this at the project level. This risk should be considered along with  R-43, R-123, R-124 (availability/ quantity). Both R-127 and R-43, R-123, R-124 may be subject of PEP-PER review		T		Construction		Kyle Tucker (NE)		Ranges (Cost)						Major		10,000-100,000		Likely		50% - 90%		16

		R135		C4		Contractor's Errors/ Omissions (C4)		Due to lack of control over contractor's construction activities or poor interface management, contractor(s) might make errors/ omissions (including false works) leading to C4 re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any contract package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-59 & R-134 for C1 & C3		T		Completeness		Claude Daneau (SLI)		Risk Event (Cost)						Minor		100 - 1,000		Unlikely		0.1% - 1%		4

		R137		C4		Design & Manufacturing Errors/ Omissions (C4)		Due to lack of control over supplier's design activities, poor interface management or lack of technological readiness to produce, supplier(s) might produce design with errors/ omissions so that the final products do not meet C4 spec/ quality requirements and give rise to a need to re-design/ re-work, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-60 & R-136 for C1 & C3		T		Completeness		Kumar Kandaswamy (SLI)		Risk Event (Cost)						Minor		100 - 1,000		Unlikely		0.1% - 1%		4

		R155		C4		Optimisation of the Conservative Design (C4)		As conservative design approach ("worst case" scenarios) is used at C4 early design phases for all three components  due to lack of design input data and multiple inputs (interfaces), it could be possible to optimise the design in the course of engineering development leading to cost reductions, accelerated schedules and better constructability		Risk ID'ed at Risk Workshop of 10-Nov-2011 This is a general opportunity for all three components. Before addressing and focused activities this opportunity is assessed as prob=3, cost=3, schedule=3 as some optimisation will be done anyway. Focused activity should increase the probability/ impacts		O		Technical		Gokhan Saltan (SLI)		Ranges (Cost)						Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R3		LCP		EA Release Special Conditions		Due to high interest of the government, general public and NGO's in the LCP, special conditions may be attached to the project permits (EA vs. Environmental Protection Plan) resulting in scope change, schedule delays and extra costs to comply		Risk ID'ed at Risk Workshop of 20-Sep-2011 This is a risk that covers at LCP level corresponding component's risks R-9, R-67, R-70, R-95.  Purpose: coordination and support at LCP level. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. EA release for C1 was done in March 2012. EA release for HVdc and C3 will be done later separately. After EA release issued for MF and HVac line in March 2012, this risks is about HVdc, marine link and converter stations and can be downgraded		T		Regulatory		Ron Power (NE)		N/A: Umbrella						Major		10,000-100,000		Possible		1% - 50%		12

		R52		LCP		Contracting Strategy Adjustments		Due to heated market conditions or financing constraints, LCP may need to change contracting strategy, causing delays in schedule and increase in cost		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk is closely related to contractor's & supplier's (qualified) availability: R-44, R-68, R-125, R-126, R-147, R-148. These risks could be causes for this risk. Moreover, risks R-177 and R-179 drive this risk at LCP level		T		Commercial		Ron Power (NE)		N/A: Umbrella						Major		10,000-100,000		Possible		1% - 50%		12

		R69		LCP		Knowledge Transfer		Due to maturity of owner and wealth of experience, opportunity exist for interfacing between Nalcor and SLI on existing system and hvdc system		Risk ID'ed at Risk Workshop of 21-Sep-2011 Real positive impact is in operations - when results of interfaces and training could be visible. Although Nalcor could lead this, Nick Gillis should be part of the opportunity resolution team		O		Interface		Bob Barns (NE)				OPERATIONS: to exclude				Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R77		LCP		Class of Estimate & Cost Escalation		Because the base estimate for DG3 is preliminary and done in money of the base period, the real pricing in the time of purchasing may be different due to market conditions then, leading to extra costs		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is quite certain (issue) to happen and should be managed outside of risk register model: 1) in "ranges" model for uncertainties around cost estimate accounts and 2) in cost escalation model.  This should be considered as opportunity (cost de-escalation) if time of purchasing is properly used to minimise pricing		T		Commercial		Jason Kean (NE)		Ranges (Cost)						Major		10,000-100,000		Almost Certain		>90%		20

		R84		LCP		Operation Staff		Due to current limited number of operators within Nalcor, understaffing during commissioning and operations may occur, leading to commissioning delay, start of operations and lower accet productivity  		Risk ID'ed at Risk Workshop of 21-Sep-2011 Could be considered along with R-69 (knowledge transfer), R-72 (intergration) and R-78 (commissioning)		T		Operations		John Mallam (NE)				OPERATIONS: to exclude				Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R144		LCP		Spare Parts v. RAM 		As RAM analysis for whole system  has yet to be carried out according to declared level of availability, spare part requirements could be too conservative and become an additional OpEx cost that leads to poorer project economics and lower attractiveness for stakeholders		Risk ID'ed at Risk Workshop of 9-Nov-2011 This is not exactly a project risk. But it makes impact on the LCP economic model through OpEx and hence important for competitiveness of LCP. Corresponding RAM modeling should be done during project development by operations people. Potentially, that may be an opportunity to optimise the level of spare part and redundant equipment stock as well as demonstrate investor's structured approach towards OpEx and economic model development.		T		Operations		John Mallam (NE)				OPERATIONS: to exclude				Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R156		LCP		SLI - Nalcor Contract, Coordination and Alignment		As a) coordination between SLI and Nalcor reflects current contract between the organisations; b) different organisational approaches/ cultures exist as related to the contract interpretation and decision making; c) lack of staffing in both organisations takes place, the lack of alignment and decision-making efficiency could occur, leading to non timely decision making, lower quality of decisions, re-work, schedule delay and extra costs		Risk ID'ed at Risk Workshop of 9-Nov-2011 a) Different approaches and experience towards various EPCM activities should be married based on the Contract; b) people from various SLI divisions are seconded to the LCP that have variations of procedures inside of SLI. c) Existing cost+ contract (Consultancy type) between Nalcor and SLI assumes no room for changes and key decision making by SLI. d) This risk should be considered along with risk R-64 (internal interfaces), and R-69 (opportunity to train and coach). Good progress is done on coordination streamlining recently. But still it is top organisational risk		T		Organisational/ Enterprise		Ron Power (NE)		Ranges (Cost)						Major		10,000-100,000		Likely		50% - 90%		16

		R172		LCP		Construction Labour Availability -LCP		Due to features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.) the lack of quantity of construction manpower may occur  leading to LCP schedule delay and extra labour costs to attract as well as giving rise to reduction of quality of works, safety risks impact, etc.   		Risk ID'ed on 1-Dec-2011 This risk is considered a general LCP risks managed at the project level. Same time, C1, C3 and C4 have the same risks at the component levels to assure proper management of the risk at component level: R-43 (for C1), R-123 (for C3) and R-124 (for C4). Also covered are risks R-65, R-164, R-165 (construction management availability). Hilary Hynes is to coordinate this risk with corresponding component's risk owners, SLI  and Nalcor management. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead.		T		Commercial		Ron Power (NE)		N/A: Umbrella						Extreme		>100,000		Likely		50% - 90%		20

		R173		LCP		Construction Labor Productivity - LCP		Due to a) features of the labour market in NL, b) issues with availability of skilled workers, c) labour agreement with Unions; d) inadequate organisation of construction works, the available construction manpower may have lower productivity than assumed in LCP base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, safety risks, etc.		Risk ID'ed on 1-Dec-2011 This risk is considered a general LCP risks managed at the project level. Same time, C1, C3 and C4 have the same risks at the component levels to assure proper management of the risk at component level: R-127 (for C1), R-128 (for C3) and R-129 (for C4). Normand Bechard & Ron Power are to coordinate this risk with corresponding component's risk owners, SLI  and Nalcor management. This is rather issue (given) that should be taken into account in "ranges" model of base estimate not risk register model. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead.		T		Commercial		Ron Power (NE)		Ranges (Cost)						Extreme		>100,000		Likely		50% - 90%		20

		R175		LCP		Sensitive Areas -LCP		Due to exposure of C1, C3, C4 to sensitive areas (archeological sites, fish habitat, terrestrial habitat, bird nesting), delays may occur with permit's obtaining and start of construction works which leads to work stoppage and overall project delay 		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-10, R-19, R-104, R-20, R-105, R-21, R-106. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. 		T		Regulatory		Steve Pellerin (NE)		N/A: Umbrella						Major		10,000-100,000		Possible		1% - 50%		12

		R176		LCP		Construction Permits -LCP		As several dozens of C1, C3, C4 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost 		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-36, R-119, R-120. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. 		T		Regulatory		Ron Power (NE)		N/A: Umbrella						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R177		LCP		Contractor's Availability - LCP		As several mega projects are planned in North America related to hydro power generation and transmission, it might become difficult to timely attract skilled/ qualified on-site contractors that leads to premium costs to attract, inflated construction costs, lower productivity, less attractive contract terms for LCP, safety risks, etc.		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-44, R-125, R-85. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. This risk could drive R-52 (adjustment of LCP contracting strategy). Ron Power is to support managing this risk 		T		Commercial		Ron Power (NE)		N/A: Umbrella						Extreme		>100,000		Almost Certain		>90%		25

		R178		LCP		Interfaces - LCP		As multiple complex hard & soft interfaces require inputs from project components and disciplines as well as  external organisations (CFLco, SOBI, etc.), efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays, failures during commissioning, etc.		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-64, R-162, R-163, R-71, R-75, R-76, R-78, R-156, R-157 . Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. 		T		Interface		Ron Power (NE)		N/A: Umbrella						Extreme		>100,000		Almost Certain		>90%		25

		R179		LCP		Supplier's Availability - LCP		As there is limited number of qualified suppliers in a situation of a heated market it could be difficult to engage qualified suppliers on LCP terms without increase of contract price that gives rise to inflated project costs and schedule delays		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-33, R-68, R-115, R-147.. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. This risk could drive R-52 (adjustment of LCP contracting stratefgy). Ron Power is to support managing this risk. Ron Power is to support managing this risk  		T		Commercial		Ron Power (NE)		N/A: Umbrella						Major		10,000-100,000		Possible		1% - 50%		12

		R187		LCP		IT/ IS		Due to possible a) challenges to implement integrated IT/ IS in several project locations; b) requirements to effectively support construction management, project/ document control (including progress management); c) requirements to integrate vendors; d) differences in Nalcor and SLI corporate IT/IS; e) budget restrictions; adopted IT/ IS could be breached or have low efficiency, leading to loss of critical data, lower efficiency of project & document controls and construction management, lower level of vendor integration, schedule delay and project extra costs.		Risk identified on April 18th, 2012 as a result of preps for LL session and creating of the IT/ IS task force		T		Organisational/ Enterprise		Ron Power (NE)		Ranges (Cost)						Moderate		1,000 - 10,000		Possible		1% - 50%		9

				Corporate Risk: Extreme impact along with rare probability (usually). If occurs it distroys baseline - that would be another project (if at all)

				In case a risk has deterministic score 1 - 5 after addressing it is considered acceptable with nearly zero residual impact after addressing (except for risks with extreme impacts and rare probabilities - corporate risks)

				Ranges means there is no risk event - general uncertainty around one-point costs

				Umbrellas used at LCP level to coordinate managing correpsonding risks at the component level - corresponding risks are taken in to account at the component level.

				Conditional branching points to possibility to be late to complete an activity during allowed seasonal construction window, so that the activity should be put off untill next construction window, schedule driven costs are associated

				Schedule driven costs: extra costs due to schedule delays (burn rate x delay), will be taken into account through special procedure (including delays to base estimate), excluded from cost risk model
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				LCP COST RISKS AFTER ADDRESSING 

		ID		Comp		Risk Title		Risk Description		Comment		Risk		Category		Owner		Factor		Comments on Factor		Correlations		Cost: Rank		Cost: Range		Probability: Rank		Probability: Range		Risk Level

		R5		C1		Accommodation Capacity		As starter camp for construction is designed for about 150 workers and accommodation for about 500 workers in Sep. 2012  will be needed, available accommodation in neighboring Goose Bay might not meet the accommodation requirements leading to initial lack of workers at the beginning of construction		Risk ID'ed at Risk Workshop of 20-Sep-2011. The Sep 2012 date was relevant to Feb 2012 construction start date. the new date could be March 2012 due to construction start in summer 2012		T		Construction		Scott O'Brien (NE)		Risk Event (Cost)						Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R9		C1		Excavation vs. Water Contamination		As a result of excavation works and use of explosives, level of water contamination in stilling basin may exceed acceptable level (oil, sediment, explosive's residues, etc.) leading to extra costs and delays to comply with regulations.		Risk ID'ed at Risk Workshop of 20-Sep-2011 Could happen most likely in case of heavy raining or snow melting		T		Construction		Michael Maeyens (SLI)		Risk Event (Cost)						Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R10		C1		Archeological Sites (C1)		As the C1 construction area is known for archeological significance, delays may occur with permit's obtaining and start of excavation works which leads to work stoppage and overall project delay		Risk ID'ed at Risk Workshop of 20-Sep-2011 R-175 covers this at LCP level. This risk should be taken. Waiting for results of archeological study. Several areas of significance have been discovered and taken care of. This risk is mostly about currently unknown areas that could be discovered right before or upon start of construction. In case of occurence very high level of schedule impact, moreover probability is Likely, level of manageability is low		T		Regulatory		Scott O'Brien (NE)		Risk Event (Cost)						Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R11		C1		Optimisation of Geotech vs. Upstream Cofferdam Design		As conservative approach is used for design of the main upstream cofferdam, the base estimate may turn out to be inflated leading to capital cost savings		Risk ID'ed at Risk Workshop of 20-Sep-2011		O		Technical		Scott O'Brien (NE)		Ranges (Cost)		skewed range				Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R12		C1		Riverside Cofferdam Options vs. Schedule 		As cost effective option for the river side cofferdam is selected (concrete dam), the option under consideration may require more time to construct leading to delay of the cofferdam completion that causes overtopping and site flooding		Risk ID'ed at Risk Workshop of 20-Sep-2011 A separate analysis of options on type of dam vs. material vs. schedule impact vs. risks is required. Longer timelines to construct the dam lead to higher probability of being late with completion of the dam (20m by mid-January 2013) and flooding as a dam could not be ready (high enough) when required. Should be considered along with risks 28 (catastrophic flooding) and 38 (delay during riverside dam construction). This risk becomes more severe due to change of the construction start to August 1st, 2012. Constructability review measures are aimed to accelerate construction. partial cofferdam flooding option is investigated		T		Technical		Scott O'Brien (NE)		Risk Event (Cost)						Extreme		>100,000		Unlikely		0.1% - 1%		10

		R16		C1		River/ Reservoir Bank's Instability		As most of river and reservoir banks consist of clay soil, instability of them might occur during the reservoir flooding that gives rise to extra stabilisation costs to avoid/ address the instability (including stabilisation of some adjacent roads)		Risk ID'ed at Risk Workshop of 20-Sep-2011		T		Technical		Ken Sparks (NE)		Corporate Risk						Extreme		>100,000		Rare		<0.1%		5

		R19		C1		Fish Habitat (C1)		As requirements by DFO on fish habitat replacement are very likely and are not fully factored in to the base estimate, the requirement to replace the habitat may be significant by DFO leading to extra costs		Risk ID'ed at Risk Workshop of 20-Sep-2011  R-175 covers this at LCP level. Similar risk R-104 for C4, no such risk for C3. Fish habitat permit remains one  of the main hurdles LCP should overcome after the EA release.		T		Environmental		Steve Pelerin(NE)		Risk Event (Cost)						Minor		100 - 1,000		Possible		1% - 50%		6

		R20		C1		Terrestrial Habitat (C1) (Loss of Wetlands)		As requirements by Environment Canada (EC) on terrestrial habitat replacement is unclear (evolving) and are not factored in to the base estimate yet, the requirement to replace the terrestrial habitat may be eventually put forward by EC leading to extra costs		Risk ID'ed at Risk Workshop of 20-Sep-2011 R-175 covers this at LCP level. Similar risk R-105 for C4, no such risk for C3. This could be quite costy to comply in case the risk occurs		T		Environmental		Steve Pellerin(NE)		Risk Event (Cost)						Major		10,000-100,000		Possible		1% - 50%		12

		R24		C1		Contractor's Coordination/ Powerhouse		As construction of powerhouse is to be carried out by several contractors, lack of coordination and clear contractual responsibilities especially in case of unforeseen conditions may become a source of extra claims leading to capital overspending		Risk ID'ed at Risk Workshop of 20-Sep-2011 This is highly manageable risk if proper coordination/ scheduling/ interface management procedures are implemented		T		Commercial		Gervais Savard (SLI)		Risk Event (Cost)						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R26		C1		Spillway Construction Window		As A) construction of the spillway is to be fulfilled during an "ice-free" window, B) there is no float in schedule with predecessor activities (EA release, camp, road, etc.), any delay in previous activities may trigger missing of the window which results in schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011  Should be considered along with R-31, R-63, R-92, R-95. Even if the schedule is OK, there is still technical risk to be unable to finish this work on time (inside of the window)		T		Construction		Scott O'Brien (NE)		Schedule Driven Cost		it is probabilistic branching in schedule RR		?		Major		10,000-100,000		Possible		1% - 50%		12

		R28		C1		Riverside Cofferdam Catastrophic Flooding		As certain flooding reliability design factors are used for cofferdam design (one in 20 years events), a flooding might happen that exceed the reliability design factors used leading to catastrophic failure of the cofferdam, injuries/ fatalities, loss of equipment and reputational damage		Risk ID'ed at Risk Workshop of 21-Sep-2011 THIS MAY BE CONSIDERED CORPORATE RISK. According to the schedule (May 2012) constrruction in spring - level of severity should be reduced (9-May-2012) . This risk should be considered along with risks 12, 38. This risk shows possibility of overflooding when construction (20m height) is finished on time (mid-January 2013). Probability is less than 5% (1 in 20 years) that level of water approaches 20m. So in case the cofferdam reaches 20m probability of overtopping is unlikely or slightly possible (1 - 5%). Investors may be. interested to evaluate the 1:50. If occurs schedule delay 1 - 2 years and total re-definition (If not cancelation) of the project.		T		Technical		Scott O'Brien (NE)		Corporate Risk						Extreme		>100,000		Rare		<0.1%		5

		R29		C1		Wild Fires (C1)		Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment, camp, smoking, etc.), forest fires might be started leading to the C1 camp & site evacuation, injuries/ fatalities or loss of equipment		Risk ID'ed at Risk Workshop of 21-Sep-2011 Safety aspect should be managed by HSE team (not assessed here), but impact on cost and schedule represent the project risk; similar risks R-111 & R-112 for C3 & C4		T		HSS		Scott O'Brien (NE)		Risk Event (Cost)						Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R30		C1		Loss of Power Supply		As a switch from temporary 25 kV transmission line to permanent 315 kV line is planned before reservoir flooding, temporary loss of power supply to the site/ camp may occur during the switch that is not covered by emergency generators leading to interruption of construction and camp operations		Risk ID'ed at Risk Workshop of 21-Sep-2011 Fred Wilcox is developing business case on this and ways to address the risk		T		Construction		Wallace Piercey (SLI)		Risk Event (Cost)						Minor		100 - 1,000		Unlikely		0.1% - 1%		4

		R31		C1		T&G Late Design Changes		Some reasons for design changes during the T&G equipment manufacturing may be put forward by the customers leading to extra costs and schedule delays to accommodate the changes in design and civil works		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is CH0030 package risk, kept in the LCP risk register having medium impact after addressing		T		Commercial		Luc Turcotte (SLI)		Risk Event (Cost)						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R32		C1		Lower Level of Design and Supporting Information (C1)		Due to lower level of C1 engineering staffing or challenging timelines, lower level of details of design for development of the base estimate, higher uncertainties could  lead to higher cost contingencies and drive extra uncertainties in adjacent disciplines (civil, electrical, etc.)		Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R-113 & R-114 for C3 & C4. This is not a risk strictly speaking. This is uncertainty and should be reflected in the "Ranges" model, not through risk register.		T		Technical		Greg Snyder (SLI)		Ranges (Cost)						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R33		C1		Manufacturing Labour Availability (C1)		Due to heated market conditions in the supplier's industries, shortage of qualified workforce and longer supply timelines would take place leading to extra C1 costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is major supply package risk (any supply package) that covers labour availability in manufacturing. Presumably, in case of lump sum contracts cost impact would be very low, but schedule delay could be substantial. This is a summary risk for relevant packages of C1; similar risks R-115 & R-116 for C3 & C4		T		Commercial		Pat Hussey (NE)		Risk Event (Cost)						Minor		100 - 1,000		Possible		1% - 50%		6

		R36		C1		Construction Permits (C1)		As several dozens of C1 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost 		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-176 covers this at LCP level.  this risk is different from EA permitting (risk 7). If several permits are late or missed, cumulative impact may be major to extreme for cost and schedule. When mapping this risk may be attached to several major construction activities with possible impact and moderate probability. Marion Organ (NE) is to support managing this risk		T		Regulatory		Scott O'Brien (NE)		Schedule Driven Cost						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R37		C1		Logistics (C1)		Due to less than optimal logistics plan, some transportation aspects (weather/ season's delivery window, size of equipment, road conditions, availability of lifting equipment in ports, etc.) might impede timely delivery of C1 equipment & materials to the sites that leads to schedule delays and extra costs		Risk ID'ed at Risk Workshop of 21-Sep-2011 For C1 it is mostly about T&G delivery. this supply package risks is general for all components. However, impact on schedule for different components is different. Evaluation of the impacts would be required during the mapping of this risk to schedule activities. Different causes may be considered in detail during PEP-PER study. Presumably, in case of lump sum contracts cost impact would be very low due to LD, but schedule delay could be substantial		T		Commercial		Scott O'Brien (NE)		Risk Event (Cost)						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R38		C1		Riverside Cofferdam Height vs. Late Start & Construction Delays		Due to delays with predecessor's activities and various difficulties and delays with construction of the cofferdam (selected concrete option), there might be not enough time to construct high enough cofferdam on time (mid-January 2013) leading to a) overtopping the cofferdam, b) flooding the excavation area, c) loss of cofferdam and giving rise to safety and environmental impacts		Risk ID'ed at Risk Workshop of 21-Sep-2011  This risk is about delays in predecessor's activities (EA release, road and power construction, etc.) and any delays during construction (this might include stoppage of works due to safety incidents, severe weather, strikes, etc.). Should be considered along with risk 12 (construction option vs. schedule). Good news is that 75% of the river is regulated by the Upper Churchill. This allows regulation of the water level. However, if the risk occur, this may lead to one or two year delay, fatalities, extra costs and huge reputational impact.		T		Construction		Scott O'Brien (NE)		Corporate Risk						Extreme		>100,000		Unlikely		0.1% - 1%		10

		R40		C1		River Closure Failure		a) As river closure and construction of the upstream cofferdam is planned for summer (when normally level of water is lowest); b) the main dam fill-in material compaction (clay in water) is possible only before freezing temperatures, unusually high level of water could occur that prevents river closure by the upstream cofferdam on time and leads to a) missed window (before October) to finish the cofferdam at level 20m; b) lower height of the cofferdam by spring flooding, its overflooding and loss 		1. Design factors for the river closure are based on water level that is twice of normal in summer. Hence, probability of this risk is low/ unlikely.2.  If occurs (missed window), this risk might mean loss of the cofferdam and up to one year delay with completion of the main dam. Probability of loss of cofferdam depends on two factors; height of the cofferdam by spring and level of water flooding. Level 16m-17m means about 5% probability of overflooding and loss.Overall risk of two events simultaniously (proportional to products of two probabilities) is low		T		Construction		Scott O'Brien (NE)		Corporate Risk						Major		10,000-100,000		Rare		<0.1%		4

		R41		C1		Spillway Operation Failure in Construction		Due to spillway gates obstruction by debris and failure of gates to operatate, the spillway operation might be limited, leading to overtopping, site flooding and loss of the cofferdam as well as to environmental and safety consequences		Risk ID'ed at Risk Workshop of 21-Sep-2011 Supposedly, this risk may happen in Operations, however, it is kept here as CapEx risk during construction and start-up.		T		Construction		Scott O'Brien (NE)		Corporate Risk						Extreme		>100,000		Rare		<0.1%		5

		R43		C1		Construction Labour Availability (C1)		Due to features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.) the lack of  quantity of construction manpower may lead to C1 schedule delay and extra labour costs to attract as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-172 covers this at LCP level. this risk doesn't take into account labour productivity (see R-127, R-128, R-129). The impact is different for different works. Especially is impacted concrete works of C1. Similar risks R-123, R-124 for C3 & C4. Both  productivity risks and R-43, R-123, R-124  may be a subject of PEP-PER review		T		Construction		Scott O'Brien (NE)		Risk Event (Cost)						Extreme		>100,000		Likely		50% - 90%		20

		R44		C1		Contractors' Availability (C1)		As several mega projects are planned in North America, it might become difficult to timely attract skilled/ qualified on-site contractors that leads to premium costs to attract, inflated C1 construction costs, lower productivity, less attractive contract terms for LCP, safety risks, etc.		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-177 covers this at the LCP level. this is general construction package risk for all components. Impacts are different for different components. They should be evaluated when mapping risks. This may become an opportunity if properly managed. Similar risks R-125 & R-126 for C3 & C4		T		Commercial		Scott O'Brien (NE)		Risk Event (Cost)						Major		10,000-100,000		Likely		50% - 90%		16

		R45		C1		Reservoir Induced Seismic Activity		As sometimes flooding of a reservoir triggers seismic activity, the induced seismic activity during flooding may cause damage to dam structures, leading to extra cost to repair the damage or even catastrophic disruption of a dam		Risk ID'ed at Risk Workshop of 21-Sep-2011 Seismic activity in the dam area is a bit higher than initially expected, however design is  done for higher levels of the activity - this is mitigation in place. Assessment of the risk is done for catastrophic disruption.		T		Technical		Michael Maeyens (SLI)		Corporate Risk						Extreme		>100,000		Rare		<0.1%		5

		R49		C1		T&G Quality Issues		Potential quality control issue in manufacturing of turbines and generators may lead to cost, schedule delay or in use operability or reliability issues		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is CH0030 package risk that has medium level. According to Shipshaw lessons learned failure to pass the quality tests for blades led to several months of delay. Expected is delay up to one year. As this is lump sum contract - cost impact is minimal (maybe defined by LD cap), impact on schedule is all ours		T		Commercial		Luc Turcotte (SLI)		Risk Event (Cost)						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R53		C1		Debris and Trash Management at Intake in Operations		As a result of trash build up, energy output of the unit could be reduced, leading to loss of revenue and poorer OpEx		Risk ID'ed at Risk Workshop of 21-Sep-2011 Requires OpEx impact modeling during facility's lifetime. Depends on probability of higher water to mobilise the trash, required level of availability, cost of down-time in terms of revenue, etc. It was retired initially, but returned due to the Head Pond Clearing Variant Study. Both environmental and CapEx/ OpEx impact should be considered as part of the variant staudy		T		Technical		Randolph Koob (SLI)		Risk Event (Cost)						Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R56		C1		Powerhouse Flooding		Due to failure to identify the risks, inadequate procedures or not following procedures (including human errors and pump stoppage) powerhouse flooding may occur leading to loss of lives and equipment		Risk ID'ed at Risk Workshop of 21-Sep-2011		T		Technical		Luc Turcotte (SLI)		Risk Event (Cost)						Extreme		>100,000		Rare		<0.1%		5

		R57		C1		Commissioning Failures (C1)		As "stress'' testing of C1 equipment is part of commissioning, failure of some major equipment may occur during commissioning resulting in schedule delays, increased cost and HSE issues		Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R-132 & R-133 for C3 & C4		T		Commissioning & Start-up		Scott O'Brien (NE)		Risk Event (Cost)						Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R58		C1		Construction Debris vs. Commissioning		Due to presence of construction debris after the end of construction, these may cause problems during commissioning, leading to extra costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is one of the risks that may lead to commissioning failure specific to C1 only. Also impact could be in Operations		T		Commissioning & Start-up		Gervais Savard (SLI)		Risk Event (Cost)						Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R59		C1		Contractor's Errors/ Omissions (C1)		Due to lack of control over contractor's construction activities or poor interface management, contractor(s) might make errors/ omissions (including false works) leading to C1 re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is general risk for all components, this may include contractors false work. In case of lump sum contract the cost impact presumed to be low. But schedule delay is still an issue		T		Completeness		Scott O'Brien (NE)		Risk Event (Cost)						Major		10,000-100,000		Unlikely		0.1% - 1%		8

		R60		C1		Design & Manufacturing Errors/ Omissions (C1)		Due to lack of control over supplier's design activities, poor interface management or lack of technological readiness to produce, supplier(s) might produce design with errors/ omissions so that the final products do not meet spec/ quality requirements and give rise to a need to re-design/ re-work, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R-136 & R-137 for C3 & C4		T		Completeness		Luc Turcotte (SLI)		Risk Event (Cost)						Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R64		C1		Interfaces (C1)		As multiple complex hard & soft C1interfaces require inputs from project components and disciplines, efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-178 covers this at LCP level. Similar risks R-162 & R-163 for components C3 & C4. 		T		Interface		Scott O'Brien (NE)		Risk Event (Cost)						Major		10,000-100,000		Possible		1% - 50%		12

		R65		C1		Availability of Construction Management Personnel (C1)		Due to features of the labour market in NL and lack of qualified C1 construction management personnel, difficulties with attracting and retaining of right engineering and management personnel by SLI may occur leading to negative impact on design and construction, lower productivity and higher labour costs		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-172 covers this at the LCP level. this risk is a part of broader picture on labour availability and productivity, should be part of PEP-PER review. Similar risks R-164 & R-165 for C3 & C4. Second part of the risk related to contractor's management personnel is covered by R-43		T		Construction		Normand Bechard (SLI)		Risk Event (Cost)						Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R74		C1		Design Change (C1)		As final design is nearly frozen, some design elements could be transferred to/ from C1 in future even after project sanctioning, leading to re-design, re-definition of packages, late ordering of materials & services/ cancellations, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 Initially this risk came from discussion on scope ownership to cut lines in Soldier Pond station. This risk doesn't cover EA driven scope changes (R-3) 		T		Organisational/ Enterprise		Scott O'Brien (NE)		Risk Event (Cost)						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R127		C1		Construction Labor Productivity (C1)		Due to features of the labour market in NL, issues with availability of skilled workers and labour agreement with Unions the, available construction manpower may have lower productivity than assumed in C1 base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-173 covers this at the LCP level. this risk should be considered along with  R-43, R-123, R-124 (availability/ quantity). Both R-127 and R-43, R-123, R-124 may be subject of PEP-PER review		T		Construction		Scott O'Brien (NE)		Ranges (Cost)		could be treated as schedule driven costs				Extreme		>100,000		Likely		50% - 90%		20

		R147		C1		Supplier Availability (C1)		As there is limited number of qualified C1 suppliers in a situation of a heated market it could be difficult to engage at least one of qualified suppliers on LCP terms without increase of contract price that gives rise to inflated project costs and schedule delays		Risk ID'ed at Risk Workshop of 9-Nov-2011 Similar risks R-68 for C4 and R-148 for C1		T		Commercial		Scott O'Brien (NE)		Risk Event (Cost)						Major		10,000-100,000		Possible		1% - 50%		12

		R149		C1		Geotech vs. Claims (C1)		As detail geotech study data are not available during C1 design phase and if contractual obligations are not clearly stated, unforeseen soil conditions (real or imaginary) could be discovered by contractors leading to claims and extra costs		Risk ID'ed at Risk Workshop of 9-Nov-2011 Impacts on particular construction activities should be considered individually. If managed properly this may become an opportunity. Similar risks R-150 & R-151 for C3 & C4		T		Commercial		Michael Maeyens (SLI)		Risk Event (Cost)						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R153		C1		Conservative Design (C1)		As conservative design approach ("worst case" scenarios) is used at C1 early design phases for all three components  due to lack of design input data and multiple inputs (interfaces), it could be possible to optimise the design in the course of engineering development leading to cost reductions, accelerated schedules and better constructability		Risk ID'ed at Risk Workshop of 9-Nov-2011 This is a general opportunity for all three components. Before addressing and focused activities this opportunity is assessed as prob=3, cost=3, schedule=3 as some optimisation will be done anyway. Focused activity should increase the probability/ impacts. Similar ops R-154 & R-155 for C3 & C4		O		Technical		Greg Snyder (SLI)		Risk Event (Cost)		opportunity				Major		10,000-100,000		Likely		50% - 90%		16

		R174		C1		T&G Package Bid Closing & Negotiations		As A) T&G bid closing is delayed for 1.5 mos (9-Dec-2011 => 27-Jan-2012); B) Bid closing is followed by negotiations; C) negotiations are followed by the T&G contract award (still the same date as planned before the bid closing delay) D) T&G award is followed by the civil works (bulk excavation & concrete) with a 1 month float, negotiations could not absorb the bid closing delay or might take more time than planned in master schedule, giving rise to delay of civil works and “domino effect” of delays down the line in the LCP master schedule 		Risk ID'ed on 1-Dec-2011 Could be considered along with risk R-31 (T&G Late Design Changes). The cause of this risk belongs to package CH0030		T		Commercial		Scott O'Brien (NE)		Risk Event (Cost)						Minor		100 - 1,000		Possible		1% - 50%		12

		R183		C1		Rollway Construction vs. Impoundment		As a) for stability purposes it is necessary to partially construct two rollways following the spring flood of 2016 up to elevation 10m before full impoundment to elevation 39.0m; b) The rollways will start at elevation 5m and will go up to elevation 15.7m when fully complete; c) It is anticipated that it will take approximately 45 days to partially construct the rollways to elevation 10m, delays in construction of the rollways could impact on the impoundment schedule leading to overall C1 construction delay 		Risk ID'ed on 23-Jan-2011 discussion on January 23rd, 2012. Discussion on 23-Jan-12: baseline should be finalised first. Luc to come up proposal to Nalcor w/o 30-Jan-12 to set up assumptions and constraints in order to narrow options down.		T		Construction		Scott O'Brien (NE)		Schedule Driven Cost		it is probabilistic branching in schedule RR				Minor		100 - 1,000		Possible		1% - 50%		6

		R185		C1		Main Camp Capacity		As a) current baseline is to build a main C1 camp for 1,500 people; b) comparison with other similar projects (comparable volume of concrete works, etc.) pointed to higher number of required workers due to safety requirements, lower productivity, rotation, etc., planned camp capacity could not satisfy project requirements at peak of works leading to schedule delay		Risk ID'ed at C1 constructability review session on 24-Feb-2012		T		Construction		Scott O'Brien (NE)		Schedule Driven Cost						Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R188		C1		Impoundment in Winter: Head Pond (12.5 - 25M)		Due to a need to carry out head pond impoundment in winter, increasing of water level from natural 12.5m to 25m could mobilise high amount of ice and T&D, leading to flushing of high volume of ice and T&D downstream (environmental impact) and damage of spillway equipment (extra cost and time to repair).		Thei risk identified on April 4th, 2012 during preparation to head pond variant study.  The risk was amended on April 23rd by request of Daniel Damov to have broader view of risk exposure. (Ice is not a differentiator for head pond study)		T		Technical		Scott O'Brien (NE)		Risk Event (Cost)		it is probabilistic branching in schedule RR				Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R189		C1		Impoundment in Winter (25 - 39m)		In case of powerhouse late completion and, hence, due to the need to carry out impoundment in winter to prevent possible revenue loss, increasing of water level from 25m to 39m could mobilise high amount of ice and T&D, leading to flushing of high volume of ice and T&D downstream (environmental impact) and damage of spillway equipment (extra cost and time to repair, delay of commissioning). 		This risk was identified by Daniel damov at the head pond variant strudy session on April 20th, 2012.		T		Technical		Scott O'Brien (NE)		Risk Event (Cost)		it is probabilistic branching in schedule RR				Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R25		C1 		Post-Award Drawings (C1)		As T&G tender drawings are not supposed to be the C1 construction drawings, late changes after the contract's award may occur leading to extra costs and schedule delays to start civil works		Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R-109 & R-110 for C3 & C4. This risk is critical for timely start of powerhouse civil engineering works. It should be considered along with risk of delay of contract negotiations		T		Commercial		Luc Turcotte (SLI)		Risk Event (Cost)						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R61		C1 		Supplier's QA/QC (C1)		Due to poor definition of required product quality, failure by supplier to implement effective QA/QC system and lack of control over sub-vendor quality system, final C1 product(s) could not pass the quality tests, leading to re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is a general risks for all components, especially important for T&G package CH0030 (Shipshaw lessons learned). Despite lump sum contracts and LD, schedule risks are still there and require monitoring		T		Commercial		Scott O'Brien (NE)		Risk Event (Cost)						Minor		100 - 1,000		Possible		1% - 50%		6

		R67		C3		Electrode vs. EA Release Special Condition		Due to possible misunderstanding by general public and regulators of environmental impact of using electrodes instead of metallic return and opposition to the electrode use, a special condition may be attached to EA release to use the metallic return leading to cost implications		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-3 covers this at the LCP level. This is leading to substantial extra costs. (If opposition leads to schedule delay - this is  risk R-70.) Although this could be Nalcor risk, Satish Sud should be involved in the risk resolution		T		Regulatory		Darren Debourke (NE)		Corporate Risk						Extreme		>100,000		Possible		1% - 50%		15

		R70		C3		Electrode Return vs. Delay		Due to possible misunderstanding by general public and regulators of environmental impact of using electrodes instead of metallic return and opposition to the electrode use, the electrode use may be challenged during permitting process leading to schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-3 covers this at the LCP level. this is just a regular schedule risk. If recommended is metallic return - this is corporate risk R-67 leading to much lower attractiveness of the LCP		T		Regulatory		Darren Debourke (NE)		Schedule Driven Cost						Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R71		C3		CFLco - Nalcor Interface		Possibility of interface with CFLco (Hydro Quebec) not being managed well, could lead to non timely decision making		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-178 covers this at the LCP level. this risk should be considered along with  risk R-64 (internal interfaces). Although Nalcor is supposed to lead this, Satish Sud should be part of risk resolution team		T		External		Darren DeBourke (NE)		Schedule Driven Cost						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R75		C3		Outage Planning		Due to features of the communication process and decision making, timely scheduling of outages during commissioning to switch power on may become challenging leading to schedule delay and late completion date as well as safety impact		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk is allocated to C3 although C1 & C4 could be exposed too. This is a role of Completions manager (To be hired), meantime Fred Wilcox is assigned		T		Commissioning & Start-up		Darren Debourke (NE)		Schedule Driven Cost						Minor		100 - 1,000		Unlikely		0.1% - 1%		4

		R76		C3		Maritime Link Assumptions		Changes in reliability assumptions made for maritime link could change scope and may cause schedule delay and increase cost 		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk is allocated to C3 although C4 could be exposed too		T		Interface		Darren DeBourke (Nalcor)		Risk Event (Cost)		relevant?				Major		10,000-100,000		Possible		1% - 50%		12

		R78		C3		System Integration and Commissioning		Due to need to coordinate commissioning at multiple sites between CFLco, NL Hydro and SNC, lack of experienced personnel may take place leading to schedule and cost impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is part of Labour Availability family of risks. Should be part of PEP-PER review. This risk assigned to C3 although C1 & C4 could be impacted		T		Commissioning & Start-up		Darren Debourke (NE)		Schedule Driven Cost						Minor		100 - 1,000		Likely		50% - 90%		8

		R79		C3		Transformer Testing 		Due to possibility of transformer test failure at site, the failure could occur requiring transportation of the transformer back to workshop and causing schedule delay and increased cost		Risk ID'ed at Risk Workshop of 22-Sep-2011 This risk is part of commissioning family of risks. In case of a lump sum contract no much cost impact is expected, but schedule delay to fix the transformer might be major as may require bringing it back to the factory for overhaul		T		Commissioning & Start-up		Satish Sud (SLI)		Risk Event (Cost)						Minor		100 - 1,000		Unlikely		0.1% - 1%		4

		R109		C3		Post-Award Drawings (C3)		As tender drawings are not supposed to be the C3 construction drawings, late changes after the contract's award may occur leading to extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-25 & R-110 for C1 & C4. Satish Sud is to support managing this risk		T		Commercial		Fred Wilcox		Risk Event (Cost)						Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R111		C3		Wild Fires (C3)		Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment, camp, smoking, etc.), forest fires might be started leading to the C3 camp & site evacuation, injuries/ fatalities or loss of equipment		Risk ID'ed at Risk Workshop of 22-Sep-2011 		T		HSS		Darren Debourke (NE)		Risk Event (Cost)						Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R113		C3		Lower Level of Design (C3)		Due to C3 challenging engineering staffing or timelines, lower level of details of design for development of the base estimate, higher uncertainties could  lead to higher cost contingencies and drive extra uncertainties in adjacent disciplines (civil, electrical, etc.)		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-32 & R-114 for C1 & C4. This is not a risk strictly speaking. This is uncertainty and should be reflected in the "Ranges" model, not through risk register. 		T		Technical		Satish Sud (SLI)		Ranges (Cost)						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R115		C3		Manufacturing Capacity & Availability (C3)		Due to heated market conditions in the supplier's industries, shortage of qualified workforce and longer supply timelines would take place leading to extra C3 costs and schedule delays		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is major C3 supply package risk (any supply package) that covers labour availability in manufacturing. Presumably, in case of lump sum contracts cost impact would be very low, but schedule delay could be substantial. This is a summary risk for relevant packages of C3; similar risks R-33 & R-115 for C1 & C4 (Daniel became an owner by suggestion of Fabien/ 17-Feb-2012)		T		Commercial		Tousignant, Daniel (SLI)		Risk Event (Cost)						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R119		C3		Construction Permits (C3)		As several dozens of C3 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-176 covers this at the LCP level. this risk is different from EA/ EIS permitting (risk 7). If several permits are late or missed, cumulative impact may be major to extreme for cost and schedule. When mapping this risk may be attached to several major construction activities with possible impact and moderate probability. Similar risk R-36 & R-120 for C1 & C4		T		Regulatory		Darren Debourke (NE)		Schedule Driven Cost						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R123		C3		Construction Labour Availability (C3)		Due to features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.) the lack of  quantity of construction manpower may lead to C3 schedule delay and extra labour costs to attract as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-172 covers this at the LCP level. this risk doesn't take into account labour productivity (see R-127, R-128, R-129). The impact is different for different works. Both labour productivity risks and R-43 may be a subject of PEP-PER review		T		Commercial		Darren Debourke (NE)		Risk Event (Cost)						Extreme		>100,000		Likely		50% - 90%		20

		R125		C3		Contractors' Availability (C3)		As several mega projects are planned in North America, it might become difficult to timely attract skilled/ qualified on-site contractors that leads to premium costs to attract, inflated C3 construction costs, lower productivity, less attractive contract terms for LCP, safety impact, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-177 covers this risk at LCP level. this is general construction package risk for all components. Impacts are different for different components. They should be evaluated when mapping risks. This may become an opportunity if properly managed. Similar risk R-44 & R-126 of C1 & C4		T		Commercial		Darren Debourke (NE)		Risk Event (Cost)						Major		10,000-100,000		Likely		50% - 90%		16

		R128		C3		Construction Labor Productivity (C3)		Due to features of the labour market in NL, issues with availability of skilled workers and labour agreement with Unions, the available construction manpower may have lower productivity than assumed in C3 base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-173 covers this at the LCP level. this risk should be considered along with  R-43, R-123, R-124 (availability/ quantity). Both R-127 and R-43, R-123, R-124 may be subject of PEP-PER review		T		Construction		Darren Debourke (NE)		Ranges (Cost)		could be treated as schedule driven costs				Major		10,000-100,000		Likely		50% - 90%		16

		R132		C3		Commissioning Failures (C3)		As "stress'' testing of C3 equipment is part of commissioning, failure of some major equipment may occur during commissioning resulting in schedule delays, increased cost and HSE issues		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-57 & R-132 for C1 & C4. This is a role of Completion Manager. Until this position filled, Fred Wilcox is assigned		T		Commissioning & Start-up		Darren Debourke (NE)		Risk Event (Cost)						Major		10,000-100,000		Unlikely		0.1% - 1%		8

		R134		C3		Contractor's Errors/ Omissions (C3)		Due to lack of control over contractor's construction activities or poor interface management, contractor(s) might make errors/ omissions (including false works) leading to C3 re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any contract package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-59 & R-135 for C1 & C4		T		Completeness		Real Mailhot (SLI)		Risk Event (Cost)						Minor		100 - 1,000		Possible		1% - 50%		6

		R136		C3		Design & Manufacturing Errors/ Omissions (C3)		Due to lack of control over supplier's design activities, poor interface management or lack of technological readiness to produce, supplier(s) might produce design with errors/ omissions so that the final products do not meet C3 spec/ quality requirements and give rise to a need to re-design/ re-work, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-60 & R-137 for C1 & C4. Depending on package corresponding Area manager will be the owner: Fred Wilcox, S. Connacher, W. Diaz (info from Luc Chausse) 		T		Completeness		Fred Wilcox (SLI)		Risk Event (Cost)						Minor		100 - 1,000		Unlikely		0.1% - 1%		4

		R150		C3		Geotech vs. Claims (C3)		As detail geotech study data are not available during C3 design phase and if contractual obligations are not clearly stated, unforeseen soil conditions (real or imaginary) could be discovered by contractors leading to claims and extra costs		Risk ID'ed at Risk Workshop of 4-Nov-2011 According to LC: THIS IS MINOR RISK FOR C3. Impacts on particular construction activities should be considered individually. If managed properly this may become an opportunity. Similar risks R-150 & R-151 for C1 & C4 (Tony Villaraza assigned by request of Luc Chausse/ 17-Feb-2012)		T		Commercial		Tony Villaraza (SLI)		Risk Event (Cost)						Minor		100 - 1,000		Unlikely		0.1% - 1%		4

		R152		C3		Fiber Optic Line (C3)		As the fiber optic line development is not part of the LCP project and is to be developed by Bell Aliant, timely availability of fiber optic communication might become problematic leading to issues with coordination of sites, crews, contractors, etc. and safety issues		Risk ID'ed at Risk Workshop of 4-Nov-2011 This is external interface between Nalcor and Bell Aliant. Despite it is not part of the LCP scope to develop, usage of the optic line is included to baseline as a given		T		Technical		Darren Debourke (NE)		Risk Event (Cost)						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R158		C3		Supplier's QA/QC (C3)		Due to failure by supplier to implement effective QA/QC system and lack of control over sub-vendor quality system, final C3 product(s) could not pass the quality tests, leading to re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 4-Nov-2011 This is a general risks for all component's supplier's packages. Despite lump sum contracts and LD, schedule risks are still there and require monitoring. Similar risks R-61 & R-159 for C1 & C4		T		Commercial		Darren Debourke (NE)		Risk Event (Cost)						Minor		100 - 1,000		Possible		1% - 50%		6

		R162		C3		Interfaces (C3)		As multiple complex hard & soft C3 interfaces require inputs from project components and disciplines, efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays		Risk ID'ed at Risk Workshop of 4-Nov-2011 R-178 covers this at the LCP level. Similar risks R-64 & R-163 for components C1 & C4. 		T		Interface		Darren Debourke (NE)		Risk Event (Cost)						Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R164		C3		Availability of Construction Management Personnel (C3)		Due to features of the labour market in NL and lack of qualified C3 construction management personnel, difficulties with attracting and retaining of right engineering and management personnel may occur leading to negative impact on design and construction, lower productivity and higher labour costs		Risk ID'ed at Risk Workshop of 4-Nov-2011 R-172 covers this at the LCP level. this risk is a part of broader picture on labour availability and productivity, should be part of PEP-PER review. Similar risks R-65 & R-165 for C1 & C4. Real Mailhot is PST, when a C3 construcxtion manager is hired - he will take over (info from Luc Chausse/ 16-Feb-2012)		T		Construction		Darren Debourke (NE)		Risk Event (Cost)						Minor		100 - 1,000		Likely		50% - 90%		8

		R168		C3		Scope Change (C3)		As final scope is not frozen, some scope elements could be transferred to/ from C3 in future even after project sanctioning, leading to re-design, re-definition of corresponding packages, late ordering of materials & services/ cancellations, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 4-Nov-2011  Similar risks R-74 & R-169 for C1 & C4. This risk doesn't cover EA driven scope changes (R-3)		T		Organisational/ Enterprise		Darren Debourke (NE)		Risk Event (Cost)						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R68		C4		Insulator Supplier Availability (hvdc) (C4)		As there is limited number of qualified C4 HVdc suppliers for insulators supply (2 suppliers only), in a situation of a heated market it could be difficult to engage at least one of them on LCP terms without increase of contract price that gives rise to inflated project costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 These two suppliers are large international companies representing oligopoly. They have high bargaining power. They could dictate contract conditions to LCP. This should be considered as a part of broader discussion on  supplier's availability. Similar risks R-147 & R-148 for C1 & C3 (Hartfield Stevens became owner 17-Feb-2012/ suggestion from Fabien)		T		Commercial		Keenan Healey (SLI)		Risk Event (Cost)						Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R85		C4		HVdc & HVac Contractor Availability (C4)		As several other transmission line projects are planned in North America, it might become difficult to attract skilled on-site contractors that leads to higher construction costs, lower productivity and less attractive for LCP contracting terms		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-177 covers this at the LCP level. This risk should be part of more general risk on contractor's availability		T		Commercial		Kyle Tucker (NE)		Risk Event (Cost)						Major		10,000-100,000		Likely		50% - 90%		16

		R87		C4		Weather and Pollution Design Data (C4)		As limited amount of historic data is available for transmission line design in NL, quality of the design may suffer resulting in suboptimal solutions, extra costs, re-work, schedule delays and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011  Only two years of data available on pollution, observation data for another year expected that should improve quality of historic data significantly		T		Technical		Gokhan Saltan (SLI)		Risk Event (Cost)						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R89		C4		RoW (C4)		Due to features of land registry in the province, it will be difficult to identify all land owners along route thay leads to surprises in land ownerships and claims from owners		Risk ID'ed at Risk Workshop of 22-Sep-2011  Existing land registration system is not consistent and doesn't allow identify land owners reliably. This an issue especially in populated areas of Avalon peninsular. John Cooper (NE) is to support managing this risk		T		External		Kyle Tucker (NE)		Risk Event (Cost)						Minor		100 - 1,000		Possible		1% - 50%		6

		R92		C4		Late Design Change (C4)		As late design criteria change initiated by customer for transmission line is possible, redesign may occur leading to re-definition of corresponding packages, schedule delay and extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is linked to the general risk R-3, as well as with R-25, R-31, R-92, R-95		T		Technical		Gokhan Saltan (SLI)		Risk Event (Cost)						Major		10,000-100,000		Unlikely		0.1% - 1%		8

		R93		C4		Remote Site Logistics (C4)		As construction of transmission lines is planned in several remote location (especially in Labrador) and delivery to these sites are possible only in certain season windows, logistics difficulties to deliver construction equipment, materials and crews may occur leading to extra logistics costs, schedule delay (including triggering delays till next window) and safety impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-122  is a general logistics risk for C4 but about delivery to some remote areas		T		Commercial		Claude Daneau (SLI)		Risk Event (Cost)						Moderate		1,000 - 10,000		Rare		< 0.1%		3

		R94		C4		Helicopter Use in Labrador for HVac  (C4)		In some remote areas of Labrador use of helicopter could be considered as opportunity to reduce labour numbers and accelerate the schedule 		Risk ID'ed at Risk Workshop of 22-Sep-2011 1) Very good organisation of works is required to make helicopter use effective. Any delay could lead to high extra costs due to high helicopter hourly rates; 2) using helicopter represents high safety risks!!!		O		Construction		Kyle Tucker (NE)		Risk Event (Cost)		opportunity				Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R95		C4		EA Release for HVdc (C4)		Due to delay in EA release, start of early C4 construction activities may be delayed leading to missed construction windows in some cases and overall project delay and extra costs to comply		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-3 covers this at the LCP level. AC has lower risk (application done, not approved yet), DC - higher risk		T		Regulatory		Steve Pelerin (NE)		Risk Event (Cost)						Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R105		C4		Terrestrial Habitat (HVac) (C4)		As requirements by Environment Canada (EC) on terrestrial habitat replacement is unclear (evolving) and are not factored in to the base estimate yet, the requirement to replace the terrestrial habitat may be eventually put forward by EC leading to extra costs and schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-175 covers this at the LCP level. similar risk R-20 for C1, C3 doesn't have this risk		T		Environmental		Steve Pellerin (NE)		Risk Event (Cost)						Minor		100 - 1,000		Possible		1% - 50%		6

		R106		C4		Bird Nesting (HVac)  (C4)		As the construction site is located in the forest area used by birds for nesting, the nesting season (May - August) may preclude summer clearing activities as recommended by the EA panel leading to project delay and extra costs to comply		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-175 covers this at the LCP level. similar risk R-21 for C1, C3 doesn't have this risk		T		Environmental		Claude Daneau (SLI)		Risk Event (Cost)						Minor		100 - 1,000		Possible		1% - 50%		6

		R110		C4		Post-Award Drawings (C4)		As tender drawings are not supposed to be the C4 construction drawings, late changes after the contract's award may occur leading to extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-25 & R-109 for C1 & C4		T		Commercial		Gokhan Saltan (SLI)		Risk Event (Cost)						Minor		100 - 1,000		Unlikely		0.1% - 1%		4

		R118		C4		Adverse Weather (C4)		As several C4 construction activities are planned for winter, abnormal winter weather (low temperatures, snow storms, snow falls, etc.) may occur during the construction leading to lower productivity, construction delay and safety risks		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is generic risk for whole project different impact for different components: Mapping may be done to all winter construction activities but with individual impacts. This could impact use of helicopters (R-94)		T		Construction		Kyle Tucker (NE)		Risk Event (Cost)						Minor		100 - 1,000		Possible		1% - 50%		6

		R120		C4		Construction Permits (C4)		As several dozens of C4 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-176 covers this at the LCP level. this risk is different from EA/ EIS permitting (risk 7). If several permits are late or missed, cumulative impact may be major to extreme for cost and schedule. When mapping this risk may be attached to several major construction activities with possible impact and moderate probability. Similar risk R-119 & R-120 for C3 & C4		T		Regulatory		Kyle Tucker (NE)		Schedule Driven Cost						Major		10,000-100,000		Possible		1% - 50%		12

		R122		C4		Logistics (C4)		Due to less than optimal logistics plan, some transportation aspects (weather/ season's delivery window, size of equipment, road conditions, availability of lifting equipment in ports, etc.) might impede timely delivery of C4 equipment & materials to the sites that leads to schedule delays and extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011 For C4 it is mostly about tower parts delivery. This supply package risks is general for all components. However, impact on schedule for different components is different. Evaluation of the impacts would be required during the mapping of this risk to schedule activities. Different causes may be considered in detail during PEP-PER study. Presumably, in case of lump sum contracts cost impact would be very low due to LD, but schedule delay could be substantial		T		Commercial		Ed Over (SLI)		Risk Event (Cost)						Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R124		C4		Construction Labour Availability (C4)		Due to a) features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.); b) planning of power line construction in various (remote) areas of NL, the lack of quantity of construction manpower may lead to C4 schedule delay and extra labour costs to attract as well as quality of works, safety risks, etc.   		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-172 covers this at the LCP level. Labour Availability risk should be LCP general risk, Hilary is to coordinate this activity for three components. This risk doesn't take into account labour productivity (see R-98). The impact is different for different works. Both R-98 and R-43 may be a subject of PEP-PER review. This risk could be considered as strategic and subject to risk resolution led by Nalcor		T		Commercial		Kyle Tucker (NE)		Risk Event (Cost)						Extreme		>100,000		Likely		50% - 90%		20

		R129		C4		Construction Labour Productivity (C4)		Due to features of the labour market in NL, issues with availability of skilled workers and labour agreement with Unions, the available construction manpower may have lower productivity than assumed in C4 base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-173 covers this at the LCP level. This risk should be considered general LCP risk. Ron Power and Normand Bechard are to own this at the project level. This risk should be considered along with  R-43, R-123, R-124 (availability/ quantity). Both R-127 and R-43, R-123, R-124 may be subject of PEP-PER review		T		Construction		Kyle Tucker (NE)		Ranges (Cost)						Major		10,000-100,000		Likely		50% - 90%		16

		R135		C4		Contractor's Errors/ Omissions (C4)		Due to lack of control over contractor's construction activities or poor interface management, contractor(s) might make errors/ omissions (including false works) leading to C4 re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any contract package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-59 & R-134 for C1 & C3		T		Completeness		Claude Daneau (SLI)		Risk Event (Cost)						Minor		100 - 1,000		Unlikely		0.1% - 1%		4

		R137		C4		Design & Manufacturing Errors/ Omissions (C4)		Due to lack of control over supplier's design activities, poor interface management or lack of technological readiness to produce, supplier(s) might produce design with errors/ omissions so that the final products do not meet C4 spec/ quality requirements and give rise to a need to re-design/ re-work, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-60 & R-136 for C1 & C3		T		Completeness		Kumar Kandaswamy (SLI)		Risk Event (Cost)						Minor		100 - 1,000		Unlikely		0.1% - 1%		4

		R151		C4		Geotech vs. Claims (C4)		As detail geotech study data are not available during C4 design phase and if contractual obligations are not clearly stated, unforeseen soil conditions (real or imaginary) could be discovered by contractors leading to claims and extra costs		 Risk ID'ed at Risk Workshop of 10-Nov-2011 Impacts on particular construction activities should be considered individually. If managed properly this may become an opportunity. Similar risks R-149 & R-151 for C1 & C3. Drilling program for DC is acceptable even before the EA release,  for AC is not posisble		T		Commercial		Afzal Hussain (SLI)		Risk Event (Cost)						Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		6

		R155		C4		Optimisation of the Conservative Design (C4)		As conservative design approach ("worst case" scenarios) is used at C4 early design phases for all three components  due to lack of design input data and multiple inputs (interfaces), it could be possible to optimise the design in the course of engineering development leading to cost reductions, accelerated schedules and better constructability		Risk ID'ed at Risk Workshop of 10-Nov-2011 This is a general opportunity for all three components. Before addressing and focused activities this opportunity is assessed as prob=3, cost=3, schedule=3 as some optimisation will be done anyway. Focused activity should increase the probability/ impacts		O		Technical		Gokhan Saltan (SLI)		Ranges (Cost)						Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R159		C4		Supplier's QA/QC (C4)		Due to poor definition of required product quality, failure by supplier to implement effective QA/QC system and lack of control over sub-vendor quality system, final C4 product(s) could not pass the quality tests, leading to re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of10-Nov-2011 This is a general risks for all component's supplier's packages. Despite lump sum contracts and LD, schedule risks are still there and require monitoring. Similar risks R-61 & R-158 for C1 & C3 		T		Commercial		Kyle Tucker (NE)		Risk Event (Cost)						Minor		100 - 1,000		Possible		1% - 50%		6

		R163		C4		Interfaces (C4)		As multiple complex hard & soft C4 interfaces require inputs from project components and disciplines and outputs to contractors, efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays		Risk ID'ed at Risk Workshop of 10-Nov-2011 R-178 covers this at the LCP level. Solder Pond: interface with Nalcor and C3.     Similar risks R-64 & R-162 for components C1 & C3. 		T		Interface		Kyle Tucker (NE)		Risk Event (Cost)						Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R165		C4		Availability of SLI Construction Management Personnel (C4)		Due to features of the labour market in NL and lack of qualified C4 construction management personnel, difficulties with attracting and retaining of right engineering and management personnel may occur leading to negative impact on design and construction, lower productivity and higher labour costs		Risk ID'ed at Risk Workshop of 10-Nov-2011 R-172 covers this at the LCP level on labour availability and productivity, should be part of PEP-PER review. Similar risks R-65 & R-164 for C3 & C4.This risk is about LCP not contractor's personnel.		T		Construction		Kyle Tucker (NE)		Risk Event (Cost)						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R3		LCP		EA Release Special Conditions		Due to high interest of the government, general public and NGO's in the LCP, special conditions may be attached to the project permits (EA vs. Environmental Protection Plan) resulting in scope change, schedule delays and extra costs to comply		Risk ID'ed at Risk Workshop of 20-Sep-2011 This is a risk that covers at LCP level corresponding component's risks R-9, R-67, R-70, R-95.  Purpose: coordination and support at LCP level. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. EA release for C1 was done in March 2012. EA release for HVdc and C3 will be done later separately. After EA release issued for MF and HVac line in March 2012, this risks is about HVdc, marine link and converter stations and can be downgraded		T		Regulatory		Ron Power (NE)		N/A: Umbrella						Major		10,000-100,000		Possible		1% - 50%		12

		R52		LCP		Contracting Strategy Adjustments		Due to heated market conditions or financing constraints, LCP may need to change contracting strategy, causing delays in schedule and increase in cost		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk is closely related to contractor's & supplier's (qualified) availability: R-44, R-68, R-125, R-126, R-147, R-148. These risks could be causes for this risk. Moreover, risks R-177 and R-179 drive this risk at LCP level		T		Commercial		Ron Power (NE)		N/A: Umbrella						Major		10,000-100,000		Possible		1% - 50%		12

		R54		LCP		RFP/ Contract Quality		As an intent to maintain project schedule when working under time crunch or due to incomplete contracting strategy, fast tracking approach towards RFP/ contracts development and deviation from established procurement/ contracting procedures might be adopted that lead to sub-standard, incomplete or inadequate package scopes and unclearly defined contractual obligations in terms of scope, cost, schedule, quality, safety		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is a general risk for all components/ packages. It might be a subject of PEP-PER study		T		Commercial		Pat Hussey (NE)		Risk Event (Cost)						Major		10,000-100,000		Possible		1% - 50%		12

		R69		LCP		Knowledge Transfer		Due to maturity of owner and wealth of experience, opportunity exist for interfacing between Nalcor and SLI on existing system and hvdc system		Risk ID'ed at Risk Workshop of 21-Sep-2011 Real positive impact is in operations - when results of interfaces and training could be visible. Although Nalcor could lead this, Nick Gillis should be part of the opportunity resolution team		O		Interface		Bob Barns (NE)				OPERATIONS: to exclude				Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R72		LCP		Final Project Integration		Due to complexity, overall integration of all LCP components and activities plus external Island Link prior to project commissioning, may represent significant challenge leading to overall delay of commissioning		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk comes from C3 that is integrating component for the other components. This risk is also linked with the external interfaces risk R-71		T		Organisational/ Enterprise		Ron Power (NE)		Risk Event (Cost)						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R77		LCP		Class of Estimate & Cost Escalation		Because the base estimate for DG3 is preliminary and done in money of the base period, the real pricing in the time of purchasing may be different due to market conditions then, leading to extra costs		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is quite certain (issue) to happen and should be managed outside of risk register model: 1) in "ranges" model for uncertainties around cost estimate accounts and 2) in cost escalation model.  This should be considered as opportunity (cost de-escalation) if time of purchasing is properly used to minimise pricing		T		Commercial		Jason Kean (NE)		Ranges (Cost)						Major		10,000-100,000		Almost Certain		>90%		20

		R80		LCP		Early Procurement		Due to volatility of equipment pricing, early procurement of equipment could result in lower cost and allow some float in the schedule 		Risk ID'ed at Risk Workshop of 22-Sep-2011 This opportunity depends on owner's policy on purchasing before final investment decision. Time of purchasing may be defined using macro economic data from Global Insight		O		Commercial		Normand Bechard (SLI)		Risk Event (Cost)		opportunity				Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R84		LCP		Operation Staff		Due to current limited number of operators within Nalcor, understaffing during commissioning and operations may occur, leading to commissioning delay, start of operations and lower accet productivity  		Risk ID'ed at Risk Workshop of 21-Sep-2011 Could be considered along with R-69 (knowledge transfer), R-72 (intergration) and R-78 (commissioning)		T		Operations		John Mallam (NE)				OPERATIONS: to exclude				Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R86		LCP		Sourcing Globally		Due to slow economy in some parts of the world, opportunity could be exploited to source services from markets all over the world giving rise to cost savings		Risk ID'ed at Risk Workshop of 22-Sep-2011 That opportunity may be split to three for C1, C3, C4 if required. Savings should not be overridden by low quality and schedule delays. Close overlapping with R-96 - may be combined		O		Commercial		Normand Bechard (SLI)		Risk Event (Cost)		opportunity				Major		10,000-100,000		Possible		1% - 50%		12

		R141		LCP		Innu Involvement/ IBA		Due to intimate involvement of Innu people in delivery of the project (IBA), there might be instances of negative influence on LCP contracting, permitting, labour relations, that leads to narrower choices of contractors, suppliers and labour, issues with environmental monitoring and permitting (destruction of land and hunting areas during construction, etc.) leading to extra costs, schedule delays, safety issues, etc.		Risk ID'ed at Risk Workshop of 9-Nov-2011 This risks should be considered along with labour and contractor's availability, labour productivity and permitting risks		T		External		Pat Hussey (NE)		Risk Event (Cost)						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R144		LCP		Spare Parts v. RAM 		As RAM analysis for whole system  has yet to be carried out according to declared level of availability, spare part requirements could be too conservative and become an additional OpEx cost that leads to poorer project economics and lower attractiveness for stakeholders		Risk ID'ed at Risk Workshop of 9-Nov-2011 This is not exactly a project risk. But it makes impact on the LCP economic model through OpEx and hence important for competitiveness of LCP. Corresponding RAM modeling should be done during project development by operations people. Potentially, that may be an opportunity to optimise the level of spare part and redundant equipment stock as well as demonstrate investor's structured approach towards OpEx and economic model development.		T		Operations		John Mallam (NE)				OPERATIONS: to exclude				Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R156		LCP		SLI - Nalcor Contract, Coordination and Alignment		As a) coordination between SLI and Nalcor reflects current contract between the organisations; b) different organisational approaches/ cultures exist as related to the contract interpretation and decision making; c) lack of staffing in both organisations takes place, the lack of alignment and decision-making efficiency could occur, leading to non timely decision making, lower quality of decisions, re-work, schedule delay and extra costs		Risk ID'ed at Risk Workshop of 9-Nov-2011 a) Different approaches and experience towards various EPCM activities should be married based on the Contract; b) people from various SLI divisions are seconded to the LCP that have variations of procedures inside of SLI. c) Existing cost+ contract (Consultancy type) between Nalcor and SLI assumes no room for changes and key decision making by SLI. d) This risk should be considered along with risk R-64 (internal interfaces), and R-69 (opportunity to train and coach). Good progress is done on coordination streamlining recently. But still it is top organisational risk		T		Organisational/ Enterprise		Ron Power (NE)		Ranges (Cost)						Major		10,000-100,000		Likely		50% - 90%		16

		R157		LCP		Facilities Sharing		As each component develops all required facilities independently (including accommodation), there could be an opportunity to share facilities and optimise their use among components, leading to overall CapEx reduction		Risk ID'ed at Risk Workshop of 9-Nov-2011 Engineering from all three components should review this opportunity, compare requirements (including timing) and make adjustments in project execution plan and base estimates. Moderate probability and impacts are selected, focused activities could increase these. Nick  Gillis assigned to manage internal interfaces among three component engineering managers		O		Organisational/ Enterprise		Normand Bechard (SLI)		Risk Event (Cost)		opportunity				Moderate		1,000 - 10,000		Likely		50% - 90%		12

		R172		LCP		Construction Labour Availability -LCP		Due to features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.) the lack of quantity of construction manpower may occur  leading to LCP schedule delay and extra labour costs to attract as well as giving rise to reduction of quality of works, safety risks impact, etc.   		Risk ID'ed on 1-Dec-2011 This risk is considered a general LCP risks managed at the project level. Same time, C1, C3 and C4 have the same risks at the component levels to assure proper management of the risk at component level: R-43 (for C1), R-123 (for C3) and R-124 (for C4). Also covered are risks R-65, R-164, R-165 (construction management availability). Hilary Hynes is to coordinate this risk with corresponding component's risk owners, SLI  and Nalcor management. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead.		T		Commercial		Ron Power (NE)		N/A: Umbrella						Extreme		>100,000		Likely		50% - 90%		20

		R173		LCP		Construction Labor Productivity - LCP		Due to a) features of the labour market in NL, b) issues with availability of skilled workers, c) labour agreement with Unions; d) inadequate organisation of construction works, the available construction manpower may have lower productivity than assumed in LCP base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, safety risks, etc.		Risk ID'ed on 1-Dec-2011 This risk is considered a general LCP risks managed at the project level. Same time, C1, C3 and C4 have the same risks at the component levels to assure proper management of the risk at component level: R-127 (for C1), R-128 (for C3) and R-129 (for C4). Normand Bechard & Ron Power are to coordinate this risk with corresponding component's risk owners, SLI  and Nalcor management. This is rather issue (given) that should be taken into account in "ranges" model of base estimate not risk register model. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead.		T		Commercial		Ron Power (NE)		Ranges (Cost)						Extreme		>100,000		Likely		50% - 90%		20

		R175		LCP		Sensitive Areas -LCP		Due to exposure of C1, C3, C4 to sensitive areas (archeological sites, fish habitat, terrestrial habitat, bird nesting), delays may occur with permit's obtaining and start of construction works which leads to work stoppage and overall project delay 		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-10, R-19, R-104, R-20, R-105, R-21, R-106. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. 		T		Regulatory		Steve Pellerin (NE)		N/A: Umbrella						Major		10,000-100,000		Possible		1% - 50%		12

		R176		LCP		Construction Permits -LCP		As several dozens of C1, C3, C4 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost 		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-36, R-119, R-120. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. 		T		Regulatory		Ron Power (NE)		N/A: Umbrella						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R177		LCP		Contractor's Availability - LCP		As several mega projects are planned in North America related to hydro power generation and transmission, it might become difficult to timely attract skilled/ qualified on-site contractors that leads to premium costs to attract, inflated construction costs, lower productivity, less attractive contract terms for LCP, safety risks, etc.		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-44, R-125, R-85. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. This risk could drive R-52 (adjustment of LCP contracting strategy). Ron Power is to support managing this risk 		T		Commercial		Ron Power (NE)		N/A: Umbrella						Extreme		>100,000		Almost Certain		>90%		25

		R178		LCP		Interfaces - LCP		As multiple complex hard & soft interfaces require inputs from project components and disciplines as well as  external organisations (CFLco, SOBI, etc.), efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays, failures during commissioning, etc.		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-64, R-162, R-163, R-71, R-75, R-76, R-78, R-156, R-157 . Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. 		T		Interface		Ron Power (NE)		N/A: Umbrella						Extreme		>100,000		Almost Certain		>90%		25

		R179		LCP		Supplier's Availability - LCP		As there is limited number of qualified suppliers in a situation of a heated market it could be difficult to engage qualified suppliers on LCP terms without increase of contract price that gives rise to inflated project costs and schedule delays		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-33, R-68, R-115, R-147.. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. This risk could drive R-52 (adjustment of LCP contracting stratefgy). Ron Power is to support managing this risk. Ron Power is to support managing this risk  		T		Commercial		Ron Power (NE)		N/A: Umbrella						Major		10,000-100,000		Possible		1% - 50%		12

		R182		LCP		Opposition by 'non-IBA' First Nations Groups		As a) IBA agreement covers mostly economic aspects of Innu people benefits; b) some Innu people oppose to LCP due to environmental and cultural concerns; c) some other First Nation's people (e.g., Métis) seem to wish benefiting from LCP same way as Innu people, representatives of First Nations could block the construction sites to apply pressure on LCP and to promote their agendas leading to schedule delay, extra costs and reputational damage		Risk ID'ed on 15-Dec-2011		T		External		Jason Kean (NE)		Risk Event (Cost)						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R184		LCP		Unionised vs. Non-unionised Package Contracts		As a) non-unionised contracts are planned for several packages; b) significant enough difference in rates for unionised vs. non-unionised labour is expected; c) communication among unionised vs. non-unionised workers at various LCP sires is expected; e) no camp or basic camp is to be provided to non-unionised workers, strike/ unrest among non-unionised workers may occur, leading to disruption of clearing works, moving of workers to unionised contracts, schedule delays, safety and security impact, reputation damage		Risk ID'ed on 23-Jan-2011 comes from Reservoir clearing package, could be applicable for other construction packages. Poaching could be a case among unionised or among non-unionised packages too.		T		Commercial		Jason Kean (NE)		Risk Event (Cost)						Moderate		1,000 - 10,000		Possible		1% - 50%		9

		R187		LCP		IT/ IS		Due to possible a) challenges to implement integrated IT/ IS in several project locations; b) requirements to effectively support construction management, project/ document control (including progress management); c) requirements to integrate vendors; d) differences in Nalcor and SLI corporate IT/IS; e) budget restrictions; adopted IT/ IS could be breached or have low efficiency, leading to loss of critical data, lower efficiency of project & document controls and construction management, lower level of vendor integration, schedule delay and project extra costs.		Risk identified on April 18th, 2012 as a result of preps for LL session and creating of the IT/ IS task force		T		Organisational/ Enterprise		Ron Power (NE)		Ranges (Cost)						Moderate		1,000 - 10,000		Possible		1% - 50%		9

				Corporate Risk: Extreme impact along with rare probability (usually). If occurs it distroys baseline - that would be another project (if at all)

				In case a risk has deterministic score 1 - 5 after addressing it is considered acceptable with nearly zero residual impact after addressing (except for risks with extreme impacts and rare probabilities - corporate risks)

				Ranges means there is no risk event - general uncertainty around durations of normal activities

				Umbrellas used at LCP level to coordinate managing correpsonding risks at the component level - corresponding risks are taken in to account at the component level.

				Conditional branching points to possibility to be late to complete an activity during allowed seasonal construction window, so that the activity should be put off untill next construction window, schedule driven costs are associated

				Schedule driven costs: extra costs due to schedule delays (burn rate x delay), will be taken into account through special procedure (including delays to base estimate), excluded from cost risk model
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		R13		C1		Safety vs. Heavy Equipment (C1)		Due to use of heavy equipment for civil works and road construction (and in constraint space in some areas), incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk should be part of the HSE plan. R-98 & R-99 similar risks for C3 & C-4. This risk is managed by HSSE team. Impact on schedule is important for schedule risk analysis		T		HSS		Scott O'Brien (NE)		Risk Event (Schedule)		Minor								Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C1

		R14		C1		Safety vs. Construction Hazards (C1)		As various hazards are expected during construction (using scaffolds, elevated platforms, explosives, working close to moving water, severe weather, etc.), incidents may occur leading to injuries/ fatalities, work stoppage for investigations and reputational impact		Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk should be part of the HSE plan. Similar risks R-100 & R-101 for C3 & C4. This risk is managed by HSSE team. Impact on schedule is important for schedule risk analysis 		T		HSS		Scott O'Brien (NE)		Risk Event (Schedule)		Minor								Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C1

		R15		C1		Safety vs. Traffic Incidents (C1)		Due to requirements of cohabitation of personal and heavy equipment, traffic incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk should be part of the HSE plan. This risk is managed by HSSE team. Impact on schedule is important for schedule risk analysis 		T		HSS		Scott O'Brien (NE)		Risk Event (Schedule)		Minor								Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C1

		R23		C1		Employment Expectations		As local people and truck owners/ drivers from neighbouring provinces have employment expectations associated with LCP, the construction site might get blocked at the beginning of construction which leads to construction delays, security issues and reputational impact		Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk should be part of the HSE plan in terms of security		T		External		Gervais Savard (SLI)		Risk Event (Schedule)		Insignigicant								Possible				Medium				Insignigicant		< 7		Possible		1% - 50%		3		early works

		R28		C1		Riverside Cofferdam Catastrophic Flooding		As certain flooding reliability design factors are used for cofferdam design (one in 20 years events), a flooding might happen that exceed the reliability design factors used leading to catastrophic failure of the cofferdam, injuries/ fatalities, loss of equipment and reputational damage		Risk ID'ed at Risk Workshop of 21-Sep-2011 THIS MAY BE CONSIDERED CORPORATE RISK. According to the schedule (May 2012) constrruction in spring - level of severity should be reduced (9-May-2012) . This risk should be considered along with risks 12, 38. This risk shows possibility of overflooding when construction (20m height) is finished on time (mid-January 2013). Probability is less than 5% (1 in 20 years) that level of water approaches 20m. So in case the cofferdam reaches 20m probability of overtopping is unlikely or slightly possible (1 - 5%). Investors may be. interested to evaluate the 1:50. If occurs schedule delay 1 - 2 years and total re-definition (If not cancelation) of the project.		T		Technical		Scott O'Brien (NE)		Corporate Risk		Extreme				Extreme				Unlikely				Medium				Extreme		> 360		Rare		<0.1%		5		EXCLUDED: no mapping

		R30		C1		Loss of Power Supply		As a switch from temporary 25 kV transmission line to permanent 315 kV line is planned before reservoir flooding, temporary loss of power supply to the site/ camp may occur during the switch that is not covered by emergency generators leading to interruption of construction and camp operations		Risk ID'ed at Risk Workshop of 21-Sep-2011 Fred Wilcox is developing business case on this and ways to address the risk		T		Construction		Wallace Piercey (SLI)		Risk Event (Schedule)		Moderate				Moderate				Unlikely				Low				Minor		7 -- 30		Unlikely		0.1% - 1%		4		?? To specify the moment

		R41		C1		Spillway Operation Failure in Construction		Due to spillway gates obstruction by debris and failure of gates to operatate, the spillway operation might be limited, leading to overtopping, site flooding and loss of the cofferdam as well as to environmental and safety consequences		Risk ID'ed at Risk Workshop of 21-Sep-2011 Supposedly, this risk may happen in Operations, however, it is kept here as CapEx risk during construction and start-up.		T		Construction		Scott O'Brien (NE)		Corporate Risk		Extreme				Extreme				Unlikely				Medium				Extreme		> 360		Rare		<0.1%		5		no mapping

		R45		C1		Reservoir Induced Seismic Activity		As sometimes flooding of a reservoir triggers seismic activity, the induced seismic activity during flooding may cause damage to dam structures, leading to extra cost to repair the damage or even catastrophic disruption of a dam		Risk ID'ed at Risk Workshop of 21-Sep-2011 Seismic activity in the dam area is a bit higher than initially expected, however design is  done for higher levels of the activity - this is mitigation in place. Assessment of the risk is done for catastrophic disruption.		T		Technical		Michael Maeyens (SLI)		Corporate Risk		Extreme				Extreme				Rare				Low				Extreme		> 360		Rare		<0.1%		5		no mapping

		R56		C1		Powerhouse Flooding		Due to failure to identify the risks, inadequate procedures or not following procedures (including human errors and pump stoppage) powerhouse flooding may occur leading to loss of lives and equipment		Risk ID'ed at Risk Workshop of 21-Sep-2011		T		Technical		Luc Turcotte (SLI)		Corporate Risk		Extreme				Extreme				Unlikely				Medium				Extreme		> 360		Rare		<0.1%		5		no mapping

		R83		C1 		Site Safety Coordination (C1)		Due to involvement of multiple organizations at the C1 construction sites, safety codes and operators (including union) mistakes may occur leading to injury and potential fatalities		Risk ID'ed at Risk Workshop of 21-Sep-2011 Should be subject of HSE plan. Similar risks R-170 & R-171 for C3 & C4		T		HSS		Scott O'Brien (NE)		Risk Event (Schedule)		Minor								Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C1

		R67		C3		Electrode vs. EA Release Special Condition		Due to possible misunderstanding by general public and regulators of environmental impact of using electrodes instead of metallic return and opposition to the electrode use, a special condition may be attached to EA release to use the metallic return leading to cost implications and critical delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-3 covers this at the LCP level. This is leading to substantial extra costs. (If opposition leads to schedule delay - this is  risk R-70.) Although this could be Nalcor risk, Satish Sud should be involved in the risk resolution		T		Regulatory		Darren Debourke (NE)		Corporate Risk		Extreme								Possible				High				Extreme		> 360		Possible		1% - 50%		15		Another risk R-70 is about "normal" delay during hearings

		R75		C3		Outage Planning		Due to features of the communication process and decision making, timely scheduling of outages during commissioning to switch power on may become challenging leading to schedule delay and late completion date as well as safety impact		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk is allocated to C3 although C1 & C4 could be exposed too. This is a role of Completions manager (To be hired), meantime Fred Wilcox is assigned		T		Commissioning & Start-up		Darren Debourke (NE)		Risk Event (Schedule)		Minor				Minor				Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each commissioning package C3

		R82		C3		Site Safety Coordination (C1)		Due to construction period of equipment in non-energized environment, risk exist when commissioning equipment		Risk ID'ed at Risk Workshop of 22-Sep-2011 Should be subject of HSE plan. This risk assigned to C3, although C1 & C4 could be impacted		T		HSS		Darren Debourke (NE)		Risk Event (Schedule)		Minor								Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each commissioning package C3

		R98		C3		Safety vs. Heavy Equipment (C3)		Due to use of heavy equipment by C3 for civil works incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 This risk should be part of the HSE plan. R-13, R-99 are similar risks for C1 & C4		T		HSS		Darren Debourke (NE)		Risk Event (Schedule)		Minor								Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C3

		R100		C3		Safety vs. Construction Hazards (C3)		As various hazards are expected during construction (using scaffolds, elevated platforms, explosives, severe weather, etc.), incidents may occur leading to injuries/ fatalities, work stoppage for investigations and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-14 & R101 for C1 & C4 		T		HSS		Darren Debourke (NE)		Risk Event (Schedule)		Minor								Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C3

		R102		C3		Safety vs. Traffic Incidents (C3)		Due to requirements of cohabitation of personal and heavy equipment, traffic incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-15 & R-103 for C1 & C4		T		HSS		Darren Debourke (NE)		Risk Event (Schedule)		Minor								Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C3

		R107		C3		Safety vs. Schedule Acceleration (C3)		Due to high profile of the LCP and pressure to complete the project on time, a requirement to accelerate/ 'crash' the construction schedule may be put forward in case of major delays that leads to lower safety standards and injuries/ fatalities, correspondingly		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risk R-22 & R-108 for C1 & C4. This risk requires taking intoaccount safety angle when required attempts to accelerate the project schedule are undertaken		T		HSS		Darren Debourke (NE)		Risk Event (Schedule)		Minor								Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C3

		R117		C3		Adverse Winter Weather (C3)		As several C3 construction activities are planned for winter, abnormal winter weather (low temperatures, snow storms, snow falls, etc.) may occur during the construction leading to lower productivity, construction delay and safety risks		Risk ID'ed at Risk Workshop of 22-Sep-2011 Impact on C3 is minimal. Mapping may be done to all winter construction activities but with individual impact (Real is PST - the risk will be re-assigned to a permanent construction mamager when he is hired)		T		Construction		Real Mailhot (SLI)		Risk Event (Schedule)		Minor				Minor				Unlikely				Medium				Minor		7 -- 30		Rare		<0.1%		2		each construction package C3 with winter exposure

		R128		C3		Construction Labor Productivity (C3)		Due to features of the labour market in NL, issues with availability of skilled workers and labour agreement with Unions, the available construction manpower may have lower productivity than assumed in C3 base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-173 covers this at the LCP level. this risk should be considered along with  R-43, R-123, R-124 (availability/ quantity). Both R-127 and R-43, R-123, R-124 may be subject of PEP-PER review		T		Construction		Darren Debourke (NE)		Ranges (Schedule)		Extreme				Extreme				Almost Certain				High				Major		90 - 360		Likely		50% - 90%		16		to take into account in all construction packages C3

		R150		C3		Geotech vs. Claims (C3)		As detail geotech study data are not available during C3 design phase and if contractual obligations are not clearly stated, unforeseen soil conditions (real or imaginary) could be discovered by contractors leading to claims and extra costs		Risk ID'ed at Risk Workshop of 4-Nov-2011 According to LC: THIS IS MINOR RISK FOR C3. Impacts on particular construction activities should be considered individually. If managed properly this may become an opportunity. Similar risks R-150 & R-151 for C1 & C4 (Tony Villaraza assigned by request of Luc Chausse/ 17-Feb-2012)		T		Commercial		Tony Villaraza (SLI)		Risk Event (Schedule)		Minor				Minor				Possible				Medium				Minor		7 -- 30		Unlikely		0.1% - 1%		4		civil works C3

		R170		C3		Site Safety Coordination (C3)		Due to involvement of multiple organizations at the C3 construction sites, safety codes and operators (including union) mistakes may occur leading to injury and potential fatalities		Risk ID'ed at Risk Workshop of 4-Nov-2011 Similar risks R-83 & R-171 for C1 & C4		T		HSS		Darren Debourke (NE)		Risk Event (Schedule)		Minor								Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C3

		R93		C4		Remote Site Logistics (C4)		As construction of transmission lines is planned in several remote location (especially in Labrador) and delivery to these sites are possible only in certain season windows, logistics difficulties to deliver construction equipment, materials and crews may occur leading to extra logistics costs, schedule delay (including triggering delays till next window) and safety impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-122  is a general logistics risk for C4 but about delivery to some remote areas		T		Commercial		Claude Daneau (SLI)		Conditional Branching		Moderate				Moderate				Unlikely				Low				Moderate		30 - 90		Rare		< 0.1%		3		DELIVERY WINDOW to Labrador C4		"normal' logistics; R-122

		R99		C4		Safety vs. Heavy Equipment (C4)		Due to use of heavy equipment by C4 for civil works incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 This risk should be part of the HSE plan.		T		HSS		Kyle Tucker (NE)		Risk Event (Schedule)										Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C4

		R101		C4		Safety vs. Construction Hazards (C4)		As various hazards are expected during construction (using scaffolds, elevated platforms, explosives, severe weather, etc.), incidents may occur leading to injuries/ fatalities, work stoppage for investigations and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-14 & R100 for C1 & C3 		T		HSS		Kyle Tucker (NE)		Risk Event (Schedule)										Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C4

		R103		C4		Safety vs. Traffic Incidents (C4)		Due to requirements of cohabitation of personal and heavy equipment, traffic incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-15 and R-102 for C1 & C3		T		HSS		Kyle Tucker (NE)		Risk Event (Schedule)										Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C4

		R108		C4		Safety vs. Schedule Acceleration (C4)		Due to high profile of the LCP and pressure to complete the project on time, a requirement to accelerate/ 'crash' the construction schedule may be put forward in case of major delays that leads to lower safety standards and injuries/ fatalities, correspondingly		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risk R-22 & R-107 for C1 & C3		T		HSS		Kyle Tucker (NE)		Risk Event (Schedule)										Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C4

		R110		C4		Post-Award Drawings (C4)		As tender drawings are not supposed to be the C4 construction drawings, late changes after the contract's award may occur leading to extra costs and delays		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-25 & R-109 for C1 & C4		T		Commercial		Gokhan Saltan (SLI)		Risk Event (Schedule)		Minor				Minor				Possible				Medium				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C4

		R112		C4		Wild Fires (C4)		Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment, camp, smoking, etc.), forest fires might be started leading to the C4 camp & site evacuation, injuries/ fatalities or loss of equipment, delays		Risk ID'ed at Risk Workshop of 22-Sep-2011 		T		HSS		Kyle Tucker (NE)		Risk Event (Schedule)		Moderate				Minor				Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C4

		R129		C4		Construction Labour Productivity (C4)		Due to features of the labour market in NL, issues with availability of skilled workers and labour agreement with Unions, the available construction manpower may have lower productivity than assumed in C4 base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-173 covers this at the LCP level. This risk should be considered general LCP risk. Ron Power and Normand Bechard are to own this at the project level. This risk should be considered along with  R-43, R-123, R-124 (availability/ quantity). Both R-127 and R-43, R-123, R-124 may be subject of PEP-PER review		T		Construction		Kyle Tucker (NE)		Ranges (Schedule)		Extreme				Extreme				Almost Certain				High				Major		90 - 360		Likely		50% - 90%		16		to take into account in all construction packages C4

		R171		C4		Site Safety Coordination (C4)		Due to involvement of multiple organizations at the C4 construction sites, safety codes and operators (including union) mistakes may occur leading to injury and potential fatalities		Risk ID'ed at Risk Workshop of 10-Nov-2011 Similar risks R-83 & R-171 for C1 & C4		T		HSS		Kyle Tucker (NE)		Risk Event (Schedule)										Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C4

		R180		C4		Transmission Line River Crossing vs. TSS (CD0512)		As part of the Construction Power Supply package scope includes river crossing and clearing of the river bank area, these activities could disturb and contaminate the river giving rise to higher Total Suspended Solids (TSS) levels (Standard: TSS <30 p.p.m.) and leading to extra costs and delays to comply with regulations		Risk ID'ed on 15-Dec-2011 this risk came from package inventory CD0512 - Construction Power Supply (package risk 4). Formally this risk belongs to C3 but managed by C4.		T		Environmental		Kumar Kandaswamy (SLI)		Risk Event (Schedule)										Possible				Medium				Minor		7 -- 30		Unlikely		0.1% - 1%		4		CD 0512

		R144		LCP		Spare Parts v. RAM 		As RAM analysis for whole system  has yet to be carried out according to declared level of availability, spare part requirements could be too conservative and become an additional OpEx cost that leads to poorer project economics and lower attractiveness for stakeholders		Risk ID'ed at Risk Workshop of 9-Nov-2011 This is not exactly a project risk. But it makes impact on the LCP economic model through OpEx and hence important for competitiveness of LCP. Corresponding RAM modeling should be done during project development by operations people. Potentially, that may be an opportunity to optimise the level of spare part and redundant equipment stock as well as demonstrate investor's structured approach towards OpEx and economic model development.		T		Operations		John Mallam (NE)		John Mallam (NE)		Moderate				Moderate				Likely				Medium		excluded as operation's risk		Moderate		30 - 90		Possible		1% - 50%		9		OPERATIONS - excluded

		R156		LCP		SLI - Nalcor Contract, Coordination and Alignment		As a) coordination between SLI and Nalcor reflects current contract between the organisations; b) different organisational approaches/ cultures exist as related to the contract interpretation and decision making; c) lack of staffing in both organisations takes place, the lack of alignment and decision-making efficiency could occur, leading to non timely decision making, lower quality of decisions, re-work, schedule delay and extra costs		Risk ID'ed at Risk Workshop of 9-Nov-2011 a) Different approaches and experience towards various EPCM activities should be married based on the Contract; b) people from various SLI divisions are seconded to the LCP that have variations of procedures inside of SLI. c) Existing cost+ contract (Consultancy type) between Nalcor and SLI assumes no room for changes and key decision making by SLI. d) This risk should be considered along with risk R-64 (internal interfaces), and R-69 (opportunity to train and coach). Good progress is done on coordination streamlining recently. But still it is top organisational risk		T		Organisational/ Enterprise		Ron Power (NE)		Ranges (Schedule)		Major				Major				Almost Certain				High				Major		90 - 360		Likely		50% - 90%		16		to take into account in all engineering packages

		R172		LCP		Construction Labour Availability -LCP		Due to features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.) the lack of quantity of construction manpower may occur  leading to LCP schedule delay and extra labour costs to attract as well as giving rise to reduction of quality of works, safety risks impact, etc.   		Risk ID'ed on 1-Dec-2011 This risk is considered a general LCP risks managed at the project level. Same time, C1, C3 and C4 have the same risks at the component levels to assure proper management of the risk at component level: R-43 (for C1), R-123 (for C3) and R-124 (for C4). Also covered are risks R-65, R-164, R-165 (construction management availability). Hilary Hynes is to coordinate this risk with corresponding component's risk owners, SLI  and Nalcor management. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead.		T		Commercial		Ron Power (NE)		N/A: Umbrella 		Extreme				Extreme				Almost Certain				High				Extreme		> 360		Likely		50% - 90%		20		C1: R-43; C3: R-123; C4: R-124

		R173		LCP		Construction Labor Productivity - LCP		Due to a) features of the labour market in NL, b) issues with availability of skilled workers, c) labour agreement with Unions; d) inadequate organisation of construction works, the available construction manpower may have lower productivity than assumed in LCP base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, safety risks, etc.		Risk ID'ed on 1-Dec-2011 This risk is considered a general LCP risks managed at the project level. Same time, C1, C3 and C4 have the same risks at the component levels to assure proper management of the risk at component level: R-127 (for C1), R-128 (for C3) and R-129 (for C4). Normand Bechard & Ron Power are to coordinate this risk with corresponding component's risk owners, SLI  and Nalcor management. This is rather issue (given) that should be taken into account in "ranges" model of base estimate not risk register model. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead.		T		Commercial		Ron Power (NE)		N/A: Umbrella 		Extreme				Extreme				Almost Certain				High				Extreme		> 360		Likely		50% - 90%		20		as ranges C1: R-127; C3: R-128; C4: R-129

		R175		LCP		Sensitive Areas -LCP		Due to exposure of C1, C3, C4 to sensitive areas (archeological sites, fish habitat, terrestrial habitat, bird nesting), delays may occur with permit's obtaining and start of construction works which leads to work stoppage and overall project delay 		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-10, R-19, R-104, R-20, R-105, R-21, R-106. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. 		T		Regulatory		Steve Pellerin (NE)		N/A: Umbrella 		Major				Major				Possible				Medium				Major		90 - 360		Possible		1% - 50%		12		C1: R-10, R-19, R-20, R-21; C3: -; C4: R-105, R-106

		R176		LCP		Construction Permits -LCP		As several dozens of C1, C3, C4 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost 		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-36, R-119, R-120. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. 		T		Regulatory		Ron Power (NE)		N/A: Umbrella 		Extreme				Moderate				Likely				High				Extreme		> 360		Possible		1% - 50%		15		C1: R-36; C3: R-119; C4; R-120

		R177		LCP		Contractor's Availability - LCP		As several mega projects are planned in North America related to hydro power generation and transmission, it might become difficult to timely attract skilled/ qualified on-site contractors that leads to premium costs to attract, inflated construction costs, lower productivity, less attractive contract terms for LCP, safety risks, etc.		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-44, R-125, R-85. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. This risk could drive R-52 (adjustment of LCP contracting strategy). Ron Power is to support managing this risk 		T		Commercial		Ron Power (NE)		N/A: Umbrella 		Extreme				Extreme				Almost Certain				High				Extreme		> 360		Almost Certain		>90%		25		C1: R-44; C3: R-123; C4: R-85

		R178		LCP		Interfaces - LCP		As multiple complex hard & soft interfaces require inputs from project components and disciplines as well as  external organisations (CFLco, SOBI, etc.), efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays, failures during commissioning, etc.		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-64, R-162, R-163, R-71, R-75, R-76, R-78, R-156, R-157 . Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. 		T		Interface		Ron Power (NE)		N/A: Umbrella 		Extreme				Extreme				Almost Certain				High				Extreme		> 360		Almost Certain		>90%		25		C1: R-64; C3: R-162; C4: R-163

		R179		LCP		Supplier's Availability - LCP		As there is limited number of qualified suppliers in a situation of a heated market it could be difficult to engage qualified suppliers on LCP terms without increase of contract price that gives rise to inflated project costs and schedule delays		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-33, R-68, R-115, R-147.. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. This risk could drive R-52 (adjustment of LCP contracting stratefgy). Ron Power is to support managing this risk. Ron Power is to support managing this risk  		T		Commercial		Ron Power (NE)		N/A: Umbrella 		Major				Major				Possible				Medium				Major		90 - 360		Possible		1% - 50%		12		C1: R-147; C3: R-115; C4: R-68

		R187		LCP		IT/ IS		Due to possible a) challenges to implement integrated IT/ IS in several project locations; b) requirements to effectively support construction management, project/ document control (including progress management); c) requirements to integrate vendors; d) differences in Nalcor and SLI corporate IT/IS; e) budget restrictions; adopted IT/ IS could be breached or have low efficiency, leading to loss of critical data, lower efficiency of project & document controls and construction management, lower level of vendor integration, schedule delay and project extra costs.		Risk identified on April 18th, 2012 as a result of preps for LL session and creating of the IT/ IS task force		T		Organisational/ Enterprise		Ron Power (NE)		Ranges (Schedule)		Major				Major				Likely				High				Moderate		30 - 90		Possible		1% - 50%		9		each engineering, supply & construction package C4





						Corporate Risk: Extreme impact along with rare probability (usually). If occurs it distroys baseline - that would be another project (if at all)

						In case a risk has deterministic score 1 - 5 after addressing it is considered acceptable with nearly zero residual impact after addressing (except for risks with extreme impacts and rare probabilities - corporate risks)

						Ranges means there is no risk event - general uncertainty around durations of normal activities

						Umbrellas used at LCP level to coordinate managing correpsonding risks at the component level - corresponding risks are taken in to account at the component level.

						Conditional branching points to possibility to be late to complete an activity during allowed seasonal construction window, so that the activity should be put off untill next construction window
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																				Schedule: Rank		Schedule: Range		Cost: Rank		Cost: Range		Probability: Rank		Probability: Range		Risk Level																		P10		ML		P90		Min		Max

		R5		C1		Accommodation Capacity		As starter camp for construction is designed for about 150 workers and accommodation for about 500 workers in Sep. 2012  will be needed, available accommodation in neighboring Goose Bay might not meet the accommodation requirements leading to initial lack of workers at the beginning of construction		Risk ID'ed at Risk Workshop of 20-Sep-2011. The Sep 2012 date was relevant to Feb 2012 construction start date. the new date could be March 2012 due to construction start in summer 2012		T		Construction		Scott O'Brien (NE)		Risk Event (Schedule)		Moderate				Moderate				Almost Certain				High				Moderate		30 - 90		Likely		50% - 90%		12		early works

		R9		C1		Excavation vs. Water Contamination		As a result of excavation works and use of explosives, level of water contamination in stilling basin may exceed acceptable level (oil, sediment, explosive's residues, etc.) leading to extra costs and delays to comply with regulations.		Risk ID'ed at Risk Workshop of 20-Sep-2011 Could happen most likely in case of heavy raining or snow melting		T		Construction		Michael Maeyens (SLI)		Risk Event (Schedule)		Moderate				Moderate				Possible				Medium				Moderate		30 - 90		Unlikely		0.1% - 1%		6		excavation

		R10		C1		Archeological Sites (C1)		As the C1 construction area is known for archeological significance, delays may occur with permit's obtaining and start of excavation works which leads to work stoppage and overall project delay		Risk ID'ed at Risk Workshop of 20-Sep-2011 R-175 covers this at LCP level. This risk should be taken. Waiting for results of archeological study. Several areas of significance have been discovered and taken care of. This risk is mostly about currently unknown areas that could be discovered right before or upon start of construction. In case of occurence very high level of schedule impact, moreover probability is Likely, level of manageability is low		T		Regulatory		Scott O'Brien (NE)		Risk Event (Schedule)		Major				Moderate				Likely				High				Major		90 - 360		Likely		50% - 90%		16		civil works

		R12		C1		Riverside Cofferdam Options vs. Schedule 		As cost effective option for the river side cofferdam is selected (concrete dam), the option under consideration may require more time to construct leading to delay of the cofferdam completion that causes overtopping and site flooding		Risk ID'ed at Risk Workshop of 20-Sep-2011 A separate analysis of options on type of dam vs. material vs. schedule impact vs. risks is required. Longer timelines to construct the dam lead to higher probability of being late with completion of the dam (20m by mid-January 2013) and flooding as a dam could not be ready (high enough) when required. Should be considered along with risks 28 (catastrophic flooding) and 38 (delay during riverside dam construction). This risk becomes more severe due to change of the construction start to August 1st, 2012. Constructability review measures are aimed to accelerate construction. partial cofferdam flooding option is investigated		T		Technical		Scott O'Brien (NE)		Risk Event (Schedule)		Extreme				Extreme				Possible				High		Could be onditional branching		Extreme		> 360		Unlikely		0.1% - 1%		10		riverside cofferdam construction

		R13		C1		Safety vs. Heavy Equipment (C1)		Due to use of heavy equipment for civil works and road construction (and in constraint space in some areas), incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk should be part of the HSE plan. R-98 & R-99 similar risks for C3 & C-4. This risk is managed by HSSE team. Impact on schedule is important for schedule risk analysis		T		HSS		Scott O'Brien (NE)		Risk Event (Schedule)		Minor								Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C1

		R14		C1		Safety vs. Construction Hazards (C1)		As various hazards are expected during construction (using scaffolds, elevated platforms, explosives, working close to moving water, severe weather, etc.), incidents may occur leading to injuries/ fatalities, work stoppage for investigations and reputational impact		Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk should be part of the HSE plan. Similar risks R-100 & R-101 for C3 & C4. This risk is managed by HSSE team. Impact on schedule is important for schedule risk analysis 		T		HSS		Scott O'Brien (NE)		Risk Event (Schedule)		Minor								Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C1

		R15		C1		Safety vs. Traffic Incidents (C1)		Due to requirements of cohabitation of personal and heavy equipment, traffic incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk should be part of the HSE plan. This risk is managed by HSSE team. Impact on schedule is important for schedule risk analysis 		T		HSS		Scott O'Brien (NE)		Risk Event (Schedule)		Minor								Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C1

		R18		C1		Clearing Windows		As the reservoir clearing is not possible during ice forming (early winter) and ice breaking (late spring) any delay in preceding activities may lead to missing of the clearing windows resulting in overall project delay		Risk ID'ed at Risk Workshop of 20-Sep-2011  9 mos a year is budgeted for clearing. This risk is related to weather (R-1 related to weather in road and power construction). Another risk impacting the clearing windows are related to bird's nesting (R-21).		T		Construction		Wallace Piercey (SLI)		Conditional Branching		Moderate								Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		CONSTRUCTION WINDOW: clearing package

		R19		C1		Fish Habitat (C1)		As requirements by DFO on fish habitat replacement are very likely and are not fully factored in to the base estimate, the requirement to replace the habitat may be significant by DFO leading to extra costs and schedule delays		Risk ID'ed at Risk Workshop of 20-Sep-2011  R-175 covers this at LCP level. Similar risk R-104 for C4, no such risk for C3. Fish habitat permit remains one  of the main hurdles LCP should overcome after the EA release.		T		Environmental		Steve Pelerin(NE)		Risk Event (Schedule)		Moderate				Minor				Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		???

		R20		C1		Terrestrial Habitat (C1) (Loss of Wetlands)		As requirements by Environment Canada (EC) on terrestrial habitat replacement is unclear (evolving) and are not factored in to the base estimate yet, the requirement to replace the terrestrial habitat may be eventually put forward by EC leading to extra costs and schedule delays		Risk ID'ed at Risk Workshop of 20-Sep-2011 R-175 covers this at LCP level. Similar risk R-105 for C4, no such risk for C3. This could be quite costy to comply in case the risk occurs		T		Environmental		Steve Pellerin(NE)		Risk Event (Schedule)		Moderate				Major				Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		clearing package

		R22		C1		Safety vs. Schedule Acceleration (C1)		Due to high profile of the LCP and pressure to complete the project on time, a requirement to accelerate/ 'crash' the construction schedule may be put forward in case of major delays that leads to lower safety standards and injuries/ fatalities, correspondingly		Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk should be part of the HSE plan, managed by HSE team		T		HSS		Scott O'Brien (NE)		Risk Event (Schedule)		Minor								Possible				High				Minor		7 -- 30		Possible		1% - 50%		6		each construction package C1

		R23		C1		Employment Expectations		As local people and truck owners/ drivers from neighbouring provinces have employment expectations associated with LCP, the construction site might get blocked at the beginning of construction which leads to construction delays, security issues and reputational impact		Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk should be part of the HSE plan in terms of security		T		External		Gervais Savard (SLI)		Risk Event (Schedule)		Insignigicant								Possible				Medium				Insignigicant		< 7		Possible		1% - 50%		3		early works

		R24		C1		Contractor's Coordination/ Powerhouse		As construction of powerhouse is to be carried out by several contractors, lack of coordination and clear contractual responsibilities especially in case of unforeseen conditions may become a source of extra claims leading to schedule delays and capital overspending		Risk ID'ed at Risk Workshop of 20-Sep-2011 This is highly manageable risk if proper coordination/ scheduling/ interface management procedures are implemented		T		Commercial		Gervais Savard (SLI)		Risk Event (Schedule)		Moderate				Moderate				Likely				Medium				Moderate		30 - 90		Possible		1% - 50%		9		powerhouse packages

		R26		C1		Spillway Construction Window		As A) construction of the spillway is to be fulfilled during an "ice-free" window, B) there is no float in schedule with predecessor activities (EA release, camp, road, etc.), any delay in previous activities may trigger missing of the window which results in schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011  Should be considered along with R-31, R-63, R-92, R-95. Even if the schedule is OK, there is still technical risk to be unable to finish this work on time (inside of the window)		T		Construction		Scott O'Brien (NE)		Conditional Branching		Major				Major				Likely				High				Major		90 - 360		Possible		1% - 50%		12		CONSTRUCTION WINDOW: spillway construction

		R28		C1		Riverside Cofferdam Catastrophic Flooding		As certain flooding reliability design factors are used for cofferdam design (one in 20 years events), a flooding might happen that exceed the reliability design factors used leading to catastrophic failure of the cofferdam, injuries/ fatalities, loss of equipment and reputational damage		Risk ID'ed at Risk Workshop of 21-Sep-2011 THIS MAY BE CONSIDERED CORPORATE RISK. According to the schedule (May 2012) constrruction in spring - level of severity should be reduced (9-May-2012) . This risk should be considered along with risks 12, 38. This risk shows possibility of overflooding when construction (20m height) is finished on time (mid-January 2013). Probability is less than 5% (1 in 20 years) that level of water approaches 20m. So in case the cofferdam reaches 20m probability of overtopping is unlikely or slightly possible (1 - 5%). Investors may be. interested to evaluate the 1:50. If occurs schedule delay 1 - 2 years and total re-definition (If not cancelation) of the project.		T		Technical		Scott O'Brien (NE)		Corporate Risk		Extreme				Extreme				Unlikely				Medium				Extreme		> 360		Rare		<0.1%		5		EXCLUDED: no mapping

		R29		C1		Wild Fires (C1)		Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment, camp, smoking, etc.), forest fires might be started leading to the C1 camp & site evacuation, injuries/ fatalities or loss of equipment		Risk ID'ed at Risk Workshop of 21-Sep-2011 Safety aspect should be managed by HSE team (not assessed here), but impact on cost and schedule represent the project risk; similar risks R-111 & R-112 for C3 & C4		T		HSS		Scott O'Brien (NE)		Risk Event (Schedule)		Moderate				Moderate				Possible				High				Moderate		30 - 90		Unlikely		0.1% - 1%		6		each construction package C1

		R30		C1		Loss of Power Supply		As a switch from temporary 25 kV transmission line to permanent 315 kV line is planned before reservoir flooding, temporary loss of power supply to the site/ camp may occur during the switch that is not covered by emergency generators leading to interruption of construction and camp operations		Risk ID'ed at Risk Workshop of 21-Sep-2011 Fred Wilcox is developing business case on this and ways to address the risk		T		Construction		Wallace Piercey (SLI)		Risk Event (Schedule)		Moderate				Moderate				Unlikely				Low				Minor		7 -- 30		Unlikely		0.1% - 1%		4		?? To specify the moment

		R31		C1		T&G Late Design Changes		Some reasons for design changes during the T&G equipment manufacturing may be put forward by the customers leading to extra costs and schedule delays to accommodate the changes in design and civil works		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is CH0030 package risk, kept in the LCP risk register having medium impact after addressing		T		Commercial		Luc Turcotte (SLI)		Risk Event (Schedule)		Moderate				Moderate				Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		T&G package

		R33		C1		Manufacturing Labour Availability (C1)		Due to heated market conditions in the supplier's industries, shortage of qualified workforce and longer supply timelines would take place leading to extra C1 costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is major supply package risk (any supply package) that covers labour availability in manufacturing. Presumably, in case of lump sum contracts cost impact would be very low, but schedule delay could be substantial. This is a summary risk for relevant packages of C1; similar risks R-115 & R-116 for C3 & C4		T		Commercial		Pat Hussey (NE)		Risk Event (Schedule)		Major				Minor				Possible				Medium				Major		90 - 360		Possible		1% - 50%		12		each supply package C1

		R36		C1		Construction Permits (C1)		As several dozens of C1 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost 		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-176 covers this at LCP level.  this risk is different from EA permitting (risk 7). If several permits are late or missed, cumulative impact may be major to extreme for cost and schedule. When mapping this risk may be attached to several major construction activities with possible impact and moderate probability. Marion Organ (NE) is to support managing this risk		T		Regulatory		Scott O'Brien (NE)		Risk Event (Schedule)		Extreme				Moderate				Likely				High				Extreme		> 360		Possible		1% - 50%		15		each construction package C1

		R37		C1		Logistics (C1)		Due to less than optimal logistics plan, some transportation aspects (weather/ season's delivery window, size of equipment, road conditions, availability of lifting equipment in ports, etc.) might impede timely delivery of C1 equipment & materials to the sites that leads to schedule delays and extra costs		Risk ID'ed at Risk Workshop of 21-Sep-2011 For C1 it is mostly about T&G delivery. this supply package risks is general for all components. However, impact on schedule for different components is different. Evaluation of the impacts would be required during the mapping of this risk to schedule activities. Different causes may be considered in detail during PEP-PER study. Presumably, in case of lump sum contracts cost impact would be very low due to LD, but schedule delay could be substantial		T		Commercial		Scott O'Brien (NE)		Risk Event (Schedule)		Major				Moderate				Likely				High				Major		90 - 360		Possible		1% - 50%		12		each supply package C1 except T&G (R-51)

		R38		C1		Riverside Cofferdam Height vs. Late Start & Construction Delays		Due to delays with predecessor's activities and various difficulties and delays with construction of the cofferdam (selected concrete option), there might be not enough time to construct high enough cofferdam on time (mid-January 2013) leading to a) overtopping the cofferdam, b) flooding the excavation area, c) loss of cofferdam and giving rise to safety and environmental impacts		Risk ID'ed at Risk Workshop of 21-Sep-2011  This risk is about delays in predecessor's activities (EA release, road and power construction, etc.) and any delays during construction (this might include stoppage of works due to safety incidents, severe weather, strikes, etc.). Should be considered along with risk 12 (construction option vs. schedule). Good news is that 75% of the river is regulated by the Upper Churchill. This allows regulation of the water level. However, if the risk occur, this may lead to one or two year delay, fatalities, extra costs and huge reputational impact.		T		Construction		Scott O'Brien (NE)		Conditional Branching		Extreme				Extreme				Possible				High				Extreme		> 360		Unlikely		0.1% - 1%		10		CONSTRUCTION WINDOW: cofferdam construction

		R40		C1		River Closure Failure		a) As river closure and construction of the upstream cofferdam is planned for summer (when normally level of water is lowest); b) the main dam fill-in material compaction (clay in water) is possible only before freezing temperatures, unusually high level of water could occur that prevents river closure by the upstream cofferdam on time and leads to a) missed window (before October) to finish the cofferdam at level 20m; b) lower height of the cofferdam by spring flooding, its overflooding and loss 		1. Design factors for the river closure are based on water level that is twice of normal in summer. Hence, probability of this risk is low/ unlikely.2.  If occurs (missed window), this risk might mean loss of the cofferdam and up to one year delay with completion of the main dam. Probability of loss of cofferdam depends on two factors; height of the cofferdam by spring and level of water flooding. Level 16m-17m means about 5% probability of overflooding and loss.Overall risk of two events simultaniously (proportional to products of two probabilities) is low		T		Construction		Scott O'Brien (NE)		Conditional Branching		Extreme				Major				Unlikely				Medium		CORPORATE RISK if occurs		Extreme		> 360		Rare		<0.1%		5		CONSTRUCTION WINDOW: U/S cofferdam

		R41		C1		Spillway Operation Failure in Construction		Due to spillway gates obstruction by debris and failure of gates to operatate, the spillway operation might be limited, leading to overtopping, site flooding and loss of the cofferdam as well as to environmental and safety consequences		Risk ID'ed at Risk Workshop of 21-Sep-2011 Supposedly, this risk may happen in Operations, however, it is kept here as CapEx risk during construction and start-up.		T		Construction		Scott O'Brien (NE)		Corporate Risk		Extreme				Extreme				Unlikely				Medium				Extreme		> 360		Rare		<0.1%		5		no mapping

		R43		C1		Construction Labour Availability (C1)		Due to features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.) the lack of  quantity of construction manpower may lead to C1 schedule delay and extra labour costs to attract as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-172 covers this at LCP level. this risk doesn't take into account labour productivity (see R-127, R-128, R-129). The impact is different for different works. Especially is impacted concrete works of C1. Similar risks R-123, R-124 for C3 & C4. Both  productivity risks and R-43, R-123, R-124  may be a subject of PEP-PER review		T		Construction		Scott O'Brien (NE)		Risk Event (Schedule)		Extreme				Extreme				Almost Certain				High				Extreme		> 360		Likely		50% - 90%		20		each construction package C1

		R44		C1		Contractors' Availability (C1)		As several mega projects are planned in North America, it might become difficult to timely attract skilled/ qualified on-site contractors that leads to premium costs to attract, inflated C1 construction costs, lower productivity, less attractive contract terms for LCP, safety risks, etc.		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-177 covers this at the LCP level. this is general construction package risk for all components. Impacts are different for different components. They should be evaluated when mapping risks. This may become an opportunity if properly managed. Similar risks R-125 & R-126 for C3 & C4		T		Commercial		Scott O'Brien (NE)		Risk Event (Schedule)		Major				Major				Almost Certain				High				Major		90 - 360		Likely		50% - 90%		15		each construction package C1

		R45		C1		Reservoir Induced Seismic Activity		As sometimes flooding of a reservoir triggers seismic activity, the induced seismic activity during flooding may cause damage to dam structures, leading to extra cost to repair the damage or even catastrophic disruption of a dam		Risk ID'ed at Risk Workshop of 21-Sep-2011 Seismic activity in the dam area is a bit higher than initially expected, however design is  done for higher levels of the activity - this is mitigation in place. Assessment of the risk is done for catastrophic disruption.		T		Technical		Michael Maeyens (SLI)		Corporate Risk		Extreme				Extreme				Rare				Low				Extreme		> 360		Rare		<0.1%		5		no mapping

		R49		C1		T&G Quality Issues		Potential quality control issue in manufacturing of turbines and generators may lead to cost, schedule delay or in use operability or reliability issues		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is CH0030 package risk that has medium level. According to Shipshaw lessons learned failure to pass the quality tests for blades led to several months of delay. Expected is delay up to one year. As this is lump sum contract - cost impact is minimal (maybe defined by LD cap), impact on schedule is all ours		T		Commercial		Luc Turcotte (SLI)		Risk Event (Schedule)		Major				Moderate				Possible				Medium				Major		90 - 360		Possible		1% - 50%		12		T&G supply package

		R51		C1		Major Equipment Delivery (C1): Planning		As a result of poor scheduling, schedule risks and interface management, major contract delivery milestones might not be met leading to overall C1 schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-130 & R-131 for C3 & C4		T		Commercial		Scott O'Brien (NE)		Risk Event (Schedule)		Major								Likely				High				Major		90 - 360		Possible		1% - 50%		12		T&G supply package only (other C1 packages: R-37)

		R56		C1		Powerhouse Flooding		Due to failure to identify the risks, inadequate procedures or not following procedures (including human errors and pump stoppage) powerhouse flooding may occur leading to loss of lives and equipment		Risk ID'ed at Risk Workshop of 21-Sep-2011		T		Technical		Luc Turcotte (SLI)		Corporate Risk		Extreme				Extreme				Unlikely				Medium				Extreme		> 360		Rare		<0.1%		5		no mapping

		R57		C1		Commissioning Failures (C1)		As "stress'' testing of C1 equipment is part of commissioning, failure of some major equipment may occur during commissioning resulting in schedule delays, increased cost and HSE issues		Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R-132 & R-133 for C3 & C4		T		Commissioning & Start-up		Scott O'Brien (NE)		Risk Event (Schedule)		Major				Major				Possible				High				Moderate		30 - 90		Unlikely		0.1% - 1%		6		commissioning C1

		R58		C1		Construction Debris vs. Commissioning		Due to presence of construction debris after the end of construction, these may cause problems during commissioning, leading to extra costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is one of the risks that may lead to commissioning failure specific to C1 only. Also impact could be in Operations		T		Commissioning & Start-up		Gervais Savard (SLI)		Risk Event (Schedule)		Moderate				Moderate				Possible				Medium				Moderate		30 - 90		Unlikely		0.1% - 1%		6		commissioning C1

		R59		C1		Contractor's Errors/ Omissions (C1)		Due to lack of control over contractor's construction activities or poor interface management, contractor(s) might make errors/ omissions (including false works) leading to C1 re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is general risk for all components, this may include contractors false work. In case of lump sum contract the cost impact presumed to be low. But schedule delay is still an issue		T		Completeness		Scott O'Brien (NE)		Risk Event (Schedule)		Major				Major				Possible				High				Major		90 - 360		Unlikely		0.1% - 1%		8		each construction package C1

		R60		C1		Design & Manufacturing Errors/ Omissions (C1)		Due to lack of control over supplier's design activities, poor interface management or lack of technological readiness to produce, supplier(s) might produce design with errors/ omissions so that the final products do not meet spec/ quality requirements and give rise to a need to re-design/ re-work, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R-136 & R-137 for C3 & C4		T		Completeness		Luc Turcotte (SLI)		Risk Event (Schedule)		Major				Moderate				Possible				Medium				Major		90 - 360		Unlikely		0.1% - 1%		8		each supply package C1

		R63		C1		Extra Cofferdam Work		As design of coffer dam foundation is done before the detail geotech study is done and a worst case scenario approach is used, additional works may be required in construction leading to extra time and schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 As a worst case scenario is used, cost should not be increased, only schedule (1 - 3 mos) to adopt the changes. However, this delay may trigger a construction window delay (conditional branching), which could be much worse. A detail review of schedule is required. Cost reduction may be considered as an opportunity		T		Technical		Michael Maeyens (SLI)		Risk Event (Schedule)		Major								Possible				Medium				Major		90 - 360		Possible		1% - 50%		12		cofferdam construction

		R64		C1		Interfaces (C1)		As multiple complex hard & soft C1interfaces require inputs from project components and disciplines, efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-178 covers this at LCP level. Similar risks R-162 & R-163 for components C3 & C4. 		T		Interface		Scott O'Brien (NE)		Risk Event (Schedule)		Major				Major				Almost Certain				High				Major		90 - 360		Possible		1% - 50%		12		each engineering package C1

		R65		C1		Availability of Construction Management Personnel (C1)		Due to features of the labour market in NL and lack of qualified C1 construction management personnel, difficulties with attracting and retaining of right engineering and management personnel by SLI may occur leading to negative impact on design and construction, lower productivity and higher labour costs		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-172 covers this at the LCP level. this risk is a part of broader picture on labour availability and productivity, should be part of PEP-PER review. Similar risks R-164 & R-165 for C3 & C4. Second part of the risk related to contractor's management personnel is covered by R-43		T		Construction		Normand Bechard (SLI)		Risk Event (Schedule)		Major				Moderate				Likely				High				Major		90 - 360		Likely		50% - 90%		16		each construction package C1

		R74		C1		Design Change (C1)		As final design is nearly frozen, some design elements could be transferred to/ from C1 in future even after project sanctioning, leading to re-design, re-definition of packages, late ordering of materials & services/ cancellations, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 Initially this risk came from discussion on scope ownership to cut lines in Soldier Pond station. This risk doesn't cover EA driven scope changes (R-3) 		T		Organisational/ Enterprise		Scott O'Brien (NE)		Risk Event (Schedule)		Moderate				Moderate				Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		each engineering package C1

		R127		C1		Construction Labor Productivity (C1)		Due to features of the labour market in NL, issues with availability of skilled workers and labour agreement with Unions the, available construction manpower may have lower productivity than assumed in C1 base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-173 covers this at the LCP level. this risk should be considered along with  R-43, R-123, R-124 (availability/ quantity). Both R-127 and R-43, R-123, R-124 may be subject of PEP-PER review		T		Construction		Scott O'Brien (NE)		Ranges (Schedule)		Extreme				Extreme				Almost Certain				High				Extreme		> 360		Likely		50% - 90%		20		to take into account in all construction packages C1

		R147		C1		Supplier Availability (C1)		As there is limited number of qualified C1 suppliers in a situation of a heated market it could be difficult to engage at least one of qualified suppliers on LCP terms without increase of contract price that gives rise to inflated project costs and schedule delays		Risk ID'ed at Risk Workshop of 9-Nov-2011 Similar risks R-68 for C4 and R-148 for C1		T		Commercial		Scott O'Brien (NE)		Risk Event (Schedule)		Major				Major				Possible				Medium				Major		90 - 360		Possible		1% - 50%		12		each supply package C1

		R153		C1		Conservative Design (C1)		As conservative design approach ("worst case" scenarios) is used at C1 early design phases for all three components  due to lack of design input data and multiple inputs (interfaces), it could be possible to optimise the design in the course of engineering development leading to cost reductions, accelerated schedules and better constructability		Risk ID'ed at Risk Workshop of 9-Nov-2011 This is a general opportunity for all three components. Before addressing and focused activities this opportunity is assessed as prob=3, cost=3, schedule=3 as some optimisation will be done anyway. Focused activity should increase the probability/ impacts. Similar ops R-154 & R-155 for C3 & C4		O		Technical		Greg Snyder (SLI)		Risk Event (Schedule)		Moderate				Moderate				Possible				OPPORTUNITY		opportunity		Moderate		30 - 90		Likely		50% - 90%		12		each construction package C1

		R174		C1		T&G Package Bid Closing & Negotiations		As A) T&G bid closing is delayed for 1.5 mos (9-Dec-2011 => 27-Jan-2012); B) Bid closing is followed by negotiations; C) negotiations are followed by the T&G contract award (still the same date as planned before the bid closing delay) D) T&G award is followed by the civil works (bulk excavation & concrete) with a 1 month float, negotiations could not absorb the bid closing delay or might take more time than planned in master schedule, giving rise to delay of civil works and “domino effect” of delays down the line in the LCP master schedule 		Risk ID'ed on 1-Dec-2011 Could be considered along with risk R-31 (T&G Late Design Changes). The cause of this risk belongs to package CH0030		T		Commercial		Scott O'Brien (NE)		Risk Event (Schedule)		Major				Moderate				Likely				High				Moderate		30 - 90		Possible		1% - 50%		9		T&G supply package (procurement)

		R183		C1		Rollway Construction vs. Impoundment		As a) for stability purposes it is necessary to partially construct two rollways following the spring flood of 2016 up to elevation 10m before full impoundment to elevation 39.0m; b) The rollways will start at elevation 5m and will go up to elevation 15.7m when fully complete; c) It is anticipated that it will take approximately 45 days to partially construct the rollways to elevation 10m, delays in construction of the rollways could impact on the impoundment schedule leading to overall C1 construction delay 		Risk ID'ed on 23-Jan-2011 discussion on January 23rd, 2012. Discussion on 23-Jan-12: baseline should be finalised first. Luc to come up proposal to Nalcor w/o 30-Jan-12 to set up assumptions and constraints in order to narrow options down.		T		Construction		Scott O'Brien (NE)		Conditional Branching		Extreme				Moderate				Possible				High				Moderate		30 - 90		Possible		1% - 50%		9		impoundment 2

		R185		C1		Main Camp Capacity		As a) current baseline is to build a main C1 camp for 1,500 people; b) comparison with other similar projects (comparable volume of concrete works, etc.) pointed to higher number of required workers due to safety requirements, lower productivity, rotation, etc., planned camp capacity could not satisfy project requirements at peak of works leading to schedule delay		Risk ID'ed at C1 constructability review session on 24-Feb-2012		T		Construction		Scott O'Brien (NE)		Risk Event (Schedule)		Extreme				Moderate				Possible				High				Moderate		30 - 90		Unlikely		0.1% - 1%		6		concrete works C1

		R188		C1		Impoundment in Winter: Head Pond (12.5 - 25M)		Due to a need to carry out head pond impoundment in winter, increasing of water level from natural 12.5m to 25m could mobilise high amount of ice and T&D, leading to flushing of high volume of ice and T&D downstream (environmental impact) and damage of spillway equipment (extra cost and time to repair).		Thei risk identified on April 4th, 2012 during preparation to head pond variant study.  The risk was amended on April 23rd by request of Daniel Damov to have broader view of risk exposure. (Ice is not a differentiator for head pond study)		T		Technical		Scott O'Brien (NE)		Conditional Branching		Major				Major				Possible				High				Moderate		30 - 90		Unlikely		0.1% - 1%		6		impoundment 1

		R189		C1		Impoundment in Winter (25 - 39m)		In case of powerhouse late completion and, hence, due to the need to carry out impoundment in winter to prevent possible revenue loss, increasing of water level from 25m to 39m could mobilise high amount of ice and T&D, leading to flushing of high volume of ice and T&D downstream (environmental impact) and damage of spillway equipment (extra cost and time to repair, delay of commissioning). 		This risk was identified by Daniel damov at the head pond variant strudy session on April 20th, 2012.		T		Technical		Scott O'Brien (NE)		Conditional Branching		Major				Major				Possible				High				Moderate		30 - 90		Unlikely		0.1% - 1%		6		impoundment 2

		R21		C1 		Bird Nesting (C1)		As the C1 construction site is located in the forest area used by birds for nesting, the nesting season (May - August) may preclude summer clearing activities as recommended by the EA panel leading to project delay		Risk ID'ed at Risk Workshop of 20-Sep-2011 R-175 covers this at LCP level. Similar risk R-106 for C4, no such risk for C3		T		Environmental		Steve Pellerin (NE)		Risk Event (Schedule)		Moderate								Possible				Medium		could be conditional branching		Moderate		30 - 90		Possible		1% - 50%		9		clearing package

		R25		C1 		Post-Award Drawings (C1)		As T&G tender drawings are not supposed to be the C1 construction drawings, late changes after the contract's award may occur leading to extra costs and schedule delays to start civil works		Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R-109 & R-110 for C3 & C4. This risk is critical for timely start of powerhouse civil engineering works. It should be considered along with risk of delay of contract negotiations		T		Commercial		Luc Turcotte (SLI)		Risk Event (Schedule)		Major				Moderate				Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		civil works C1

		R61		C1 		Supplier's QA/QC (C1)		Due to poor definition of required product quality, failure by supplier to implement effective QA/QC system and lack of control over sub-vendor quality system, final C1 product(s) could not pass the quality tests, leading to re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is a general risks for all components, especially important for T&G package CH0030 (Shipshaw lessons learned). Despite lump sum contracts and LD, schedule risks are still there and require monitoring		T		Commercial		Scott O'Brien (NE)		Risk Event (Schedule)		Extreme				Minor				Likely				High				Major		90 - 360		Possible		1% - 50%		12		each supply package C1

		R83		C1 		Site Safety Coordination (C1)		Due to involvement of multiple organizations at the C1 construction sites, safety codes and operators (including union) mistakes may occur leading to injury and potential fatalities		Risk ID'ed at Risk Workshop of 21-Sep-2011 Should be subject of HSE plan. Similar risks R-170 & R-171 for C3 & C4		T		HSS		Scott O'Brien (NE)		Risk Event (Schedule)		Minor								Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C1

		R67		C3		Electrode vs. EA Release Special Condition		Due to possible misunderstanding by general public and regulators of environmental impact of using electrodes instead of metallic return and opposition to the electrode use, a special condition may be attached to EA release to use the metallic return leading to cost implications and critical delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-3 covers this at the LCP level. This is leading to substantial extra costs. (If opposition leads to schedule delay - this is  risk R-70.) Although this could be Nalcor risk, Satish Sud should be involved in the risk resolution		T		Regulatory		Darren Debourke (NE)		Corporate Risk		Extreme								Possible				High				Extreme		> 360		Possible		1% - 50%		15		Another risk R-70 is about "normal" delay during hearings

		R70		C3		Electrode Return vs. Delay		Due to possible misunderstanding by general public and regulators of environmental impact of using electrodes instead of metallic return and opposition to the electrode use, the electrode use may be challenged during permitting process leading to schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-3 covers this at the LCP level. this is just a regular schedule risk. If recommended is metallic return - this is corporate risk R-67 leading to much lower attractiveness of the LCP		T		Regulatory		Darren Debourke (NE)		Risk Event (Schedule)		Major				Moderate				Likely				High				Major		90 - 360		Likely		50% - 90%		16		Another risk R-67 is corporate risk if metal return is required

		R71		C3		CFLco - Nalcor Interface		Possibility of interface with CFLco (Hydro Quebec) not being managed well, could lead to non timely decision making		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-178 covers this at the LCP level. this risk should be considered along with  risk R-64 (internal interfaces). Although Nalcor is supposed to lead this, Satish Sud should be part of risk resolution team		T		External		Darren DeBourke (NE)		Risk Event (Schedule)		Moderate				Moderate				Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		CF switchyard construction package

		R75		C3		Outage Planning		Due to features of the communication process and decision making, timely scheduling of outages during commissioning to switch power on may become challenging leading to schedule delay and late completion date as well as safety impact		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk is allocated to C3 although C1 & C4 could be exposed too. This is a role of Completions manager (To be hired), meantime Fred Wilcox is assigned		T		Commissioning & Start-up		Darren Debourke (NE)		Risk Event (Schedule)		Minor				Minor				Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each commissioning package C3

		R76		C3		Maritime Link Assumptions		Changes in reliability assumptions made for maritime link could change scope and may cause schedule delay and increase cost 		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk is allocated to C3 although C4 could be exposed too		T		Interface		Darren DeBourke (Nalcor)		Risk Event (Schedule)		Major				Major				Possible				Medium		relevant?		Major		90 -- 360		Possible		1% - 50%		12		to discuss if risk is relevant any more

		R78		C3		System Integration and Commissioning		Due to need to coordinate commissioning at multiple sites between CFLco, NL Hydro and SNC, lack of experienced personnel may take place leading to schedule and cost impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is part of Labour Availability family of risks. Should be part of PEP-PER review. This risk assigned to C3 although C1 & C4 could be impacted		T		Commissioning & Start-up		Darren Debourke (NE)		Risk Event (Schedule)		Minor				Minor				Almost Certain				Medium				Minor		7 -- 30		Likely		50% - 90%		8		each commissioning package C3

		R79		C3		Transformer Testing 		Due to possibility of transformer test failure at site, the failure could occur requiring transportation of the transformer back to workshop and causing schedule delay and increased cost		Risk ID'ed at Risk Workshop of 22-Sep-2011 This risk is part of commissioning family of risks. In case of a lump sum contract no much cost impact is expected, but schedule delay to fix the transformer might be major as may require bringing it back to the factory for overhaul		T		Commissioning & Start-up		Satish Sud (SLI)		Risk Event (Schedule)		Major				Minor				Possible				Medium				Major		90 - 360		Unlikely		0.1% - 1%		8		transformer installation package

		R82		C3		Site Safety Coordination (C1)		Due to construction period of equipment in non-energized environment, risk exist when commissioning equipment		Risk ID'ed at Risk Workshop of 22-Sep-2011 Should be subject of HSE plan. This risk assigned to C3, although C1 & C4 could be impacted		T		HSS		Darren Debourke (NE)		Risk Event (Schedule)		Minor								Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each commissioning package C3

		R98		C3		Safety vs. Heavy Equipment (C3)		Due to use of heavy equipment by C3 for civil works incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 This risk should be part of the HSE plan. R-13, R-99 are similar risks for C1 & C4		T		HSS		Darren Debourke (NE)		Risk Event (Schedule)		Minor								Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C3

		R100		C3		Safety vs. Construction Hazards (C3)		As various hazards are expected during construction (using scaffolds, elevated platforms, explosives, severe weather, etc.), incidents may occur leading to injuries/ fatalities, work stoppage for investigations and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-14 & R101 for C1 & C4 		T		HSS		Darren Debourke (NE)		Risk Event (Schedule)		Minor								Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C3

		R102		C3		Safety vs. Traffic Incidents (C3)		Due to requirements of cohabitation of personal and heavy equipment, traffic incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-15 & R-103 for C1 & C4		T		HSS		Darren Debourke (NE)		Risk Event (Schedule)		Minor								Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C3

		R107		C3		Safety vs. Schedule Acceleration (C3)		Due to high profile of the LCP and pressure to complete the project on time, a requirement to accelerate/ 'crash' the construction schedule may be put forward in case of major delays that leads to lower safety standards and injuries/ fatalities, correspondingly		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risk R-22 & R-108 for C1 & C4. This risk requires taking intoaccount safety angle when required attempts to accelerate the project schedule are undertaken		T		HSS		Darren Debourke (NE)		Risk Event (Schedule)		Minor								Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C3

		R109		C3		Post-Award Drawings (C3)		As tender drawings are not supposed to be the C3 construction drawings, late changes after the contract's award may occur leading to extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-25 & R-110 for C1 & C4. Satish Sud is to support managing this risk		T		Commercial		Fred Wilcox		Risk Event (Schedule)		Moderate				Moderate				Possible				Medium				Moderate		30 - 90		Unlikely		0.1% - 1%		6		each construction package C3

		R111		C3		Wild Fires (C3)		Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment, camp, smoking, etc.), forest fires might be started leading to the C3 camp & site evacuation, injuries/ fatalities or loss of equipment		Risk ID'ed at Risk Workshop of 22-Sep-2011 		T		HSS		Darren Debourke (NE)		Risk Event (Schedule)		Moderate				Moderate				Possible				High				Moderate		30 - 90		Unlikely		0.1% - 1%		6		each construction package C3

		R115		C3		Manufacturing Capacity & Availability (C3)		Due to heated market conditions in the supplier's industries, shortage of qualified workforce and longer supply timelines would take place leading to extra C3 costs and schedule delays		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is major C3 supply package risk (any supply package) that covers labour availability in manufacturing. Presumably, in case of lump sum contracts cost impact would be very low, but schedule delay could be substantial. This is a summary risk for relevant packages of C3; similar risks R-33 & R-115 for C1 & C4 (Daniel became an owner by suggestion of Fabien/ 17-Feb-2012)		T		Commercial		Tousignant, Daniel (SLI)		Risk Event (Schedule)		Major				Moderate				Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		each supply package C3

		R117		C3		Adverse Winter Weather (C3)		As several C3 construction activities are planned for winter, abnormal winter weather (low temperatures, snow storms, snow falls, etc.) may occur during the construction leading to lower productivity, construction delay and safety risks		Risk ID'ed at Risk Workshop of 22-Sep-2011 Impact on C3 is minimal. Mapping may be done to all winter construction activities but with individual impact (Real is PST - the risk will be re-assigned to a permanent construction mamager when he is hired)		T		Construction		Real Mailhot (SLI)		Risk Event (Schedule)		Minor				Minor				Unlikely				Medium				Minor		7 -- 30		Rare		<0.1%		2		each construction package C3 with winter exposure

		R119		C3		Construction Permits (C3)		As several dozens of C3 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-176 covers this at the LCP level. this risk is different from EA/ EIS permitting (risk 7). If several permits are late or missed, cumulative impact may be major to extreme for cost and schedule. When mapping this risk may be attached to several major construction activities with possible impact and moderate probability. Similar risk R-36 & R-120 for C1 & C4		T		Regulatory		Darren Debourke (NE)		Risk Event (Schedule)		Extreme				Major				Likely				High				Moderate		30 - 90		Possible		1% - 50%		9		each construction package C3

		R123		C3		Construction Labour Availability (C3)		Due to features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.) the lack of  quantity of construction manpower may lead to C3 schedule delay and extra labour costs to attract as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-172 covers this at the LCP level. this risk doesn't take into account labour productivity (see R-127, R-128, R-129). The impact is different for different works. Both labour productivity risks and R-43 may be a subject of PEP-PER review		T		Commercial		Darren Debourke (NE)		Risk Event (Schedule)		Extreme				Extreme				Almost Certain				High				Extreme		> 360		Likely		50% - 90%		20		each construction package C3

		R125		C3		Contractors' Availability (C3)		As several mega projects are planned in North America, it might become difficult to timely attract skilled/ qualified on-site contractors that leads to premium costs to attract, inflated C3 construction costs, lower productivity, less attractive contract terms for LCP, safety impact, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-177 covers this risk at LCP level. this is general construction package risk for all components. Impacts are different for different components. They should be evaluated when mapping risks. This may become an opportunity if properly managed. Similar risk R-44 & R-126 of C1 & C4		T		Commercial		Darren Debourke (NE)		Risk Event (Schedule)		Major				Major				Almost Certain				High				Major		90 - 360		Likely		50% - 90%		16		each construction package C3

		R128		C3		Construction Labor Productivity (C3)		Due to features of the labour market in NL, issues with availability of skilled workers and labour agreement with Unions, the available construction manpower may have lower productivity than assumed in C3 base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-173 covers this at the LCP level. this risk should be considered along with  R-43, R-123, R-124 (availability/ quantity). Both R-127 and R-43, R-123, R-124 may be subject of PEP-PER review		T		Construction		Darren Debourke (NE)		Ranges (Schedule)		Extreme				Extreme				Almost Certain				High				Major		90 - 360		Likely		50% - 90%		16		to take into account in all construction packages C3

		R130		C3		Major Equipment Delivery (C3) Planning		As a result of poor scheduling, logistics planning, schedule risks and interface management, major contract delivery milestones might not be met, leading to overall C3 schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-51 & R-131. Depending on package corresponding Area manager will be the owner: Fred Wilcox, S. Connacher, W. Diaz (info from Luc Chausse)		T		Commercial		Darren Debourke (NE)		Risk Event (Schedule)		Major								Likely				High				Major		90 - 360		Possible		1% - 50%		12		each supply package C3

		R132		C3		Commissioning Failures (C3)		As "stress'' testing of C3 equipment is part of commissioning, failure of some major equipment may occur during commissioning resulting in schedule delays, increased cost and HSE issues		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-57 & R-132 for C1 & C4. This is a role of Completion Manager. Until this position filled, Fred Wilcox is assigned		T		Commissioning & Start-up		Darren Debourke (NE)		Risk Event (Schedule)		Major				Major				Possible				High				Major		90 - 360		Unlikely		0.1% - 1%		8		commissioning C3

		R134		C3		Contractor's Errors/ Omissions (C3)		Due to lack of control over contractor's construction activities or poor interface management, contractor(s) might make errors/ omissions (including false works) leading to C3 re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any contract package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-59 & R-135 for C1 & C4		T		Completeness		Real Mailhot (SLI)		Risk Event (Schedule)		Major				Minor				Possible				Medium				Major		90 - 360		Possible		1% - 50%		12		each construction package C3

		R136		C3		Design & Manufacturing Errors/ Omissions (C3)		Due to lack of control over supplier's design activities, poor interface management or lack of technological readiness to produce, supplier(s) might produce design with errors/ omissions so that the final products do not meet C3 spec/ quality requirements and give rise to a need to re-design/ re-work, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-60 & R-137 for C1 & C4. Depending on package corresponding Area manager will be the owner: Fred Wilcox, S. Connacher, W. Diaz (info from Luc Chausse) 		T		Completeness		Fred Wilcox (SLI)		Risk Event (Schedule)		Major				Minor				Possible				Medium				Major		90 - 360		Unlikely		0.1% - 1%		8		each supply package C3

		R150		C3		Geotech vs. Claims (C3)		As detail geotech study data are not available during C3 design phase and if contractual obligations are not clearly stated, unforeseen soil conditions (real or imaginary) could be discovered by contractors leading to claims and extra costs		Risk ID'ed at Risk Workshop of 4-Nov-2011 According to LC: THIS IS MINOR RISK FOR C3. Impacts on particular construction activities should be considered individually. If managed properly this may become an opportunity. Similar risks R-150 & R-151 for C1 & C4 (Tony Villaraza assigned by request of Luc Chausse/ 17-Feb-2012)		T		Commercial		Tony Villaraza (SLI)		Risk Event (Schedule)		Minor				Minor				Possible				Medium				Minor		7 -- 30		Unlikely		0.1% - 1%		4		civil works C3

		R152		C3		Fiber Optic Line (C3)		As the fiber optic line development is not part of the LCP project and is to be developed by Bell Aliant, timely availability of fiber optic communication might become problematic leading to issues with coordination of sites, crews, contractors, etc. and safety issues		Risk ID'ed at Risk Workshop of 4-Nov-2011 This is external interface between Nalcor and Bell Aliant. Despite it is not part of the LCP scope to develop, usage of the optic line is included to baseline as a given		T		Technical		Darren Debourke (NE)		Risk Event (Schedule)		Moderate				Moderate				Likely				High				Minor		7 -- 30		Possible		1% - 50%		6		each construction package C3

		R158		C3		Supplier's QA/QC (C3)		Due to failure by supplier to implement effective QA/QC system and lack of control over sub-vendor quality system, final C3 product(s) could not pass the quality tests, leading to re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 4-Nov-2011 This is a general risks for all component's supplier's packages. Despite lump sum contracts and LD, schedule risks are still there and require monitoring. Similar risks R-61 & R-159 for C1 & C4		T		Commercial		Darren Debourke (NE)		Risk Event (Schedule)		Major				Minor				Likely				High				Major		90 - 360		Possible		1% - 50%		12		each supply package c3

		R162		C3		Interfaces (C3)		As multiple complex hard & soft C3 interfaces require inputs from project components and disciplines, efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays		Risk ID'ed at Risk Workshop of 4-Nov-2011 R-178 covers this at the LCP level. Similar risks R-64 & R-163 for components C1 & C4. 		T		Interface		Darren Debourke (NE)		Risk Event (Schedule)		Major				Major				Almost Certain				High				Moderate		30 - 90		Likely		50% - 90%		12		each engineering, supply & construction package C3

		R164		C3		Availability of Construction Management Personnel (C3)		Due to features of the labour market in NL and lack of qualified C3 construction management personnel, difficulties with attracting and retaining of right engineering and management personnel may occur leading to negative impact on design and construction, lower productivity and higher labour costs		Risk ID'ed at Risk Workshop of 4-Nov-2011 R-172 covers this at the LCP level. this risk is a part of broader picture on labour availability and productivity, should be part of PEP-PER review. Similar risks R-65 & R-165 for C1 & C4. Real Mailhot is PST, when a C3 construcxtion manager is hired - he will take over (info from Luc Chausse/ 16-Feb-2012)		T		Construction		Darren Debourke (NE)		Risk Event (Schedule)		Major				Moderate				Likely				High				Major		90 - 360		Likely		50% - 90%		16		each construction package C3

		R168		C3		Scope Change (C3)		As final scope is not frozen, some scope elements could be transferred to/ from C3 in future even after project sanctioning, leading to re-design, re-definition of corresponding packages, late ordering of materials & services/ cancellations, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 4-Nov-2011  Similar risks R-74 & R-169 for C1 & C4. This risk doesn't cover EA driven scope changes (R-3)		T		Organisational/ Enterprise		Darren Debourke (NE)		Risk Event (Schedule)		Major				Major				Likely				High				Moderate		30 - 90		Possible		1% - 50%		9		each engineering, supply & construction package C3

		R170		C3		Site Safety Coordination (C3)		Due to involvement of multiple organizations at the C3 construction sites, safety codes and operators (including union) mistakes may occur leading to injury and potential fatalities		Risk ID'ed at Risk Workshop of 4-Nov-2011 Similar risks R-83 & R-171 for C1 & C4		T		HSS		Darren Debourke (NE)		Risk Event (Schedule)		Minor								Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C3

		R68		C4		Insulator Supplier Availability (hvdc) (C4)		As there is limited number of qualified C4 HVdc suppliers for insulators supply (2 suppliers only), in a situation of a heated market it could be difficult to engage at least one of them on LCP terms without increase of contract price that gives rise to inflated project costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 These two suppliers are large international companies representing oligopoly. They have high bargaining power. They could dictate contract conditions to LCP. This should be considered as a part of broader discussion on  supplier's availability. Similar risks R-147 & R-148 for C1 & C3 (Hartfield Stevens became owner 17-Feb-2012/ suggestion from Fabien)		T		Commercial		Keenan Healey (SLI)		Risk Event (Schedule)		Moderate				Moderate				Possible				Medium				Moderate		30 - 90		Unlikely		0.1% - 1%		6		insulator supply package

		R85		C4		HVdc & HVac Contractor Availability (C4)		As several other transmission line projects are planned in North America, it might become difficult to attract skilled on-site contractors that leads to higher construction costs, lower productivity and less attractive for LCP contracting terms		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-177 covers this at the LCP level. This risk should be part of more general risk on contractor's availability		T		Commercial		Kyle Tucker (NE)		Risk Event (Schedule)		Major				Major				Almost Certain				High				Major		90 - 360		Likely		50% - 90%		16		each construction package HVac & HVdc

		R87		C4		Weather and Pollution Design Data (C4)		As limited amount of historic data is available for transmission line design in NL, quality of the design may suffer resulting in suboptimal solutions, extra costs, re-work, schedule delays and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011  Only two years of data available on pollution, observation data for another year expected that should improve quality of historic data significantly		T		Technical		Gokhan Saltan (SLI)		Risk Event (Schedule)		Moderate				Moderate				Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		engineeting C4

		R89		C4		RoW (C4)		Due to features of land registry in the province, it will be difficult to identify all land owners along route thay leads to surprises in land ownerships and claims from owners		Risk ID'ed at Risk Workshop of 22-Sep-2011  Existing land registration system is not consistent and doesn't allow identify land owners reliably. This an issue especially in populated areas of Avalon peninsular. John Cooper (NE) is to support managing this risk		T		External		Kyle Tucker (NE)		Risk Event (Schedule)		Major				Minor				Likely				High				Major		90 - 360		Possible		1% - 50%		12		permits after EA release C4

		R92		C4		Late Design Change (C4)		As late design criteria change initiated by customer for transmission line is possible, redesign may occur leading to re-definition of corresponding packages, schedule delay and extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is linked to the general risk R-3, as well as with R-25, R-31, R-92, R-95		T		Technical		Gokhan Saltan (SLI)		Risk Event (Schedule)		Major				Major				Possible				Medium				Major		90 - 360		Unlikely		0.1% - 1%		8		each engineering, supply and construction package C4

		R93		C4		Remote Site Logistics (C4)		As construction of transmission lines is planned in several remote location (especially in Labrador) and delivery to these sites are possible only in certain season windows, logistics difficulties to deliver construction equipment, materials and crews may occur leading to extra logistics costs, schedule delay (including triggering delays till next window) and safety impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-122  is a general logistics risk for C4 but about delivery to some remote areas		T		Commercial		Claude Daneau (SLI)		Conditional Branching		Moderate				Moderate				Unlikely				Low				Moderate		30 - 90		Rare		< 0.1%		3		DELIVERY WINDOW to Labrador C4		"normal' logistics; R-122

		R94		C4		Helicopter Use in Labrador for HVac  (C4)		In some remote areas of Labrador use of helicopter could be considered as opportunity to reduce labour numbers and accelerate the schedule 		Risk ID'ed at Risk Workshop of 22-Sep-2011 1) Very good organisation of works is required to make helicopter use effective. Any delay could lead to high extra costs due to high helicopter hourly rates; 2) using helicopter represents high safety risks!!!		O		Construction		Kyle Tucker (NE)		Risk Event (Schedule)		Moderate				Moderate				Possible				OPPORTUNITY				Moderate		30 - 90		Likely		50% - 90%		12		HVac construction packages

		R95		C4		EA Release for HVdc (C4)		Due to delay in EA release, start of early C4 construction activities may be delayed leading to missed construction windows in some cases and overall project delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-3 covers this at the LCP level. AC has lower risk (application done, not approved yet), DC - higher risk		T		Regulatory		Steve Pelerin (NE)		Risk Event (Schedule)		Major				Moderate				Likely				High				Major		90 - 360		Likely		50% - 90%		16		permits after EA release C4

		R99		C4		Safety vs. Heavy Equipment (C4)		Due to use of heavy equipment by C4 for civil works incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 This risk should be part of the HSE plan.		T		HSS		Kyle Tucker (NE)		Risk Event (Schedule)										Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C4

		R101		C4		Safety vs. Construction Hazards (C4)		As various hazards are expected during construction (using scaffolds, elevated platforms, explosives, severe weather, etc.), incidents may occur leading to injuries/ fatalities, work stoppage for investigations and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-14 & R100 for C1 & C3 		T		HSS		Kyle Tucker (NE)		Risk Event (Schedule)										Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C4

		R103		C4		Safety vs. Traffic Incidents (C4)		Due to requirements of cohabitation of personal and heavy equipment, traffic incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-15 and R-102 for C1 & C3		T		HSS		Kyle Tucker (NE)		Risk Event (Schedule)										Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C4

		R105		C4		Terrestrial Habitat (HVac) (C4)		As requirements by Environment Canada (EC) on terrestrial habitat replacement is unclear (evolving) and are not factored in to the base estimate yet, the requirement to replace the terrestrial habitat may be eventually put forward by EC leading to extra costs and schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-175 covers this at the LCP level. similar risk R-20 for C1, C3 doesn't have this risk		T		Environmental		Steve Pellerin (NE)		Risk Event (Schedule)		Moderate				Minor				Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		after construction?

		R106		C4		Bird Nesting (HVac)  (C4)		As the construction site is located in the forest area used by birds for nesting, the nesting season (May - August) may preclude summer clearing activities as recommended by the EA panel leading to project delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-175 covers this at the LCP level. similar risk R-21 for C1, C3 doesn't have this risk		T		Environmental		Claude Daneau (SLI)		Risk Event (Schedule)		Moderate				Minor				Possible				Medium		could be conditional branching		Moderate		30 - 90		Possible		1% - 50%		9		each C4 construction inpackage that includes May - August activities

		R108		C4		Safety vs. Schedule Acceleration (C4)		Due to high profile of the LCP and pressure to complete the project on time, a requirement to accelerate/ 'crash' the construction schedule may be put forward in case of major delays that leads to lower safety standards and injuries/ fatalities, correspondingly		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risk R-22 & R-107 for C1 & C3		T		HSS		Kyle Tucker (NE)		Risk Event (Schedule)										Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C4

		R110		C4		Post-Award Drawings (C4)		As tender drawings are not supposed to be the C4 construction drawings, late changes after the contract's award may occur leading to extra costs and delays		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-25 & R-109 for C1 & C4		T		Commercial		Gokhan Saltan (SLI)		Risk Event (Schedule)		Minor				Minor				Possible				Medium				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C4

		R112		C4		Wild Fires (C4)		Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment, camp, smoking, etc.), forest fires might be started leading to the C4 camp & site evacuation, injuries/ fatalities or loss of equipment, delays		Risk ID'ed at Risk Workshop of 22-Sep-2011 		T		HSS		Kyle Tucker (NE)		Risk Event (Schedule)		Moderate				Minor				Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C4

		R118		C4		Adverse Weather (C4)		As several C4 construction activities are planned for winter, abnormal winter weather (low temperatures, snow storms, snow falls, etc.) may occur during the construction leading to lower productivity, construction delay and safety risks		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is generic risk for whole project different impact for different components: Mapping may be done to all winter construction activities but with individual impacts. This could impact use of helicopters (R-94)		T		Construction		Kyle Tucker (NE)		Risk Event (Schedule)		Minor				Minor				Possible				High				Minor		7 -- 30		Possible		1% - 50%		6		each construction package C4 that includes winter activities

		R120		C4		Construction Permits (C4)		As several dozens of C4 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-176 covers this at the LCP level. this risk is different from EA/ EIS permitting (risk 7). If several permits are late or missed, cumulative impact may be major to extreme for cost and schedule. When mapping this risk may be attached to several major construction activities with possible impact and moderate probability. Similar risk R-119 & R-120 for C3 & C4		T		Regulatory		Kyle Tucker (NE)		Ranges & Risk Event (Schedule)		Major				Major				Likely				High				Major		90 - 360		Possible		1% - 50%		12		permits after EA release C4

		R122		C4		Logistics (C4)		Due to less than optimal logistics plan, some transportation aspects (weather/ season's delivery window, size of equipment, road conditions, availability of lifting equipment in ports, etc.) might impede timely delivery of C4 equipment & materials to the sites that leads to schedule delays and extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011 For C4 it is mostly about tower parts delivery. This supply package risks is general for all components. However, impact on schedule for different components is different. Evaluation of the impacts would be required during the mapping of this risk to schedule activities. Different causes may be considered in detail during PEP-PER study. Presumably, in case of lump sum contracts cost impact would be very low due to LD, but schedule delay could be substantial		T		Commercial		Ed Over (SLI)		Risk Event (Schedule)		Major				Moderate				Possible				Medium				Major		90 - 360		Unlikely		0.1% - 1%		8		all supply packages except to remote locations (R-93)

		R124		C4		Construction Labour Availability (C4)		Due to a) features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.); b) planning of power line construction in various (remote) areas of NL, the lack of quantity of construction manpower may lead to C4 schedule delay and extra labour costs to attract as well as quality of works, safety risks, etc.   		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-172 covers this at the LCP level. Labour Availability risk should be LCP general risk, Hilary is to coordinate this activity for three components. This risk doesn't take into account labour productivity (see R-98). The impact is different for different works. Both R-98 and R-43 may be a subject of PEP-PER review. This risk could be considered as strategic and subject to risk resolution led by Nalcor		T		Commercial		Kyle Tucker (NE)		Risk Event (Schedule)		Extreme				Extreme				Almost Certain				High				Extreme		> 360		Likely		50% - 90%		20		each construction package C4

		R129		C4		Construction Labour Productivity (C4)		Due to features of the labour market in NL, issues with availability of skilled workers and labour agreement with Unions, the available construction manpower may have lower productivity than assumed in C4 base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-173 covers this at the LCP level. This risk should be considered general LCP risk. Ron Power and Normand Bechard are to own this at the project level. This risk should be considered along with  R-43, R-123, R-124 (availability/ quantity). Both R-127 and R-43, R-123, R-124 may be subject of PEP-PER review		T		Construction		Kyle Tucker (NE)		Ranges (Schedule)		Extreme				Extreme				Almost Certain				High				Major		90 - 360		Likely		50% - 90%		16		to take into account in all construction packages C4

		R131		C4		Major Material Delivery (C4): Planning for HVac		As a result of poor scheduling, schedule risks and interface management, major contract delivery milestones for HVac might not be met leading to overall C4 schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-51 & R-130. This is risk for HVac; Risk R186 is for HVdc		T		Commercial		Kumar Kandaswamy (SLI)		Risk Event (Schedule)		Major								Possible				Medium				Major		90 - 360		Possible		1% - 50%		12		each major HVac package

		R135		C4		Contractor's Errors/ Omissions (C4)		Due to lack of control over contractor's construction activities or poor interface management, contractor(s) might make errors/ omissions (including false works) leading to C4 re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any contract package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-59 & R-134 for C1 & C3		T		Completeness		Claude Daneau (SLI)		Risk Event (Schedule)		Major				Minor				Possible				Medium				Major		90 - 360		Unlikely		0.1% - 1%		8		each construction package C4

		R137		C4		Design & Manufacturing Errors/ Omissions (C4)		Due to lack of control over supplier's design activities, poor interface management or lack of technological readiness to produce, supplier(s) might produce design with errors/ omissions so that the final products do not meet C4 spec/ quality requirements and give rise to a need to re-design/ re-work, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-60 & R-136 for C1 & C3		T		Completeness		Kumar Kandaswamy (SLI)		Risk Event (Schedule)		Major				Minor				Possible				Medium				Major		90 - 360		Unlikely		0.1% - 1%		8		each supply package C4

		R159		C4		Supplier's QA/QC (C4)		Due to poor definition of required product quality, failure by supplier to implement effective QA/QC system and lack of control over sub-vendor quality system, final C4 product(s) could not pass the quality tests, leading to re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of10-Nov-2011 This is a general risks for all component's supplier's packages. Despite lump sum contracts and LD, schedule risks are still there and require monitoring. Similar risks R-61 & R-158 for C1 & C3 		T		Commercial		Kyle Tucker (NE)		Risk Event (Schedule)		Major				Minor				Likely				High				Major		90 - 360		Possible		1% - 50%		12		each supply package C4

		R163		C4		Interfaces (C4)		As multiple complex hard & soft C4 interfaces require inputs from project components and disciplines and outputs to contractors, efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays		Risk ID'ed at Risk Workshop of 10-Nov-2011 R-178 covers this at the LCP level. Solder Pond: interface with Nalcor and C3.     Similar risks R-64 & R-162 for components C1 & C3. 		T		Interface		Kyle Tucker (NE)		Risk Event (Schedule)		Moderate				Moderate				Almost Certain				High				Moderate		30 - 90		Likely		50% - 90%		12		each engineering, supply & construction package C4

		R165		C4		Availability of SLI Construction Management Personnel (C4)		Due to features of the labour market in NL and lack of qualified C4 construction management personnel, difficulties with attracting and retaining of right engineering and management personnel may occur leading to negative impact on design and construction, lower productivity and higher labour costs		Risk ID'ed at Risk Workshop of 10-Nov-2011 R-172 covers this at the LCP level on labour availability and productivity, should be part of PEP-PER review. Similar risks R-65 & R-164 for C3 & C4.This risk is about LCP not contractor's personnel.		T		Construction		Kyle Tucker (NE)		Risk Event (Schedule)		Major				Moderate				Likely				High				Moderate		30 - 90		Possible		1% - 50%		9		each construction package C4

		R171		C4		Site Safety Coordination (C4)		Due to involvement of multiple organizations at the C4 construction sites, safety codes and operators (including union) mistakes may occur leading to injury and potential fatalities		Risk ID'ed at Risk Workshop of 10-Nov-2011 Similar risks R-83 & R-171 for C1 & C4		T		HSS		Kyle Tucker (NE)		Risk Event (Schedule)										Possible				High				Minor		7 -- 30		Unlikely		0.1% - 1%		4		each construction package C4

		R180		C4		Transmission Line River Crossing vs. TSS (CD0512)		As part of the Construction Power Supply package scope includes river crossing and clearing of the river bank area, these activities could disturb and contaminate the river giving rise to higher Total Suspended Solids (TSS) levels (Standard: TSS <30 p.p.m.) and leading to extra costs and delays to comply with regulations		Risk ID'ed on 15-Dec-2011 this risk came from package inventory CD0512 - Construction Power Supply (package risk 4). Formally this risk belongs to C3 but managed by C4.		T		Environmental		Kumar Kandaswamy (SLI)		Risk Event (Schedule)										Possible				Medium				Minor		7 -- 30		Unlikely		0.1% - 1%		4		CD 0512

		R186		C4		Major Material Delivery (C4): Planning for HVdc		As a result of poor scheduling, schedule risks and interface management, major contract delivery milestones for HVdc might not be met leading to overall C4 schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-51 & R-130. This is risk for HVdc; Risk R131 is for HVac		T		Commercial		Keenan Healey (SLI)		Risk Event (Schedule)		Major								Possible				Medium				Major		90 - 360		Possible		1% - 50%		12		each major HVdc package

		R3		LCP		EA Release Special Conditions		Due to high interest of the government, general public and NGO's in the LCP, special conditions may be attached to the project permits (EA vs. Environmental Protection Plan) resulting in scope change, schedule delays and extra costs to comply		Risk ID'ed at Risk Workshop of 20-Sep-2011 This is a risk that covers at LCP level corresponding component's risks R-9, R-67, R-70, R-95.  Purpose: coordination and support at LCP level. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. EA release for C1 was done in March 2012. EA release for HVdc and C3 will be done later separately. After EA release issued for MF and HVac line in March 2012, this risks is about HVdc, marine link and converter stations and can be downgraded		T		Regulatory		Ron Power (NE)		N/A: Umbrella 		Major				Major				Possible				Medium				Major		90 - 360		Possible		1% - 50%		12		C3: R-67/ R-70; C4: R-95; C1: N/A

		R52		LCP		Contracting Strategy Adjustments		Due to heated market conditions or financing constraints, LCP may need to change contracting strategy, causing delays in schedule and increase in cost		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk is closely related to contractor's & supplier's (qualified) availability: R-44, R-68, R-125, R-126, R-147, R-148. These risks could be causes for this risk. Moreover, risks R-177 and R-179 drive this risk at LCP level		T		Commercial		Ron Power (NE)		N/A: Umbrella 		Major				Major				Likely				High				Major		90 - 360		Possible		1% - 50%		12		taken into account through contractor/ supplier availability at comp. level

		R54		LCP		RFP/ Contract Quality		As an intent to maintain project schedule when working under time crunch or due to incomplete contracting strategy, fast tracking approach towards RFP/ contracts development and deviation from established procurement/ contracting procedures might be adopted that lead to sub-standard, incomplete or inadequate package scopes and unclearly defined contractual obligations in terms of scope, cost, schedule, quality, safety		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is a general risk for all components/ packages. It might be a subject of PEP-PER study		T		Commercial		Pat Hussey (NE)		Risk Event (Schedule)		Major				Major				Possible				Medium				Major		90 - 360		Possible		1% - 50%		12		each procurement activity C1, C3, C4

		R72		LCP		Final Project Integration		Due to complexity, overall integration of all LCP components and activities plus external Island Link prior to project commissioning, may represent significant challenge leading to overall delay of commissioning		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk comes from C3 that is integrating component for the other components. This risk is also linked with the external interfaces risk R-71		T		Organisational/ Enterprise		Ron Power (NE)		Risk Event (Schedule)		Major				Major				Likely				High				Moderate		30 - 90		Possible		1% - 50%		9		commissioning C1, C3, C4

		R80		LCP		Early Procurement		Due to volatility of equipment pricing, early procurement of equipment could result in lower cost and allow some float in the schedule 		Risk ID'ed at Risk Workshop of 22-Sep-2011 This opportunity depends on owner's policy on purchasing before final investment decision. Time of purchasing may be defined using macro economic data from Global Insight		O		Commercial		Normand Bechard (SLI)		Risk Event (Schedule)		Moderate				Moderate				Possible				OPPORTUNITY		opportunity		Major		90 - 360		Likely		50% - 90%		16		each procurement activity C1, C3, C4

		R81		LCP		Project Controls: Packages		Due to possible a) problems with delivery of packages (quality, labour availability, etc.), b) project/ document controls under-staffing, c) difficulties to measure progress and quantities of construction packages, d) late engineering changes, some packages could be delivered with delays and increased quantities, leading to overall schedule delays and extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011  This is part of risk inventory for (almost) any package both supply and construct ones. Due to LD cost impact is not high but schedule delays are still there.		T		Commercial		Normand Bechard (SLI)		Risk Event (Schedule)		Moderate				Minor				Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		each procurement activity C1, C3, C4

		R141		LCP		Innu Involvement/ IBA		Due to intimate involvement of Innu people in delivery of the project (IBA), there might be instances of negative influence on LCP contracting, permitting, labour relations, that leads to narrower choices of contractors, suppliers and labour, issues with environmental monitoring and permitting (destruction of land and hunting areas during construction, etc.) leading to extra costs, schedule delays, safety issues, etc.		Risk ID'ed at Risk Workshop of 9-Nov-2011 This risks should be considered along with labour and contractor's availability, labour productivity and permitting risks		T		External		Pat Hussey (NE)		Risk Event (Schedule)		Moderate				Moderate				Likely				Medium				Moderate		30 - 90		Possible		1% - 50%		9		C3/ C4 EA release and construction permits

		R156		LCP		SLI - Nalcor Contract, Coordination and Alignment		As a) coordination between SLI and Nalcor reflects current contract between the organisations; b) different organisational approaches/ cultures exist as related to the contract interpretation and decision making; c) lack of staffing in both organisations takes place, the lack of alignment and decision-making efficiency could occur, leading to non timely decision making, lower quality of decisions, re-work, schedule delay and extra costs		Risk ID'ed at Risk Workshop of 9-Nov-2011 a) Different approaches and experience towards various EPCM activities should be married based on the Contract; b) people from various SLI divisions are seconded to the LCP that have variations of procedures inside of SLI. c) Existing cost+ contract (Consultancy type) between Nalcor and SLI assumes no room for changes and key decision making by SLI. d) This risk should be considered along with risk R-64 (internal interfaces), and R-69 (opportunity to train and coach). Good progress is done on coordination streamlining recently. But still it is top organisational risk		T		Organisational/ Enterprise		Ron Power (NE)		Ranges (Schedule)		Major				Major				Almost Certain				High				Major		90 - 360		Likely		50% - 90%		16		to take into account in all engineering packages

		R172		LCP		Construction Labour Availability -LCP		Due to features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.) the lack of quantity of construction manpower may occur  leading to LCP schedule delay and extra labour costs to attract as well as giving rise to reduction of quality of works, safety risks impact, etc.   		Risk ID'ed on 1-Dec-2011 This risk is considered a general LCP risks managed at the project level. Same time, C1, C3 and C4 have the same risks at the component levels to assure proper management of the risk at component level: R-43 (for C1), R-123 (for C3) and R-124 (for C4). Also covered are risks R-65, R-164, R-165 (construction management availability). Hilary Hynes is to coordinate this risk with corresponding component's risk owners, SLI  and Nalcor management. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead.		T		Commercial		Ron Power (NE)		N/A: Umbrella 		Extreme				Extreme				Almost Certain				High				Extreme		> 360		Likely		50% - 90%		20		C1: R-43; C3: R-123; C4: R-124

		R173		LCP		Construction Labor Productivity - LCP		Due to a) features of the labour market in NL, b) issues with availability of skilled workers, c) labour agreement with Unions; d) inadequate organisation of construction works, the available construction manpower may have lower productivity than assumed in LCP base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, safety risks, etc.		Risk ID'ed on 1-Dec-2011 This risk is considered a general LCP risks managed at the project level. Same time, C1, C3 and C4 have the same risks at the component levels to assure proper management of the risk at component level: R-127 (for C1), R-128 (for C3) and R-129 (for C4). Normand Bechard & Ron Power are to coordinate this risk with corresponding component's risk owners, SLI  and Nalcor management. This is rather issue (given) that should be taken into account in "ranges" model of base estimate not risk register model. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead.		T		Commercial		Ron Power (NE)		N/A: Umbrella 		Extreme				Extreme				Almost Certain				High				Extreme		> 360		Likely		50% - 90%		20		as ranges C1: R-127; C3: R-128; C4: R-129

		R175		LCP		Sensitive Areas -LCP		Due to exposure of C1, C3, C4 to sensitive areas (archeological sites, fish habitat, terrestrial habitat, bird nesting), delays may occur with permit's obtaining and start of construction works which leads to work stoppage and overall project delay 		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-10, R-19, R-104, R-20, R-105, R-21, R-106. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. 		T		Regulatory		Steve Pellerin (NE)		N/A: Umbrella 		Major				Major				Possible				Medium				Major		90 - 360		Possible		1% - 50%		12		C1: R-10, R-19, R-20, R-21; C3: -; C4: R-105, R-106

		R176		LCP		Construction Permits -LCP		As several dozens of C1, C3, C4 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost 		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-36, R-119, R-120. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. 		T		Regulatory		Ron Power (NE)		N/A: Umbrella 		Extreme				Moderate				Likely				High				Extreme		> 360		Possible		1% - 50%		15		C1: R-36; C3: R-119; C4; R-120

		R177		LCP		Contractor's Availability - LCP		As several mega projects are planned in North America related to hydro power generation and transmission, it might become difficult to timely attract skilled/ qualified on-site contractors that leads to premium costs to attract, inflated construction costs, lower productivity, less attractive contract terms for LCP, safety risks, etc.		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-44, R-125, R-85. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. This risk could drive R-52 (adjustment of LCP contracting strategy). Ron Power is to support managing this risk 		T		Commercial		Ron Power (NE)		N/A: Umbrella 		Extreme				Extreme				Almost Certain				High				Extreme		> 360		Almost Certain		>90%		25		C1: R-44; C3: R-123; C4: R-85

		R178		LCP		Interfaces - LCP		As multiple complex hard & soft interfaces require inputs from project components and disciplines as well as  external organisations (CFLco, SOBI, etc.), efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays, failures during commissioning, etc.		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-64, R-162, R-163, R-71, R-75, R-76, R-78, R-156, R-157 . Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. 		T		Interface		Ron Power (NE)		N/A: Umbrella 		Extreme				Extreme				Almost Certain				High				Extreme		> 360		Almost Certain		>90%		25		C1: R-64; C3: R-162; C4: R-163

		R179		LCP		Supplier's Availability - LCP		As there is limited number of qualified suppliers in a situation of a heated market it could be difficult to engage qualified suppliers on LCP terms without increase of contract price that gives rise to inflated project costs and schedule delays		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-33, R-68, R-115, R-147.. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. This risk could drive R-52 (adjustment of LCP contracting stratefgy). Ron Power is to support managing this risk. Ron Power is to support managing this risk  		T		Commercial		Ron Power (NE)		N/A: Umbrella 		Major				Major				Possible				Medium				Major		90 - 360		Possible		1% - 50%		12		C1: R-147; C3: R-115; C4: R-68

		R182		LCP		Opposition by 'non-IBA' First Nations Groups		As a) IBA agreement covers mostly economic aspects of Innu people benefits; b) some Innu people oppose to LCP due to environmental and cultural concerns; c) some other First Nation's people (e.g., Métis) seem to wish benefiting from LCP same way as Innu people, representatives of First Nations could block the construction sites to apply pressure on LCP and to promote their agendas leading to schedule delay, extra costs and reputational damage		Risk ID'ed on 15-Dec-2011		T		External		Jason Kean (NE)		Risk Event (Schedule)		Major				Major				Possible				Medium				Moderate		30 - 90		Possible		1% - 50%		9		each construction package C1, C3, C4

		R184		LCP		Unionised vs. Non-unionised Package Contracts		As a) non-unionised contracts are planned for several packages; b) significant enough difference in rates for unionised vs. non-unionised labour is expected; c) communication among unionised vs. non-unionised workers at various LCP sires is expected; e) no camp or basic camp is to be provided to non-unionised workers, strike/ unrest among non-unionised workers may occur, leading to disruption of clearing works, moving of workers to unionised contracts, schedule delays, safety and security impact, reputation damage		Risk ID'ed on 23-Jan-2011 comes from Reservoir clearing package, could be applicable for other construction packages. Poaching could be a case among unionised or among non-unionised packages too.		T		Commercial		Jason Kean (NE)		Risk Event (Schedule)		Major				Moderate				Likely				High				Major		90 - 360		Possible		1% - 50%		12		clearing package C1

		R187		LCP		IT/ IS		Due to possible a) challenges to implement integrated IT/ IS in several project locations; b) requirements to effectively support construction management, project/ document control (including progress management); c) requirements to integrate vendors; d) differences in Nalcor and SLI corporate IT/IS; e) budget restrictions; adopted IT/ IS could be breached or have low efficiency, leading to loss of critical data, lower efficiency of project & document controls and construction management, lower level of vendor integration, schedule delay and project extra costs.		Risk identified on April 18th, 2012 as a result of preps for LL session and creating of the IT/ IS task force		T		Organisational/ Enterprise		Ron Power (NE)		Ranges (Schedule)		Major				Major				Likely				High				Moderate		30 - 90		Possible		1% - 50%		9		each engineering, supply & construction package C4





						Corporate Risk: Extreme impact along with rare probability (usually). If occurs it distroys baseline - that would be another project (if at all)

						In case a risk has deterministic score 1 - 5 after addressing it is considered acceptable with nearly zero residual impact after addressing (except for risks with extreme impacts and rare probabilities - corporate risks)

						Ranges means there is no risk event - general uncertainty around durations of normal activities

						Umbrellas used at LCP level to coordinate managing correpsonding risks at the component level - corresponding risks are taken in to account at the component level.

						Conditional branching points to possibility to be late to complete an activity during allowed seasonal construction window, so that the activity should be put off untill next construction window
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																		Ranges (Cost)		Ranges (Schedule)		Ranges (Cost & Schedule)		Risk Event (Cost)		Risk Even (Schedule)		Risk Event (Cost & Schedule)		Cost Escalation		Probabilistic Branching		Cost & Probabilistic Branching		Corporate Risk		N/A: Umbrella 		N/A: no cost & schedule impact



						LCP COST & SCHEDULE RISK TEMPLATE

		ID		Comp		Risk Title		Risk Description		Comment		Risk		Category		Owner		Factor		Schedule: Rank		Schedule: Range		Cost: Rank		Cost: Range		Probability: Rank		Probability: Range		Risk Level		Comments on Factor		Correlations		Schedule: Rank		Schedule: Range, day		Cost: Rank		Cost: Range		Probability: Rank		Probability: Range		Risk Level

		R5		C1		Accommodation Capacity		As starter camp for construction is designed for about 150 workers and accommodation for about 500 workers in Sep. 2012  will be needed, available accommodation in neighboring Goose Bay might not meet the accommodation requirements leading to initial lack of workers at the beginning of construction		Risk ID'ed at Risk Workshop of 20-Sep-2011. The Sep 2012 date was relevant to Feb 2012 construction start date. the new date could be March 2012 due to construction start in summer 2012		T		Construction		Scott O'Brien (NE)				Moderate				Moderate				Almost Certain				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Likely		50% - 90%		Medium

		R9		C1		Excavation vs. Water Contamination		As a result of excavation works and use of explosives, level of water contamination in stilling basin may exceed acceptable level (oil, sediment, explosive's residues, etc.) leading to extra costs and delays to comply with regulations.		Risk ID'ed at Risk Workshop of 20-Sep-2011 Could happen most likely in case of heavy raining or snow melting		T		Construction		Michael Maeyens (SLI)				Moderate				Moderate				Possible				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Medium

		R10		C1		Archeological Sites (C1)		As the C1 construction area is known for archeological significance, delays may occur with permit's obtaining and start of excavation works which leads to work stoppage and overall project delay		Risk ID'ed at Risk Workshop of 20-Sep-2011 R-175 covers this at LCP level. This risk should be taken. Waiting for results of archeological study. Several areas of significance have been discovered and taken care of. This risk is mostly about currently unknown areas that could be discovered right before or upon start of construction. In case of occurence very high level of schedule impact, moreover probability is Likely, level of manageability is low		T		Regulatory		Scott O'Brien (NE)				Major				Moderate				Likely				High						Major		90 - 360		Moderate		1,000 - 10,000		Likely		50% - 90%		High

		R11		C1		Optimisation of Geotech vs. Upstream Cofferdam Design		As conservative approach is used for design of the main upstream cofferdam, the base estimate may turn out to be inflated leading to capital cost savings		Risk ID'ed at Risk Workshop of 20-Sep-2011		O		Technical		Scott O'Brien (NE)								Moderate				Possible				OPPORTUNITY										Moderate		1,000 - 10,000		Likely		50% - 90%		OPPORTUNITY

		R12		C1		Riverside Cofferdam Options vs. Schedule 		As cost effective option for the river side cofferdam is selected (concrete dam), the option under consideration may require more time to construct leading to delay of the cofferdam completion that causes overtopping and site flooding		Risk ID'ed at Risk Workshop of 20-Sep-2011 A separate analysis of options on type of dam vs. material vs. schedule impact vs. risks is required. Longer timelines to construct the dam lead to higher probability of being late with completion of the dam (20m by mid-January 2013) and flooding as a dam could not be ready (high enough) when required. Should be considered along with risks 28 (catastrophic flooding) and 38 (delay during riverside dam construction). This risk becomes more severe due to change of the construction start to August 1st, 2012. Constructability review measures are aimed to accelerate construction. partial cofferdam flooding option is investigated		T		Technical		Scott O'Brien (NE)				Extreme				Extreme				Possible				High						Extreme		> 360		Extreme		>100,000		Unlikely		0.1% - 1%		Medium

		R13		C1		Safety vs. Heavy Equipment (C1)		Due to use of heavy equipment for civil works and road construction (and in constraint space in some areas), incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk should be part of the HSE plan. R-98 & R-99 similar risks for C3 & C-4. This risk is managed by HSSE team. Impact on schedule is important for schedule risk analysis		T		HSS		Scott O'Brien (NE)				Minor								Possible				High						Minor		7 -- 30						Unlikely		0.1% - 1%		Medium

		R14		C1		Safety vs. Construction Hazards (C1)		As various hazards are expected during construction (using scaffolds, elevated platforms, explosives, working close to moving water, severe weather, etc.), incidents may occur leading to injuries/ fatalities, work stoppage for investigations and reputational impact		Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk should be part of the HSE plan. Similar risks R-100 & R-101 for C3 & C4. This risk is managed by HSSE team. Impact on schedule is important for schedule risk analysis 		T		HSS		Scott O'Brien (NE)				Minor								Possible				High						Minor		7 -- 30						Unlikely		0.1% - 1%		Medium

		R15		C1		Safety vs. Traffic Incidents (C1)		Due to requirements of cohabitation of personal and heavy equipment, traffic incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk should be part of the HSE plan. This risk is managed by HSSE team. Impact on schedule is important for schedule risk analysis 		T		HSS		Scott O'Brien (NE)				Minor								Possible				High						Minor		7 -- 30						Unlikely		0.1% - 1%		Medium

		R16		C1		River/ Reservoir Bank's Instability		As most of river and reservoir banks consist of clay soil, instability of them might occur during the reservoir flooding that gives rise to extra stabilisation costs to avoid/ address the instability (including stabilisation of some adjacent roads)		Risk ID'ed at Risk Workshop of 20-Sep-2011		T		Technical		Ken Sparks (NE)								Extreme				Rare				Low										Extreme		>100,000		Rare		<0.1%		Low

		R18		C1		Clearing Windows		As the reservoir clearing is not possible during ice forming (early winter) and ice breaking (late spring) any delay in preceding activities may lead to missing of the clearing windows resulting in overall project delay		Risk ID'ed at Risk Workshop of 20-Sep-2011  9 mos a year is budgeted for clearing. This risk is related to weather (R-1 related to weather in road and power construction). Another risk impacting the clearing windows are related to bird's nesting (R-21).		T		Construction		Wallace Piercey (SLI)				Moderate								Possible				Medium						Moderate		30 - 90						Possible		1% - 50%		Medium

		R19		C1		Fish Habitat (C1)		As requirements by DFO on fish habitat replacement are very likely and are not fully factored in to the base estimate, the requirement to replace the habitat may be significant by DFO leading to extra costs		Risk ID'ed at Risk Workshop of 20-Sep-2011  R-175 covers this at LCP level. Similar risk R-104 for C4, no such risk for C3. Fish habitat permit remains one  of the main hurdles LCP should overcome after the EA release.		T		Environmental		Steve Pelerin(NE)				Moderate				Minor				Possible				Medium						Moderate		30 - 90		Minor		100 - 1,000		Possible		1% - 50%		Medium

		R20		C1		Terrestrial Habitat (C1) (Loss of Wetlands)		As requirements by Environment Canada (EC) on terrestrial habitat replacement is unclear (evolving) and are not factored in to the base estimate yet, the requirement to replace the terrestrial habitat may be eventually put forward by EC leading to extra costs		Risk ID'ed at Risk Workshop of 20-Sep-2011 R-175 covers this at LCP level. Similar risk R-105 for C4, no such risk for C3. This could be quite costy to comply in case the risk occurs		T		Environmental		Steve Pellerin(NE)				Moderate				Major				Possible				Medium						Moderate		30 - 90		Major		10,000-100,000		Possible		1% - 50%		Medium

		R22		C1		Safety vs. Schedule Acceleration (C1)		Due to high profile of the LCP and pressure to complete the project on time, a requirement to accelerate/ 'crash' the construction schedule may be put forward in case of major delays that leads to lower safety standards and injuries/ fatalities, correspondingly		Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk should be part of the HSE plan, managed by HSE team		T		HSS		Scott O'Brien (NE)				Minor								Possible				High						Minor		7 -- 30						Possible		1% - 50%		High

		R23		C1		Employment Expectations		As local people and truck owners/ drivers from neighbouring provinces have employment expectations associated with LCP, the construction site might get blocked at the beginning of construction which leads to construction delays, security issues and reputational impact		Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk should be part of the HSE plan in terms of security		T		External		Gervais Savard (SLI)				Insignigicant								Possible				Medium						Insignigicant								Possible		1% - 50%		Medium

		R24		C1		Contractor's Coordination/ Powerhouse		As construction of powerhouse is to be carried out by several contractors, lack of coordination and clear contractual responsibilities especially in case of unforeseen conditions may become a source of extra claims leading to capital overspending		Risk ID'ed at Risk Workshop of 20-Sep-2011 This is highly manageable risk if proper coordination/ scheduling/ interface management procedures are implemented		T		Commercial		Gervais Savard (SLI)				Moderate				Moderate				Likely				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R26		C1		Spillway Construction Window		As A) construction of the spillway is to be fulfilled during an "ice-free" window, B) there is no float in schedule with predecessor activities (EA release, camp, road, etc.), any delay in previous activities may trigger missing of the window which results in schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011  Should be considered along with R-31, R-63, R-92, R-95. Even if the schedule is OK, there is still technical risk to be unable to finish this work on time (inside of the window)		T		Construction		Scott O'Brien (NE)				Major				Major				Likely				High						Major		90 - 360		Major		10,000-100,000		Possible		1% - 50%		Medium

		R28		C1		Riverside Cofferdam Catastrophic Flooding		As certain flooding reliability design factors are used for cofferdam design (one in 20 years events), a flooding might happen that exceed the reliability design factors used leading to catastrophic failure of the cofferdam, injuries/ fatalities, loss of equipment and reputational damage		Risk ID'ed at Risk Workshop of 21-Sep-2011 THIS MAY BE CONSIDERED CORPORATE RISK. According to the schedule (May 2012) constrruction in spring - level of severity should be reduced (9-May-2012) . This risk should be considered along with risks 12, 38. This risk shows possibility of overflooding when construction (20m height) is finished on time (mid-January 2013). Probability is less than 5% (1 in 20 years) that level of water approaches 20m. So in case the cofferdam reaches 20m probability of overtopping is unlikely or slightly possible (1 - 5%). Investors may be. interested to evaluate the 1:50. If occurs schedule delay 1 - 2 years and total re-definition (If not cancelation) of the project.		T		Technical		Scott O'Brien (NE)				Extreme				Extreme				Unlikely				Medium						Extreme		> 360		Extreme		>100,000		Rare		<0.1%		Low

		R29		C1		Wild Fires (C1)		Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment, camp, smoking, etc.), forest fires might be started leading to the C1 camp & site evacuation, injuries/ fatalities or loss of equipment		Risk ID'ed at Risk Workshop of 21-Sep-2011 Safety aspect should be managed by HSE team (not assessed here), but impact on cost and schedule represent the project risk; similar risks R-111 & R-112 for C3 & C4		T		HSS		Scott O'Brien (NE)				Moderate				Moderate				Possible				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Medium

		R30		C1		Loss of Power Supply		As a switch from temporary 25 kV transmission line to permanent 315 kV line is planned before reservoir flooding, temporary loss of power supply to the site/ camp may occur during the switch that is not covered by emergency generators leading to interruption of construction and camp operations		Risk ID'ed at Risk Workshop of 21-Sep-2011 Fred Wilcox is developing business case on this and ways to address the risk		T		Construction		Wallace Piercey (SLI)				Moderate				Moderate				Unlikely				Low						Minor		7 -- 30		Minor		100 - 1,000		Unlikely		0.1% - 1%		Low

		R31		C1		T&G Late Design Changes		Some reasons for design changes during the T&G equipment manufacturing may be put forward by the customers leading to extra costs and schedule delays to accommodate the changes in design and civil works		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is CH0030 package risk, kept in the LCP risk register having medium impact after addressing		T		Commercial		Luc Turcotte (SLI)				Moderate				Moderate				Possible				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R32		C1		Lower Level of Design and Supporting Information (C1)		Due to lower level of C1 engineering staffing or challenging timelines, lower level of details of design for development of the base estimate, higher uncertainties could  lead to higher cost contingencies and drive extra uncertainties in adjacent disciplines (civil, electrical, etc.)		Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R-113 & R-114 for C3 & C4. This is not a risk strictly speaking. This is uncertainty and should be reflected in the "Ranges" model, not through risk register.		T		Technical		Greg Snyder (SLI)								Moderate				Possible				Medium										Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R33		C1		Manufacturing Labour Availability (C1)		Due to heated market conditions in the supplier's industries, shortage of qualified workforce and longer supply timelines would take place leading to extra C1 costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is major supply package risk (any supply package) that covers labour availability in manufacturing. Presumably, in case of lump sum contracts cost impact would be very low, but schedule delay could be substantial. This is a summary risk for relevant packages of C1; similar risks R-115 & R-116 for C3 & C4		T		Commercial		Pat Hussey (NE)				Major				Minor				Possible				Medium						Major		90 - 360		Minor		100 - 1,000		Possible		1% - 50%		Medium

		R36		C1		Construction Permits (C1)		As several dozens of C1 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost 		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-176 covers this at LCP level.  this risk is different from EA permitting (risk 7). If several permits are late or missed, cumulative impact may be major to extreme for cost and schedule. When mapping this risk may be attached to several major construction activities with possible impact and moderate probability. Marion Organ (NE) is to support managing this risk		T		Regulatory		Scott O'Brien (NE)				Extreme				Moderate				Likely				High						Extreme		> 360		Moderate		1,000 - 10,000		Possible		1% - 50%		High

		R37		C1		Logistics (C1)		Due to less than optimal logistics plan, some transportation aspects (weather/ season's delivery window, size of equipment, road conditions, availability of lifting equipment in ports, etc.) might impede timely delivery of C1 equipment & materials to the sites that leads to schedule delays and extra costs		Risk ID'ed at Risk Workshop of 21-Sep-2011 For C1 it is mostly about T&G delivery. this supply package risks is general for all components. However, impact on schedule for different components is different. Evaluation of the impacts would be required during the mapping of this risk to schedule activities. Different causes may be considered in detail during PEP-PER study. Presumably, in case of lump sum contracts cost impact would be very low due to LD, but schedule delay could be substantial		T		Commercial		Scott O'Brien (NE)				Major				Moderate				Likely				High						Major		90 - 360		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R38		C1		Riverside Cofferdam Height vs. Late Start & Construction Delays		Due to delays with predecessor's activities and various difficulties and delays with construction of the cofferdam (selected concrete option), there might be not enough time to construct high enough cofferdam on time (mid-January 2013) leading to a) overtopping the cofferdam, b) flooding the excavation area, c) loss of cofferdam and giving rise to safety and environmental impacts		Risk ID'ed at Risk Workshop of 21-Sep-2011  This risk is about delays in predecessor's activities (EA release, road and power construction, etc.) and any delays during construction (this might include stoppage of works due to safety incidents, severe weather, strikes, etc.). Should be considered along with risk 12 (construction option vs. schedule). Good news is that 75% of the river is regulated by the Upper Churchill. This allows regulation of the water level. However, if the risk occur, this may lead to one or two year delay, fatalities, extra costs and huge reputational impact.		T		Construction		Scott O'Brien (NE)				Extreme				Extreme				Possible				High						Extreme		> 360		Extreme		>100,000		Unlikely		0.1% - 1%		Medium

		R40		C1		River Closure Failure		a) As river closure and construction of the upstream cofferdam is planned for summer (when normally level of water is lowest); b) the main dam fill-in material compaction (clay in water) is possible only before freezing temperatures, unusually high level of water could occur that prevents river closure by the upstream cofferdam on time and leads to a) missed window (before October) to finish the cofferdam at level 20m; b) lower height of the cofferdam by spring flooding, its overflooding and loss 		1. Design factors for the river closure are based on water level that is twice of normal in summer. Hence, probability of this risk is low/ unlikely.2.  If occurs (missed window), this risk might mean loss of the cofferdam and up to one year delay with completion of the main dam. Probability of loss of cofferdam depends on two factors; height of the cofferdam by spring and level of water flooding. Level 16m-17m means about 5% probability of overflooding and loss.Overall risk of two events simultaniously (proportional to products of two probabilities) is low		T		Construction		Scott O'Brien (NE)				Extreme				Major				Unlikely				Medium						Extreme		> 360		Major		10,000-100,000		Rare		<0.1%		Low

		R41		C1		Spillway Operation Failure in Construction		Due to spillway gates obstruction by debris and failure of gates to operatate, the spillway operation might be limited, leading to overtopping, site flooding and loss of the cofferdam as well as to environmental and safety consequences		Risk ID'ed at Risk Workshop of 21-Sep-2011 Supposedly, this risk may happen in Operations, however, it is kept here as CapEx risk during construction and start-up.		T		Construction		Scott O'Brien (NE)				Extreme				Extreme				Unlikely				Medium						Extreme		> 360		Extreme		>100,000		Rare		<0.1%		Low

		R43		C1		Construction Labour Availability (C1)		Due to features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.) the lack of  quantity of construction manpower may lead to C1 schedule delay and extra labour costs to attract as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-172 covers this at LCP level. this risk doesn't take into account labour productivity (see R-127, R-128, R-129). The impact is different for different works. Especially is impacted concrete works of C1. Similar risks R-123, R-124 for C3 & C4. Both  productivity risks and R-43, R-123, R-124  may be a subject of PEP-PER review		T		Construction		Scott O'Brien (NE)				Extreme				Extreme				Almost Certain				High						Extreme		> 360		Extreme		>100,000		Likely		50% - 90%		High

		R44		C1		Contractors' Availability (C1)		As several mega projects are planned in North America, it might become difficult to timely attract skilled/ qualified on-site contractors that leads to premium costs to attract, inflated C1 construction costs, lower productivity, less attractive contract terms for LCP, safety risks, etc.		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-177 covers this at the LCP level. this is general construction package risk for all components. Impacts are different for different components. They should be evaluated when mapping risks. This may become an opportunity if properly managed. Similar risks R-125 & R-126 for C3 & C4		T		Commercial		Scott O'Brien (NE)				Major				Major				Almost Certain				High						Major		90 - 360		Major		10,000-100,000		Likely		50% - 90%		High

		R45		C1		Reservoir Induced Seismic Activity		As sometimes flooding of a reservoir triggers seismic activity, the induced seismic activity during flooding may cause damage to dam structures, leading to extra cost to repair the damage or even catastrophic disruption of a dam		Risk ID'ed at Risk Workshop of 21-Sep-2011 Seismic activity in the dam area is a bit higher than initially expected, however design is  done for higher levels of the activity - this is mitigation in place. Assessment of the risk is done for catastrophic disruption.		T		Technical		Michael Maeyens (SLI)				Extreme				Extreme				Rare				Low						Extreme		> 360		Extreme		>100,000		Rare		<0.1%		Low

		R49		C1		T&G Quality Issues		Potential quality control issue in manufacturing of turbines and generators may lead to cost, schedule delay or in use operability or reliability issues		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is CH0030 package risk that has medium level. According to Shipshaw lessons learned failure to pass the quality tests for blades led to several months of delay. Expected is delay up to one year. As this is lump sum contract - cost impact is minimal (maybe defined by LD cap), impact on schedule is all ours		T		Commercial		Luc Turcotte (SLI)				Major				Moderate				Possible				Medium						Major		90 - 360		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R51		C1		Major Equipment Delivery (C1): Planning		As a result of poor scheduling, schedule risks and interface management, major contract delivery milestones might not be met leading to overall C1 schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-130 & R-131 for C3 & C4		T		Commercial		Scott O'Brien (NE)				Major								Likely				High						Major		90 - 360						Possible		1% - 50%		Medium

		R53		C1		Debris and Trash Management at Intake in Operations		As a result of trash build up, energy output of the unit could be reduced, leading to loss of revenue and poorer OpEx		Risk ID'ed at Risk Workshop of 21-Sep-2011 Requires OpEx impact modeling during facility's lifetime. Depends on probability of higher water to mobilise the trash, required level of availability, cost of down-time in terms of revenue, etc. It was retired initially, but returned due to the Head Pond Clearing Variant Study. Both environmental and CapEx/ OpEx impact should be considered as part of the variant staudy		T		Technical		Randolph Koob (SLI)								Moderate				Unlikely				Low										Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Low

		R56		C1		Powerhouse Flooding		Due to failure to identify the risks, inadequate procedures or not following procedures (including human errors and pump stoppage) powerhouse flooding may occur leading to loss of lives and equipment		Risk ID'ed at Risk Workshop of 21-Sep-2011		T		Technical		Luc Turcotte (SLI)				Extreme				Extreme				Unlikely				Medium						Extreme		> 360		Extreme		>100,000		Rare		<0.1%		Low

		R57		C1		Commissioning Failures (C1)		As "stress'' testing of C1 equipment is part of commissioning, failure of some major equipment may occur during commissioning resulting in schedule delays, increased cost and HSE issues		Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R-132 & R-133 for C3 & C4		T		Commissioning & Start-up		Scott O'Brien (NE)				Major				Major				Possible				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Medium

		R58		C1		Construction Debris vs. Commissioning		Due to presence of construction debris after the end of construction, these may cause problems during commissioning, leading to extra costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is one of the risks that may lead to commissioning failure specific to C1 only. Also impact could be in Operations		T		Commissioning & Start-up		Gervais Savard (SLI)				Moderate				Moderate				Possible				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Low

		R59		C1		Contractor's Errors/ Omissions (C1)		Due to lack of control over contractor's construction activities or poor interface management, contractor(s) might make errors/ omissions (including false works) leading to C1 re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is general risk for all components, this may include contractors false work. In case of lump sum contract the cost impact presumed to be low. But schedule delay is still an issue		T		Completeness		Scott O'Brien (NE)				Major				Major				Possible				High						Major		90 - 360		Major		10,000-100,000		Unlikely		0.1% - 1%		Medium

		R60		C1		Design & Manufacturing Errors/ Omissions (C1)		Due to lack of control over supplier's design activities, poor interface management or lack of technological readiness to produce, supplier(s) might produce design with errors/ omissions so that the final products do not meet spec/ quality requirements and give rise to a need to re-design/ re-work, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R-136 & R-137 for C3 & C4		T		Completeness		Luc Turcotte (SLI)				Major				Moderate				Possible				Medium						Major		90 - 360		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Medium

		R63		C1		Extra Cofferdam Work		As design of coffer dam foundation is done before the detail geotech study is done and a worst case scenario approach is used, additional works may be required in construction leading to extra time and schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 As a worst case scenario is used, cost should not be increased, only schedule (1 - 3 mos) to adopt the changes. However, this delay may trigger a construction window delay (conditional branching), which could be much worse. A detail review of schedule is required. Cost reduction may be considered as an opportunity		T		Technical		Michael Maeyens (SLI)				Major								Possible				Medium						Major		90 - 360						Possible		1% - 50%		Medium

		R64		C1		Interfaces (C1)		As multiple complex hard & soft C1interfaces require inputs from project components and disciplines, efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-178 covers this at LCP level. Similar risks R-162 & R-163 for components C3 & C4. 		T		Interface		Scott O'Brien (NE)				Major				Major				Almost Certain				High						Major		90 - 360		Major		10,000-100,000		Possible		1% - 50%		Medium

		R65		C1		Availability of Construction Management Personnel (C1)		Due to features of the labour market in NL and lack of qualified C1 construction management personnel, difficulties with attracting and retaining of right engineering and management personnel by SLI may occur leading to negative impact on design and construction, lower productivity and higher labour costs		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-172 covers this at the LCP level. this risk is a part of broader picture on labour availability and productivity, should be part of PEP-PER review. Similar risks R-164 & R-165 for C3 & C4. Second part of the risk related to contractor's management personnel is covered by R-43		T		Construction		Normand Bechard (SLI)				Major				Moderate				Likely				High						Major		90 - 360		Moderate		1,000 - 10,000		Likely		50% - 90%		High

		R74		C1		Design Change (C1)		As final design is nearly frozen, some design elements could be transferred to/ from C1 in future even after project sanctioning, leading to re-design, re-definition of packages, late ordering of materials & services/ cancellations, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 Initially this risk came from discussion on scope ownership to cut lines in Soldier Pond station. This risk doesn't cover EA driven scope changes (R-3) 		T		Organisational/ Enterprise		Scott O'Brien (NE)				Moderate				Moderate				Possible				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R127		C1		Construction Labor Productivity (C1)		Due to features of the labour market in NL, issues with availability of skilled workers and labour agreement with Unions the, available construction manpower may have lower productivity than assumed in C1 base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-173 covers this at the LCP level. this risk should be considered along with  R-43, R-123, R-124 (availability/ quantity). Both R-127 and R-43, R-123, R-124 may be subject of PEP-PER review		T		Construction		Scott O'Brien (NE)				Extreme				Extreme				Almost Certain				High						Extreme		> 360		Extreme		>100,000		Likely		50% - 90%		High

		R138		C1		Drug & Alcohol Abuse (C1)		As a result of labour shortage and deviation from standard hiring procedures, instances of drug/ alcohol abuse might take place at C1 construction sites and camps leading to security and safety risks including injuries and fatalities		Risk ID'ed at Risk Workshop of 9-Nov-2011 This risk should be evaluated by HSS team. Similar risks R-139 & R-140 for C3 & C4		T		HSS		Scott O'Brien (NE)												Possible				High														Possible		1% - 50%		High

		R147		C1		Supplier Availability (C1)		As there is limited number of qualified C1 suppliers in a situation of a heated market it could be difficult to engage at least one of qualified suppliers on LCP terms without increase of contract price that gives rise to inflated project costs and schedule delays		Risk ID'ed at Risk Workshop of 9-Nov-2011 Similar risks R-68 for C4 and R-148 for C1		T		Commercial		Scott O'Brien (NE)				Major				Major				Possible				Medium						Major		90 - 360		Major		10,000-100,000		Possible		1% - 50%		Medium

		R149		C1		Geotech vs. Claims (C1)		As detail geotech study data are not available during C1 design phase and if contractual obligations are not clearly stated, unforeseen soil conditions (real or imaginary) could be discovered by contractors leading to claims and extra costs		Risk ID'ed at Risk Workshop of 9-Nov-2011 Impacts on particular construction activities should be considered individually. If managed properly this may become an opportunity. Similar risks R-150 & R-151 for C3 & C4		T		Commercial		Michael Maeyens (SLI)								Moderate				Likely				Medium										Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R153		C1		Conservative Design (C1)		As conservative design approach ("worst case" scenarios) is used at C1 early design phases for all three components  due to lack of design input data and multiple inputs (interfaces), it could be possible to optimise the design in the course of engineering development leading to cost reductions, accelerated schedules and better constructability		Risk ID'ed at Risk Workshop of 9-Nov-2011 This is a general opportunity for all three components. Before addressing and focused activities this opportunity is assessed as prob=3, cost=3, schedule=3 as some optimisation will be done anyway. Focused activity should increase the probability/ impacts. Similar ops R-154 & R-155 for C3 & C4		O		Technical		Greg Snyder (SLI)				Moderate				Moderate				Possible				OPPORTUNITY						Moderate		30 - 90		Major		10,000-100,000		Likely		50% - 90%		OPPORTUNITY

		R174		C1		T&G Package Bid Closing & Negotiations		As A) T&G bid closing is delayed for 1.5 mos (9-Dec-2011 => 27-Jan-2012); B) Bid closing is followed by negotiations; C) negotiations are followed by the T&G contract award (still the same date as planned before the bid closing delay) D) T&G award is followed by the civil works (bulk excavation & concrete) with a 1 month float, negotiations could not absorb the bid closing delay or might take more time than planned in master schedule, giving rise to delay of civil works and “domino effect” of delays down the line in the LCP master schedule 		Risk ID'ed on 1-Dec-2011 Could be considered along with risk R-31 (T&G Late Design Changes). The cause of this risk belongs to package CH0030		T		Commercial		Scott O'Brien (NE)				Major				Moderate				Likely				High						Moderate		30 - 90		Minor		100 - 1,000		Possible		1% - 50%		Medium

		R183		C1		Rollway Construction vs. Impoundment		As a) for stability purposes it is necessary to partially construct two rollways following the spring flood of 2016 up to elevation 10m before full impoundment to elevation 39.0m; b) The rollways will start at elevation 5m and will go up to elevation 15.7m when fully complete; c) It is anticipated that it will take approximately 45 days to partially construct the rollways to elevation 10m, delays in construction of the rollways could impact on the impoundment schedule leading to overall C1 construction delay 		Risk ID'ed on 23-Jan-2011 discussion on January 23rd, 2012. Discussion on 23-Jan-12: baseline should be finalised first. Luc to come up proposal to Nalcor w/o 30-Jan-12 to set up assumptions and constraints in order to narrow options down.		T		Construction		Scott O'Brien (NE)				Extreme				Moderate				Possible				High						Moderate		30 - 90		Minor		100 - 1,000		Possible		1% - 50%		Medium

		R185		C1		Main Camp Capacity		As a) current baseline is to build a main C1 camp for 1,500 people; b) comparison with other similar projects (comparable volume of concrete works, etc.) pointed to higher number of required workers due to safety requirements, lower productivity, rotation, etc., planned camp capacity could not satisfy project requirements at peak of works leading to schedule delay		Risk ID'ed at C1 constructability review session on 24-Feb-2012		T		Construction		Scott O'Brien (NE)				Extreme				Moderate				Possible				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Low

		R188		C1		Impoundment in Winter: Head Pond (12.5 - 25M)		Due to a need to carry out head pond impoundment in winter, increasing of water level from natural 12.5m to 25m could mobilise high amount of ice and T&D, leading to flushing of high volume of ice and T&D downstream (environmental impact) and damage of spillway equipment (extra cost and time to repair).		Thei risk identified on April 4th, 2012 during preparation to head pond variant study.  The risk was amended on April 23rd by request of Daniel Damov to have broader view of risk exposure. (Ice is not a differentiator for head pond study)		T		Technical		Scott O'Brien (NE)				Major				Major				Possible				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Medium

		R189		C1		Impoundment in Winter (25 - 39m)		In case of powerhouse late completion and, hence, due to the need to carry out impoundment in winter to prevent possible revenue loss, increasing of water level from 25m to 39m could mobilise high amount of ice and T&D, leading to flushing of high volume of ice and T&D downstream (environmental impact) and damage of spillway equipment (extra cost and time to repair, delay of commissioning). 		This risk was identified by Daniel damov at the head pond variant strudy session on April 20th, 2012.		T		Technical		Scott O'Brien (NE)				Major				Major				Possible				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Medium

		R21		C1 		Bird Nesting (C1)		As the C1 construction site is located in the forest area used by birds for nesting, the nesting season (May - August) may preclude summer clearing activities as recommended by the EA panel leading to project delay		Risk ID'ed at Risk Workshop of 20-Sep-2011 R-175 covers this at LCP level. Similar risk R-106 for C4, no such risk for C3		T		Environmental		Steve Pellerin (NE)				Moderate								Possible				Medium						Moderate		30 - 90						Possible		1% - 50%		Medium

		R25		C1 		Post-Award Drawings (C1)		As T&G tender drawings are not supposed to be the C1 construction drawings, late changes after the contract's award may occur leading to extra costs and schedule delays to start civil works		Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R-109 & R-110 for C3 & C4. This risk is critical for timely start of powerhouse civil engineering works. It should be considered along with risk of delay of contract negotiations		T		Commercial		Luc Turcotte (SLI)				Major				Moderate				Possible				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R61		C1 		Supplier's QA/QC (C1)		Due to poor definition of required product quality, failure by supplier to implement effective QA/QC system and lack of control over sub-vendor quality system, final C1 product(s) could not pass the quality tests, leading to re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is a general risks for all components, especially important for T&G package CH0030 (Shipshaw lessons learned). Despite lump sum contracts and LD, schedule risks are still there and require monitoring		T		Commercial		Scott O'Brien (NE)				Extreme				Minor				Likely				High						Major		90 - 360		Minor		100 - 1,000		Possible		1% - 50%		Medium

		R83		C1 		Site Safety Coordination (C1)		Due to involvement of multiple organizations at the C1 construction sites, safety codes and operators (including union) mistakes may occur leading to injury and potential fatalities		Risk ID'ed at Risk Workshop of 21-Sep-2011 Should be subject of HSE plan. Similar risks R-170 & R-171 for C3 & C4		T		HSS		Scott O'Brien (NE)				Minor								Possible				High						Minor		7 -- 30						Unlikely		0.1% - 1%		Medium

		R67		C3		Electrode vs. EA Release Special Condition		Due to possible misunderstanding by general public and regulators of environmental impact of using electrodes instead of metallic return and opposition to the electrode use, a special condition may be attached to EA release to use the metallic return leading to cost implications		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-3 covers this at the LCP level. This is leading to substantial extra costs. (If opposition leads to schedule delay - this is  risk R-70.) Although this could be Nalcor risk, Satish Sud should be involved in the risk resolution		T		Regulatory		Darren Debourke (NE)				Extreme								Possible				High						Extreme		> 360		Extreme		>100,000		Possible		1% - 50%		High

		R70		C3		Electrode Return vs. Delay		Due to possible misunderstanding by general public and regulators of environmental impact of using electrodes instead of metallic return and opposition to the electrode use, the electrode use may be challenged during permitting process leading to schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-3 covers this at the LCP level. this is just a regular schedule risk. If recommended is metallic return - this is corporate risk R-67 leading to much lower attractiveness of the LCP		T		Regulatory		Darren Debourke (NE)				Major				Moderate				Likely				High						Major		90 - 360		Moderate		1,000 - 10,000		Likely		50% - 90%		High

		R71		C3		CFLco - Nalcor Interface		Possibility of interface with CFLco (Hydro Quebec) not being managed well, could lead to non timely decision making		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-178 covers this at the LCP level. this risk should be considered along with  risk R-64 (internal interfaces). Although Nalcor is supposed to lead this, Satish Sud should be part of risk resolution team		T		External		Darren DeBourke (NE)				Moderate				Moderate				Possible				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R75		C3		Outage Planning		Due to features of the communication process and decision making, timely scheduling of outages during commissioning to switch power on may become challenging leading to schedule delay and late completion date as well as safety impact		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk is allocated to C3 although C1 & C4 could be exposed too. This is a role of Completions manager (To be hired), meantime Fred Wilcox is assigned		T		Commissioning & Start-up		Darren Debourke (NE)				Minor				Minor				Possible				High						Minor		7 -- 30		Minor		100 - 1,000		Unlikely		0.1% - 1%		Medium

		R76		C3		Maritime Link Assumptions		Changes in reliability assumptions made for maritime link could change scope and may cause schedule delay and increase cost 		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk is allocated to C3 although C4 could be exposed too		T		Interface		Darren DeBourke (Nalcor)				Major				Major				Possible				Medium						Major				Major		10,000-100,000		Possible		1% - 50%		Medium

		R78		C3		System Integration and Commissioning		Due to need to coordinate commissioning at multiple sites between CFLco, NL Hydro and SNC, lack of experienced personnel may take place leading to schedule and cost impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is part of Labour Availability family of risks. Should be part of PEP-PER review. This risk assigned to C3 although C1 & C4 could be impacted		T		Commissioning & Start-up		Darren Debourke (NE)				Minor				Minor				Almost Certain				Medium						Minor		7 -- 30		Minor		100 - 1,000		Likely		50% - 90%		Medium

		R79		C3		Transformer Testing 		Due to possibility of transformer test failure at site, the failure could occur requiring transportation of the transformer back to workshop and causing schedule delay and increased cost		Risk ID'ed at Risk Workshop of 22-Sep-2011 This risk is part of commissioning family of risks. In case of a lump sum contract no much cost impact is expected, but schedule delay to fix the transformer might be major as may require bringing it back to the factory for overhaul		T		Commissioning & Start-up		Satish Sud (SLI)				Major				Minor				Possible				Medium						Major		90 - 360		Minor		100 - 1,000		Unlikely		0.1% - 1%		Medium

		R82		C3		Site Safety Coordination (C1)		Due to construction period of equipment in non-energized environment, risk exist when commissioning equipment		Risk ID'ed at Risk Workshop of 22-Sep-2011 Should be subject of HSE plan. This risk assigned to C3, although C1 & C4 could be impacted		T		HSS		Darren Debourke (NE)				Minor								Possible				High						Minor		7 -- 30						Unlikely		0.1% - 1%		Medium

		R98		C3		Safety vs. Heavy Equipment (C3)		Due to use of heavy equipment by C3 for civil works incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 This risk should be part of the HSE plan. R-13, R-99 are similar risks for C1 & C4		T		HSS		Darren Debourke (NE)				Minor								Possible				High						Minor		7 -- 30						Unlikely		0.1% - 1%		Medium

		R100		C3		Safety vs. Construction Hazards (C3)		As various hazards are expected during construction (using scaffolds, elevated platforms, explosives, severe weather, etc.), incidents may occur leading to injuries/ fatalities, work stoppage for investigations and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-14 & R101 for C1 & C4 		T		HSS		Darren Debourke (NE)				Minor								Possible				High						Minor		7 -- 30						Unlikely		0.1% - 1%		Medium

		R102		C3		Safety vs. Traffic Incidents (C3)		Due to requirements of cohabitation of personal and heavy equipment, traffic incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-15 & R-103 for C1 & C4		T		HSS		Darren Debourke (NE)				Minor								Possible				High						Minor		7 -- 30						Unlikely		0.1% - 1%		Medium

		R107		C3		Safety vs. Schedule Acceleration (C3)		Due to high profile of the LCP and pressure to complete the project on time, a requirement to accelerate/ 'crash' the construction schedule may be put forward in case of major delays that leads to lower safety standards and injuries/ fatalities, correspondingly		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risk R-22 & R-108 for C1 & C4. This risk requires taking intoaccount safety angle when required attempts to accelerate the project schedule are undertaken		T		HSS		Darren Debourke (NE)				Minor								Possible				High						Minor		7 -- 30						Unlikely		0.1% - 1%		Low

		R109		C3		Post-Award Drawings (C3)		As tender drawings are not supposed to be the C3 construction drawings, late changes after the contract's award may occur leading to extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-25 & R-110 for C1 & C4. Satish Sud is to support managing this risk		T		Commercial		Fred Wilcox				Moderate				Moderate				Possible				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Low

		R111		C3		Wild Fires (C3)		Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment, camp, smoking, etc.), forest fires might be started leading to the C3 camp & site evacuation, injuries/ fatalities or loss of equipment		Risk ID'ed at Risk Workshop of 22-Sep-2011 		T		HSS		Darren Debourke (NE)				Moderate				Moderate				Possible				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Medium

		R113		C3		Lower Level of Design (C3)		Due to C3 challenging engineering staffing or timelines, lower level of details of design for development of the base estimate, higher uncertainties could  lead to higher cost contingencies and drive extra uncertainties in adjacent disciplines (civil, electrical, etc.)		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-32 & R-114 for C1 & C4. This is not a risk strictly speaking. This is uncertainty and should be reflected in the "Ranges" model, not through risk register. 		T		Technical		Satish Sud (SLI)								Moderate				Possible				Medium										Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R115		C3		Manufacturing Capacity & Availability (C3)		Due to heated market conditions in the supplier's industries, shortage of qualified workforce and longer supply timelines would take place leading to extra C3 costs and schedule delays		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is major C3 supply package risk (any supply package) that covers labour availability in manufacturing. Presumably, in case of lump sum contracts cost impact would be very low, but schedule delay could be substantial. This is a summary risk for relevant packages of C3; similar risks R-33 & R-115 for C1 & C4 (Daniel became an owner by suggestion of Fabien/ 17-Feb-2012)		T		Commercial		Tousignant, Daniel (SLI)				Major				Moderate				Possible				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R117		C3		Adverse Winter Weather (C3)		As several C3 construction activities are planned for winter, abnormal winter weather (low temperatures, snow storms, snow falls, etc.) may occur during the construction leading to lower productivity, construction delay and safety risks		Risk ID'ed at Risk Workshop of 22-Sep-2011 Impact on C3 is minimal. Mapping may be done to all winter construction activities but with individual impact (Real is PST - the risk will be re-assigned to a permanent construction mamager when he is hired)		T		Construction		Real Mailhot (SLI)				Minor				Minor				Unlikely				Medium						Minor		7 -- 30						Rare		<0.1%		Low

		R119		C3		Construction Permits (C3)		As several dozens of C3 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-176 covers this at the LCP level. this risk is different from EA/ EIS permitting (risk 7). If several permits are late or missed, cumulative impact may be major to extreme for cost and schedule. When mapping this risk may be attached to several major construction activities with possible impact and moderate probability. Similar risk R-36 & R-120 for C1 & C4		T		Regulatory		Darren Debourke (NE)				Extreme				Major				Likely				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R123		C3		Construction Labour Availability (C3)		Due to features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.) the lack of  quantity of construction manpower may lead to C3 schedule delay and extra labour costs to attract as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-172 covers this at the LCP level. this risk doesn't take into account labour productivity (see R-127, R-128, R-129). The impact is different for different works. Both labour productivity risks and R-43 may be a subject of PEP-PER review		T		Commercial		Darren Debourke (NE)				Extreme				Extreme				Almost Certain				High						Extreme		> 360		Extreme		>100,000		Likely		50% - 90%		High

		R125		C3		Contractors' Availability (C3)		As several mega projects are planned in North America, it might become difficult to timely attract skilled/ qualified on-site contractors that leads to premium costs to attract, inflated C3 construction costs, lower productivity, less attractive contract terms for LCP, safety impact, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-177 covers this risk at LCP level. this is general construction package risk for all components. Impacts are different for different components. They should be evaluated when mapping risks. This may become an opportunity if properly managed. Similar risk R-44 & R-126 of C1 & C4		T		Commercial		Darren Debourke (NE)				Major				Major				Almost Certain				High						Major		90 - 360		Major		10,000-100,000		Likely		50% - 90%		High

		R128		C3		Construction Labor Productivity (C3)		Due to features of the labour market in NL, issues with availability of skilled workers and labour agreement with Unions, the available construction manpower may have lower productivity than assumed in C3 base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-173 covers this at the LCP level. this risk should be considered along with  R-43, R-123, R-124 (availability/ quantity). Both R-127 and R-43, R-123, R-124 may be subject of PEP-PER review		T		Construction		Darren Debourke (NE)				Extreme				Extreme				Almost Certain				High						Major		90 - 360		Major		10,000-100,000		Likely		50% - 90%		High

		R130		C3		Major Equipment Delivery (C3) Planning		As a result of poor scheduling, logistics planning, schedule risks and interface management, major contract delivery milestones might not be met, leading to overall C3 schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-51 & R-131. Depending on package corresponding Area manager will be the owner: Fred Wilcox, S. Connacher, W. Diaz (info from Luc Chausse)		T		Commercial		Darren Debourke (NE)				Major								Likely				High						Major		90 - 360						Possible		1% - 50%		Medium

		R132		C3		Commissioning Failures (C3)		As "stress'' testing of C3 equipment is part of commissioning, failure of some major equipment may occur during commissioning resulting in schedule delays, increased cost and HSE issues		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-57 & R-132 for C1 & C4. This is a role of Completion Manager. Until this position filled, Fred Wilcox is assigned		T		Commissioning & Start-up		Darren Debourke (NE)				Major				Major				Possible				High						Major		90 - 360		Major		10,000-100,000		Unlikely		0.1% - 1%		Medium

		R134		C3		Contractor's Errors/ Omissions (C3)		Due to lack of control over contractor's construction activities or poor interface management, contractor(s) might make errors/ omissions (including false works) leading to C3 re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any contract package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-59 & R-135 for C1 & C4		T		Completeness		Real Mailhot (SLI)				Major				Minor				Possible				Medium						Major		90 - 360		Minor		100 - 1,000		Possible		1% - 50%		Medium

		R136		C3		Design & Manufacturing Errors/ Omissions (C3)		Due to lack of control over supplier's design activities, poor interface management or lack of technological readiness to produce, supplier(s) might produce design with errors/ omissions so that the final products do not meet C3 spec/ quality requirements and give rise to a need to re-design/ re-work, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-60 & R-137 for C1 & C4. Depending on package corresponding Area manager will be the owner: Fred Wilcox, S. Connacher, W. Diaz (info from Luc Chausse) 		T		Completeness		Fred Wilcox (SLI)				Major				Minor				Possible				Medium						Major		90 - 360		Minor		100 - 1,000		Unlikely		0.1% - 1%		Medium

		R139		C3		Drug & Alcohol Abuse (C3)		As a result of labour shortage and deviation from standard hiring procedures, instances of drug/ alcohol abuse might take place at C3 construction sites and camps leading to security and safety risks including injuries and fatalities		Risk ID'ed at Risk Workshop of 4-Nov-2011 This risk should be evaluated by HSS team. Similar risks R-138 & R-140 for C1 & C4		T		HSS		Darren Debourke (NE)												Possible				High														Unlikely		0.1% - 1%		Medium

		R150		C3		Geotech vs. Claims (C3)		As detail geotech study data are not available during C3 design phase and if contractual obligations are not clearly stated, unforeseen soil conditions (real or imaginary) could be discovered by contractors leading to claims and extra costs		Risk ID'ed at Risk Workshop of 4-Nov-2011 According to LC: THIS IS MINOR RISK FOR C3. Impacts on particular construction activities should be considered individually. If managed properly this may become an opportunity. Similar risks R-150 & R-151 for C1 & C4 (Tony Villaraza assigned by request of Luc Chausse/ 17-Feb-2012)		T		Commercial		Tony Villaraza (SLI)				Minor				Minor				Possible				Medium						Minor		7 -- 30		Minor		100 - 1,000		Unlikely		0.1% - 1%		Low

		R152		C3		Fiber Optic Line (C3)		As the fiber optic line development is not part of the LCP project and is to be developed by Bell Aliant, timely availability of fiber optic communication might become problematic leading to issues with coordination of sites, crews, contractors, etc. and safety issues		Risk ID'ed at Risk Workshop of 4-Nov-2011 This is external interface between Nalcor and Bell Aliant. Despite it is not part of the LCP scope to develop, usage of the optic line is included to baseline as a given		T		Technical		Darren Debourke (NE)				Moderate				Moderate				Likely				High						Minor		7 -- 30		Moderate		1,000 - 10,000		Possible		1% - 50%		High

		R158		C3		Supplier's QA/QC (C3)		Due to failure by supplier to implement effective QA/QC system and lack of control over sub-vendor quality system, final C3 product(s) could not pass the quality tests, leading to re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 4-Nov-2011 This is a general risks for all component's supplier's packages. Despite lump sum contracts and LD, schedule risks are still there and require monitoring. Similar risks R-61 & R-159 for C1 & C4		T		Commercial		Darren Debourke (NE)				Major				Minor				Likely				High						Major		90 - 360		Minor		100 - 1,000		Possible		1% - 50%		Medium

		R162		C3		Interfaces (C3)		As multiple complex hard & soft C3 interfaces require inputs from project components and disciplines, efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays		Risk ID'ed at Risk Workshop of 4-Nov-2011 R-178 covers this at the LCP level. Similar risks R-64 & R-163 for components C1 & C4. 		T		Interface		Darren Debourke (NE)				Major				Major				Almost Certain				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Likely		50% - 90%		Medium

		R164		C3		Availability of Construction Management Personnel (C3)		Due to features of the labour market in NL and lack of qualified C3 construction management personnel, difficulties with attracting and retaining of right engineering and management personnel may occur leading to negative impact on design and construction, lower productivity and higher labour costs		Risk ID'ed at Risk Workshop of 4-Nov-2011 R-172 covers this at the LCP level. this risk is a part of broader picture on labour availability and productivity, should be part of PEP-PER review. Similar risks R-65 & R-165 for C1 & C4. Real Mailhot is PST, when a C3 construcxtion manager is hired - he will take over (info from Luc Chausse/ 16-Feb-2012)		T		Construction		Darren Debourke (NE)				Major				Moderate				Likely				High						Major		90 - 360		Minor		100 - 1,000		Likely		50% - 90%		High

		R168		C3		Scope Change (C3)		As final scope is not frozen, some scope elements could be transferred to/ from C3 in future even after project sanctioning, leading to re-design, re-definition of corresponding packages, late ordering of materials & services/ cancellations, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 4-Nov-2011  Similar risks R-74 & R-169 for C1 & C4. This risk doesn't cover EA driven scope changes (R-3)		T		Organisational/ Enterprise		Darren Debourke (NE)				Major				Major				Likely				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R170		C3		Site Safety Coordination (C3)		Due to involvement of multiple organizations at the C3 construction sites, safety codes and operators (including union) mistakes may occur leading to injury and potential fatalities		Risk ID'ed at Risk Workshop of 4-Nov-2011 Similar risks R-83 & R-171 for C1 & C4		T		HSS		Darren Debourke (NE)				Minor								Possible				High						Minor		7 -- 30						Unlikely		0.1% - 1%		Medium

		R68		C4		Insulator Supplier Availability (hvdc) (C4)		As there is limited number of qualified C4 HVdc suppliers for insulators supply (2 suppliers only), in a situation of a heated market it could be difficult to engage at least one of them on LCP terms without increase of contract price that gives rise to inflated project costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 These two suppliers are large international companies representing oligopoly. They have high bargaining power. They could dictate contract conditions to LCP. This should be considered as a part of broader discussion on  supplier's availability. Similar risks R-147 & R-148 for C1 & C3 (Hartfield Stevens became owner 17-Feb-2012/ suggestion from Fabien)		T		Commercial		Keenan Healey (SLI)				Moderate				Moderate				Possible				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Low

		R85		C4		HVdc & HVac Contractor Availability (C4)		As several other transmission line projects are planned in North America, it might become difficult to attract skilled on-site contractors that leads to higher construction costs, lower productivity and less attractive for LCP contracting terms		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-177 covers this at the LCP level. This risk should be part of more general risk on contractor's availability		T		Commercial		Kyle Tucker (NE)				Major				Major				Almost Certain				High						Major		90 - 360		Major		10,000-100,000		Likely		50% - 90%		High

		R87		C4		Weather and Pollution Design Data (C4)		As limited amount of historic data is available for transmission line design in NL, quality of the design may suffer resulting in suboptimal solutions, extra costs, re-work, schedule delays and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011  Only two years of data available on pollution, observation data for another year expected that should improve quality of historic data significantly		T		Technical		Gokhan Saltan (SLI)				Moderate				Moderate				Possible				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R89		C4		RoW (C4)		Due to features of land registry in the province, it will be difficult to identify all land owners along route thay leads to surprises in land ownerships and claims from owners		Risk ID'ed at Risk Workshop of 22-Sep-2011  Existing land registration system is not consistent and doesn't allow identify land owners reliably. This an issue especially in populated areas of Avalon peninsular. John Cooper (NE) is to support managing this risk		T		External		Kyle Tucker (NE)				Major				Minor				Likely				High						Major		90 - 360		Minor		100 - 1,000		Possible		1% - 50%		Medium

		R92		C4		Late Design Change (C4)		As late design criteria change initiated by customer for transmission line is possible, redesign may occur leading to re-definition of corresponding packages, schedule delay and extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is linked to the general risk R-3, as well as with R-25, R-31, R-92, R-95		T		Technical		Gokhan Saltan (SLI)				Major				Major				Possible				Medium						Major		90 - 360		Major		10,000-100,000		Unlikely		0.1% - 1%		Medium

		R93		C4		Remote Site Logistics (C4)		As construction of transmission lines is planned in several remote location (especially in Labrador) and delivery to these sites are possible only in certain season windows, logistics difficulties to deliver construction equipment, materials and crews may occur leading to extra logistics costs, schedule delay (including triggering delays till next window) and safety impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-122  is a general logistics risk for C4 but about delivery to some remote areas		T		Commercial		Claude Daneau (SLI)				Moderate				Moderate				Unlikely				Low						Moderate		30 - 90		Moderate		1,000 - 10,000		Rare				Low

		R94		C4		Helicopter Use in Labrador for HVac  (C4)		In some remote areas of Labrador use of helicopter could be considered as opportunity to reduce labour numbers and accelerate the schedule 		Risk ID'ed at Risk Workshop of 22-Sep-2011 1) Very good organisation of works is required to make helicopter use effective. Any delay could lead to high extra costs due to high helicopter hourly rates; 2) using helicopter represents high safety risks!!!		O		Construction		Kyle Tucker (NE)				Moderate				Moderate				Possible				OPPORTUNITY						Moderate		30 - 90		Moderate		1,000 - 10,000		Likely		50% - 90%		OPPORTUNITY

		R95		C4		EA Release for HVdc (C4)		Due to delay in EA release, start of early C4 construction activities may be delayed leading to missed construction windows in some cases and overall project delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-3 covers this at the LCP level. AC has lower risk (application done, not approved yet), DC - higher risk		T		Regulatory		Steve Pelerin (NE)				Major				Moderate				Likely				High						Major		90 - 360		Moderate		1,000 - 10,000		Likely		50% - 90%		High

		R99		C4		Safety vs. Heavy Equipment (C4)		Due to use of heavy equipment by C4 for civil works incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 This risk should be part of the HSE plan.		T		HSS		Kyle Tucker (NE)												Possible				High														Unlikely		0.1% - 1%		Medium

		R101		C4		Safety vs. Construction Hazards (C4)		As various hazards are expected during construction (using scaffolds, elevated platforms, explosives, severe weather, etc.), incidents may occur leading to injuries/ fatalities, work stoppage for investigations and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-14 & R100 for C1 & C3 		T		HSS		Kyle Tucker (NE)												Possible				High														Unlikely		0.1% - 1%		Medium

		R103		C4		Safety vs. Traffic Incidents (C4)		Due to requirements of cohabitation of personal and heavy equipment, traffic incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-15 and R-102 for C1 & C3		T		HSS		Kyle Tucker (NE)												Possible				High														Unlikely		0.1% - 1%		Medium

		R105		C4		Terrestrial Habitat (HVac) (C4)		As requirements by Environment Canada (EC) on terrestrial habitat replacement is unclear (evolving) and are not factored in to the base estimate yet, the requirement to replace the terrestrial habitat may be eventually put forward by EC leading to extra costs and schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-175 covers this at the LCP level. similar risk R-20 for C1, C3 doesn't have this risk		T		Environmental		Steve Pellerin (NE)				Moderate				Minor				Possible				Medium						Moderate		30 - 90		Minor		100 - 1,000		Possible		1% - 50%		Medium

		R106		C4		Bird Nesting (HVac)  (C4)		As the construction site is located in the forest area used by birds for nesting, the nesting season (May - August) may preclude summer clearing activities as recommended by the EA panel leading to project delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-175 covers this at the LCP level. similar risk R-21 for C1, C3 doesn't have this risk		T		Environmental		Claude Daneau (SLI)				Moderate				Minor				Possible				Medium						Moderate		30 - 90		Minor		100 - 1,000		Possible		1% - 50%		Medium

		R108		C4		Safety vs. Schedule Acceleration (C4)		Due to high profile of the LCP and pressure to complete the project on time, a requirement to accelerate/ 'crash' the construction schedule may be put forward in case of major delays that leads to lower safety standards and injuries/ fatalities, correspondingly		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risk R-22 & R-107 for C1 & C3		T		HSS		Kyle Tucker (NE)												Possible				High														Unlikely		0.1% - 1%		Medium

		R110		C4		Post-Award Drawings (C4)		As tender drawings are not supposed to be the C4 construction drawings, late changes after the contract's award may occur leading to extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-25 & R-109 for C1 & C4		T		Commercial		Gokhan Saltan (SLI)				Minor				Minor				Possible				Medium						Minor		7 -- 30		Minor		100 - 1,000		Unlikely		0.1% - 1%		Low

		R112		C4		Wild Fires (C4)		Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment, camp, smoking, etc.), forest fires might be started leading to the C4 camp & site evacuation, injuries/ fatalities or loss of equipment		Risk ID'ed at Risk Workshop of 22-Sep-2011 		T		HSS		Kyle Tucker (NE)				Moderate				Minor				Possible				High														Unlikely		0.1% - 1%		Medium

		R118		C4		Adverse Weather (C4)		As several C4 construction activities are planned for winter, abnormal winter weather (low temperatures, snow storms, snow falls, etc.) may occur during the construction leading to lower productivity, construction delay and safety risks		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is generic risk for whole project different impact for different components: Mapping may be done to all winter construction activities but with individual impacts. This could impact use of helicopters (R-94)		T		Construction		Kyle Tucker (NE)				Minor				Minor				Possible				High						Minor		7 -- 30		Minor		100 - 1,000		Possible		1% - 50%		High

		R120		C4		Construction Permits (C4)		As several dozens of C4 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-176 covers this at the LCP level. this risk is different from EA/ EIS permitting (risk 7). If several permits are late or missed, cumulative impact may be major to extreme for cost and schedule. When mapping this risk may be attached to several major construction activities with possible impact and moderate probability. Similar risk R-119 & R-120 for C3 & C4		T		Regulatory		Kyle Tucker (NE)				Major				Major				Likely				High						Major		90 - 360		Major		10,000-100,000		Possible		1% - 50%		Medium

		R122		C4		Logistics (C4)		Due to less than optimal logistics plan, some transportation aspects (weather/ season's delivery window, size of equipment, road conditions, availability of lifting equipment in ports, etc.) might impede timely delivery of C4 equipment & materials to the sites that leads to schedule delays and extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011 For C4 it is mostly about tower parts delivery. This supply package risks is general for all components. However, impact on schedule for different components is different. Evaluation of the impacts would be required during the mapping of this risk to schedule activities. Different causes may be considered in detail during PEP-PER study. Presumably, in case of lump sum contracts cost impact would be very low due to LD, but schedule delay could be substantial		T		Commercial		Ed Over (SLI)				Major				Moderate				Possible				Medium						Major		90 - 360		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Medium

		R124		C4		Construction Labour Availability (C4)		Due to a) features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.); b) planning of power line construction in various (remote) areas of NL, the lack of quantity of construction manpower may lead to C4 schedule delay and extra labour costs to attract as well as quality of works, safety risks, etc.   		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-172 covers this at the LCP level. Labour Availability risk should be LCP general risk, Hilary is to coordinate this activity for three components. This risk doesn't take into account labour productivity (see R-98). The impact is different for different works. Both R-98 and R-43 may be a subject of PEP-PER review. This risk could be considered as strategic and subject to risk resolution led by Nalcor		T		Commercial		Kyle Tucker (NE)				Extreme				Extreme				Almost Certain				High						Extreme		> 360		Extreme		>100,000		Likely		50% - 90%		High

		R129		C4		Construction Labour Productivity (C4)		Due to features of the labour market in NL, issues with availability of skilled workers and labour agreement with Unions, the available construction manpower may have lower productivity than assumed in C4 base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-173 covers this at the LCP level. This risk should be considered general LCP risk. Ron Power and Normand Bechard are to own this at the project level. This risk should be considered along with  R-43, R-123, R-124 (availability/ quantity). Both R-127 and R-43, R-123, R-124 may be subject of PEP-PER review		T		Construction		Kyle Tucker (NE)				Extreme				Extreme				Almost Certain				High						Major		90 - 360		Major		10,000-100,000		Likely		50% - 90%		High

		R131		C4		Major Material Delivery (C4): Planning for HVac		As a result of poor scheduling, schedule risks and interface management, major contract delivery milestones for HVac might not be met leading to overall C4 schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-51 & R-130. This is risk for HVac; Risk R186 is for HVdc		T		Commercial		Kumar Kandaswamy (SLI)				Major								Possible				Medium						Major		90 - 360						Possible		1% - 50%		Medium

		R135		C4		Contractor's Errors/ Omissions (C4)		Due to lack of control over contractor's construction activities or poor interface management, contractor(s) might make errors/ omissions (including false works) leading to C4 re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any contract package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-59 & R-134 for C1 & C3		T		Completeness		Claude Daneau (SLI)				Major				Minor				Possible				Medium						Major		90 - 360		Minor		100 - 1,000		Unlikely		0.1% - 1%		Medium

		R137		C4		Design & Manufacturing Errors/ Omissions (C4)		Due to lack of control over supplier's design activities, poor interface management or lack of technological readiness to produce, supplier(s) might produce design with errors/ omissions so that the final products do not meet C4 spec/ quality requirements and give rise to a need to re-design/ re-work, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-60 & R-136 for C1 & C3		T		Completeness		Kumar Kandaswamy (SLI)				Major				Minor				Possible				Medium						Major		90 - 360		Minor		100 - 1,000		Unlikely		0.1% - 1%		Medium

		R140		C4		Drug & Alcohol Abuse (C4)		As a result of labour shortage and deviation from standard hiring procedures, instances of drug/ alcohol abuse might take place at C4 construction sites and camps leading to security and safety risks including injuries and fatalities		Risk ID'ed at Risk Workshop of 10-Nov-2011 This risk should be evaluated by HSS team. Similar risks R-139 & R-139 for C1 & C4		T		HSS		Kyle Tucker (NE)												Possible				High														Possible		1% - 50%		High

		R151		C4		Geotech vs. Claims (C4)		As detail geotech study data are not available during C4 design phase and if contractual obligations are not clearly stated, unforeseen soil conditions (real or imaginary) could be discovered by contractors leading to claims and extra costs		 Risk ID'ed at Risk Workshop of 10-Nov-2011 Impacts on particular construction activities should be considered individually. If managed properly this may become an opportunity. Similar risks R-149 & R-151 for C1 & C3. Drilling program for DC is acceptable even before the EA release,  for AC is not posisble		T		Commercial		Afzal Hussain (SLI)								Moderate				Possible				Medium										Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Low

		R155		C4		Optimisation of the Conservative Design (C4)		As conservative design approach ("worst case" scenarios) is used at C4 early design phases for all three components  due to lack of design input data and multiple inputs (interfaces), it could be possible to optimise the design in the course of engineering development leading to cost reductions, accelerated schedules and better constructability		Risk ID'ed at Risk Workshop of 10-Nov-2011 This is a general opportunity for all three components. Before addressing and focused activities this opportunity is assessed as prob=3, cost=3, schedule=3 as some optimisation will be done anyway. Focused activity should increase the probability/ impacts		O		Technical		Gokhan Saltan (SLI)								Minor				Possible				OPPORTUNITY										Moderate		1,000 - 10,000		Likely		50% - 90%		OPPORTUNITY

		R159		C4		Supplier's QA/QC (C4)		Due to poor definition of required product quality, failure by supplier to implement effective QA/QC system and lack of control over sub-vendor quality system, final C4 product(s) could not pass the quality tests, leading to re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of10-Nov-2011 This is a general risks for all component's supplier's packages. Despite lump sum contracts and LD, schedule risks are still there and require monitoring. Similar risks R-61 & R-158 for C1 & C3 		T		Commercial		Kyle Tucker (NE)				Major				Minor				Likely				High						Major		90 - 360		Minor		100 - 1,000		Possible		1% - 50%		Medium

		R163		C4		Interfaces (C4)		As multiple complex hard & soft C4 interfaces require inputs from project components and disciplines and outputs to contractors, efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays		Risk ID'ed at Risk Workshop of 10-Nov-2011 R-178 covers this at the LCP level. Solder Pond: interface with Nalcor and C3.     Similar risks R-64 & R-162 for components C1 & C3. 		T		Interface		Kyle Tucker (NE)				Moderate				Moderate				Almost Certain				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Likely		50% - 90%		Medium

		R165		C4		Availability of SLI Construction Management Personnel (C4)		Due to features of the labour market in NL and lack of qualified C4 construction management personnel, difficulties with attracting and retaining of right engineering and management personnel may occur leading to negative impact on design and construction, lower productivity and higher labour costs		Risk ID'ed at Risk Workshop of 10-Nov-2011 R-172 covers this at the LCP level on labour availability and productivity, should be part of PEP-PER review. Similar risks R-65 & R-164 for C3 & C4.This risk is about LCP not contractor's personnel.		T		Construction		Kyle Tucker (NE)				Major				Moderate				Likely				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R171		C4		Site Safety Coordination (C4)		Due to involvement of multiple organizations at the C4 construction sites, safety codes and operators (including union) mistakes may occur leading to injury and potential fatalities		Risk ID'ed at Risk Workshop of 10-Nov-2011 Similar risks R-83 & R-171 for C1 & C4		T		HSS		Kyle Tucker (NE)												Possible				High														Unlikely		0.1% - 1%		Medium

		R180		C4		Transmission Line River Crossing vs. TSS (CD0512)		As part of the Construction Power Supply package scope includes river crossing and clearing of the river bank area, these activities could disturb and contaminate the river giving rise to higher Total Suspended Solids (TSS) levels (Standard: TSS <30 p.p.m.) and leading to extra costs and delays to comply with regulations		Risk ID'ed on 15-Dec-2011 this risk came from package inventory CD0512 - Construction Power Supply (package risk 4). Formally this risk belongs to C3 but managed by C4.		T		Environmental		Kumar Kandaswamy (SLI)												Possible				Medium														Unlikely		0.1% - 1%		Low

		R186		C4		Major Material Delivery (C4): Planning for HVdc		As a result of poor scheduling, schedule risks and interface management, major contract delivery milestones for HVdc might not be met leading to overall C4 schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-51 & R-130. This is risk for HVdc; Risk R131 is for HVac		T		Commercial		Keenan Healey (SLI)				Major								Possible				Medium						Major		90 - 360						Possible		1% - 50%		Medium

		R3		LCP		EA Release Special Conditions		Due to high interest of the government, general public and NGO's in the LCP, special conditions may be attached to the project permits (EA vs. Environmental Protection Plan) resulting in scope change, schedule delays and extra costs to comply		Risk ID'ed at Risk Workshop of 20-Sep-2011 This is a risk that covers at LCP level corresponding component's risks R-9, R-67, R-70, R-95.  Purpose: coordination and support at LCP level. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. EA release for C1 was done in March 2012. EA release for HVdc and C3 will be done later separately. After EA release issued for MF and HVac line in March 2012, this risks is about HVdc, marine link and converter stations and can be downgraded		T		Regulatory		Ron Power (NE)				Major				Major				Possible				Medium						Major		90 - 360		Major		10,000-100,000		Possible		1% - 50%		Medium

		R52		LCP		Contracting Strategy Adjustments		Due to heated market conditions or financing constraints, LCP may need to change contracting strategy, causing delays in schedule and increase in cost		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk is closely related to contractor's & supplier's (qualified) availability: R-44, R-68, R-125, R-126, R-147, R-148. These risks could be causes for this risk. Moreover, risks R-177 and R-179 drive this risk at LCP level		T		Commercial		Ron Power (NE)				Major				Major				Likely				High						Major		90 - 360		Major		10,000-100,000		Possible		1% - 50%		Medium

		R54		LCP		RFP/ Contract Quality		As an intent to maintain project schedule when working under time crunch or due to incomplete contracting strategy, fast tracking approach towards RFP/ contracts development and deviation from established procurement/ contracting procedures might be adopted that lead to sub-standard, incomplete or inadequate package scopes and unclearly defined contractual obligations in terms of scope, cost, schedule, quality, safety		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is a general risk for all components/ packages. It might be a subject of PEP-PER study		T		Commercial		Pat Hussey (NE)				Major				Major				Possible				Medium						Major		90 - 360		Major		10,000-100,000		Possible		1% - 50%		Medium

		R69		LCP		Knowledge Transfer		Due to maturity of owner and wealth of experience, opportunity exist for interfacing between Nalcor and SLI on existing system and hvdc system		Risk ID'ed at Risk Workshop of 21-Sep-2011 Real positive impact is in operations - when results of interfaces and training could be visible. Although Nalcor could lead this, Nick Gillis should be part of the opportunity resolution team		O		Interface		Bob Barns (NE)				Moderate				Moderate				Possible				OPPORTUNITY						Moderate		30 - 90		Moderate		1,000 - 10,000		Likely		50% - 90%		OPPORTUNITY

		R72		LCP		Final Project Integration		Due to complexity, overall integration of all LCP components and activities plus external Island Link prior to project commissioning, may represent significant challenge leading to overall delay of commissioning		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk comes from C3 that is integrating component for the other components. This risk is also linked with the external interfaces risk R-71		T		Organisational/ Enterprise		Ron Power (NE)				Major				Major				Likely				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R77		LCP		Class of Estimate & Cost Escalation		Because the base estimate for DG3 is preliminary and done in money of the base period, the real pricing in the time of purchasing may be different due to market conditions then, leading to extra costs		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is quite certain (issue) to happen and should be managed outside of risk register model: 1) in "ranges" model for uncertainties around cost estimate accounts and 2) in cost escalation model.  This should be considered as opportunity (cost de-escalation) if time of purchasing is properly used to minimise pricing		T		Commercial		Jason Kean (NE)								Major				Almost Certain				High										Major		10,000-100,000		Almost Certain		>90%		High

		R80		LCP		Early Procurement		Due to volatility of equipment pricing, early procurement of equipment could result in lower cost and allow some float in the schedule 		Risk ID'ed at Risk Workshop of 22-Sep-2011 This opportunity depends on owner's policy on purchasing before final investment decision. Time of purchasing may be defined using macro economic data from Global Insight		O		Commercial		Normand Bechard (SLI)				Moderate				Moderate				Possible				OPPORTUNITY						Major		90 - 360		Moderate		1,000 - 10,000		Likely		50% - 90%		OPPORTUNITY

		R81		LCP		Project Controls: Packages		Due to possible a) problems with delivery of packages (quality, labour availability, etc.), b) project/ document controls under-staffing, c) difficulties to measure progress and quantities of construction packages, d) late engineering changes, some packages could be delivered with delays and increased quantities, leading to overall schedule delays and extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011  This is part of risk inventory for (almost) any package both supply and construct ones. Due to LD cost impact is not high but schedule delays are still there.		T		Commercial		Normand Bechard (SLI)				Moderate				Minor				Possible				Medium						Moderate		30 - 90		Minor				Possible		1% - 50%		Medium

		R84		LCP		Operation Staff		Due to current limited number of operators within Nalcor, understaffing during commissioning and operations may occur, leading to commissioning delay, start of operations and lower accet productivity  		Risk ID'ed at Risk Workshop of 21-Sep-2011 Could be considered along with R-69 (knowledge transfer), R-72 (intergration) and R-78 (commissioning)		T		Operations		John Mallam (NE)								Moderate				Possible				Medium										Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R86		LCP		Sourcing Globally		Due to slow economy in some parts of the world, opportunity could be exploited to source services from markets all over the world giving rise to cost savings		Risk ID'ed at Risk Workshop of 22-Sep-2011 That opportunity may be split to three for C1, C3, C4 if required. Savings should not be overridden by low quality and schedule delays. Close overlapping with R-96 - may be combined		O		Commercial		Normand Bechard (SLI)								Major				Possible				OPPORTUNITY										Major		10,000-100,000		Possible		1% - 50%		OPPORTUNITY

		R141		LCP		Innu Involvement/ IBA		Due to intimate involvement of Innu people in delivery of the project (IBA), there might be instances of negative influence on LCP contracting, permitting, labour relations, that leads to narrower choices of contractors, suppliers and labour, issues with environmental monitoring and permitting (destruction of land and hunting areas during construction, etc.) leading to extra costs, schedule delays, safety issues, etc.		Risk ID'ed at Risk Workshop of 9-Nov-2011 This risks should be considered along with labour and contractor's availability, labour productivity and permitting risks		T		External		Pat Hussey (NE)				Moderate				Moderate				Likely				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R144		LCP		Spare Parts v. RAM 		As RAM analysis for whole system  has yet to be carried out according to declared level of availability, spare part requirements could be too conservative and become an additional OpEx cost that leads to poorer project economics and lower attractiveness for stakeholders		Risk ID'ed at Risk Workshop of 9-Nov-2011 This is not exactly a project risk. But it makes impact on the LCP economic model through OpEx and hence important for competitiveness of LCP. Corresponding RAM modeling should be done during project development by operations people. Potentially, that may be an opportunity to optimise the level of spare part and redundant equipment stock as well as demonstrate investor's structured approach towards OpEx and economic model development.		T		Operations		John Mallam (NE)				Moderate				Moderate				Likely				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R156		LCP		SLI - Nalcor Contract, Coordination and Alignment		As a) coordination between SLI and Nalcor reflects current contract between the organisations; b) different organisational approaches/ cultures exist as related to the contract interpretation and decision making; c) lack of staffing in both organisations takes place, the lack of alignment and decision-making efficiency could occur, leading to non timely decision making, lower quality of decisions, re-work, schedule delay and extra costs		Risk ID'ed at Risk Workshop of 9-Nov-2011 a) Different approaches and experience towards various EPCM activities should be married based on the Contract; b) people from various SLI divisions are seconded to the LCP that have variations of procedures inside of SLI. c) Existing cost+ contract (Consultancy type) between Nalcor and SLI assumes no room for changes and key decision making by SLI. d) This risk should be considered along with risk R-64 (internal interfaces), and R-69 (opportunity to train and coach). Good progress is done on coordination streamlining recently. But still it is top organisational risk		T		Organisational/ Enterprise		Ron Power (NE)				Major				Major				Almost Certain				High						Major		90 - 360		Major		10,000-100,000		Likely		50% - 90%		High

		R157		LCP		Facilities Sharing		As each component develops all required facilities independently (including accommodation), there could be an opportunity to share facilities and optimise their use among components, leading to overall CapEx reduction		Risk ID'ed at Risk Workshop of 9-Nov-2011 Engineering from all three components should review this opportunity, compare requirements (including timing) and make adjustments in project execution plan and base estimates. Moderate probability and impacts are selected, focused activities could increase these. Nick  Gillis assigned to manage internal interfaces among three component engineering managers		O		Organisational/ Enterprise		Normand Bechard (SLI)				Moderate				Moderate				Possible				OPPORTUNITY						Moderate		30 - 90		Moderate		1,000 - 10,000		Likely		50% - 90%		OPPORTUNITY

		R172		LCP		Construction Labour Availability -LCP		Due to features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.) the lack of quantity of construction manpower may occur  leading to LCP schedule delay and extra labour costs to attract as well as giving rise to reduction of quality of works, safety risks impact, etc.   		Risk ID'ed on 1-Dec-2011 This risk is considered a general LCP risks managed at the project level. Same time, C1, C3 and C4 have the same risks at the component levels to assure proper management of the risk at component level: R-43 (for C1), R-123 (for C3) and R-124 (for C4). Also covered are risks R-65, R-164, R-165 (construction management availability). Hilary Hynes is to coordinate this risk with corresponding component's risk owners, SLI  and Nalcor management. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead.		T		Commercial		Ron Power (NE)				Extreme				Extreme				Almost Certain				High						Extreme		> 360		Extreme		>100,000		Likely		50% - 90%		High

		R173		LCP		Construction Labor Productivity - LCP		Due to a) features of the labour market in NL, b) issues with availability of skilled workers, c) labour agreement with Unions; d) inadequate organisation of construction works, the available construction manpower may have lower productivity than assumed in LCP base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, safety risks, etc.		Risk ID'ed on 1-Dec-2011 This risk is considered a general LCP risks managed at the project level. Same time, C1, C3 and C4 have the same risks at the component levels to assure proper management of the risk at component level: R-127 (for C1), R-128 (for C3) and R-129 (for C4). Normand Bechard & Ron Power are to coordinate this risk with corresponding component's risk owners, SLI  and Nalcor management. This is rather issue (given) that should be taken into account in "ranges" model of base estimate not risk register model. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead.		T		Commercial		Ron Power (NE)				Extreme				Extreme				Almost Certain				High						Extreme		> 360		Extreme		>100,000		Likely		50% - 90%		High

		R175		LCP		Sensitive Areas -LCP		Due to exposure of C1, C3, C4 to sensitive areas (archeological sites, fish habitat, terrestrial habitat, bird nesting), delays may occur with permit's obtaining and start of construction works which leads to work stoppage and overall project delay 		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-10, R-19, R-104, R-20, R-105, R-21, R-106. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. 		T		Regulatory		Steve Pellerin (NE)				Major				Major				Possible				Medium						Major		90 - 360		Major		10,000-100,000		Possible		1% - 50%		Medium

		R176		LCP		Construction Permits -LCP		As several dozens of C1, C3, C4 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost 		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-36, R-119, R-120. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. 		T		Regulatory		Ron Power (NE)				Extreme				Moderate				Likely				High						Extreme		> 360		Moderate		1,000 - 10,000		Possible		1% - 50%		High

		R177		LCP		Contractor's Availability - LCP		As several mega projects are planned in North America related to hydro power generation and transmission, it might become difficult to timely attract skilled/ qualified on-site contractors that leads to premium costs to attract, inflated construction costs, lower productivity, less attractive contract terms for LCP, safety risks, etc.		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-44, R-125, R-85. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. This risk could drive R-52 (adjustment of LCP contracting strategy). Ron Power is to support managing this risk 		T		Commercial		Ron Power (NE)				Extreme				Extreme				Almost Certain				High						Extreme		> 360		Extreme		>100,000		Almost Certain		>90%		High

		R178		LCP		Interfaces - LCP		As multiple complex hard & soft interfaces require inputs from project components and disciplines as well as  external organisations (CFLco, SOBI, etc.), efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays, failures during commissioning, etc.		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-64, R-162, R-163, R-71, R-75, R-76, R-78, R-156, R-157 . Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. 		T		Interface		Ron Power (NE)				Extreme				Extreme				Almost Certain				High						Extreme		> 360		Extreme		>100,000		Almost Certain		>90%		High

		R179		LCP		Supplier's Availability - LCP		As there is limited number of qualified suppliers in a situation of a heated market it could be difficult to engage qualified suppliers on LCP terms without increase of contract price that gives rise to inflated project costs and schedule delays		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-33, R-68, R-115, R-147.. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. This risk could drive R-52 (adjustment of LCP contracting stratefgy). Ron Power is to support managing this risk. Ron Power is to support managing this risk  		T		Commercial		Ron Power (NE)				Major				Major				Possible				Medium						Major		90 - 360		Major		10,000-100,000		Possible		1% - 50%		Medium

		R182		LCP		Opposition by 'non-IBA' First Nations Groups		As a) IBA agreement covers mostly economic aspects of Innu people benefits; b) some Innu people oppose to LCP due to environmental and cultural concerns; c) some other First Nation's people (e.g., Métis) seem to wish benefiting from LCP same way as Innu people, representatives of First Nations could block the construction sites to apply pressure on LCP and to promote their agendas leading to schedule delay, extra costs and reputational damage		Risk ID'ed on 15-Dec-2011		T		External		Jason Kean (NE)				Major				Major				Possible				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R184		LCP		Unionised vs. Non-unionised Package Contracts		As a) non-unionised contracts are planned for several packages; b) significant enough difference in rates for unionised vs. non-unionised labour is expected; c) communication among unionised vs. non-unionised workers at various LCP sires is expected; e) no camp or basic camp is to be provided to non-unionised workers, strike/ unrest among non-unionised workers may occur, leading to disruption of clearing works, moving of workers to unionised contracts, schedule delays, safety and security impact, reputation damage		Risk ID'ed on 23-Jan-2011 comes from Reservoir clearing package, could be applicable for other construction packages. Poaching could be a case among unionised or among non-unionised packages too.		T		Commercial		Jason Kean (NE)				Major				Moderate				Likely				High						Major		90 - 360		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R187		LCP		IT/ IS		Due to possible a) challenges to implement integrated IT/ IS in several project locations; b) requirements to effectively support construction management, project/ document control (including progress management); c) requirements to integrate vendors; d) differences in Nalcor and SLI corporate IT/IS; e) budget restrictions; adopted IT/ IS could be breached or have low efficiency, leading to loss of critical data, lower efficiency of project & document controls and construction management, lower level of vendor integration, schedule delay and project extra costs.		Risk identified on April 18th, 2012 as a result of preps for LL session and creating of the IT/ IS task force		T		Organisational/ Enterprise		Ron Power (NE)				Major				Major				Likely				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium
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																		Ranges (Cost)		Ranges (Schedule)		Ranges (Cost & Schedule)		Risk Event (Cost)		Risk Even (Schedule)		Risk Event (Cost & Schedule)		Cost Escalation		Probabilistic Branching		Cost & Probabilistic Branching		Corporate Risk		N/A: Umbrella 		N/A: no cost & schedule impact



						LCP COST & SCHEDULE RISKS RETRIEVED FROM STATURE

		ID		Comp		Risk Title		Risk Description		Comment		Risk		Category		Owner		Factor		Schedule: Rank		Schedule: Range		Cost: Rank		Cost: Range		Probability: Rank		Probability: Range		Risk Level		Comments on Factor		Correlations		Schedule: Rank		Schedule: Range, day		Cost: Rank		Cost: Range		Probability: Rank		Probability: Range		Risk Level

		R5		C1		Accommodation Capacity		As starter camp for construction is designed for about 150 workers and accommodation for about 500 workers in Sep. 2012  will be needed, available accommodation in neighboring Goose Bay might not meet the accommodation requirements leading to initial lack of workers at the beginning of construction		Risk ID'ed at Risk Workshop of 20-Sep-2011. The Sep 2012 date was relevant to Feb 2012 construction start date. the new date could be March 2012 due to construction start in summer 2012		T		Construction		Scott O'Brien (NE)		Risk Event (Cost & Schedule)		Moderate				Moderate				Almost Certain				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Likely		50% - 90%		Medium

		R9		C1		Excavation vs. Water Contamination		As a result of excavation works and use of explosives, level of water contamination in stilling basin may exceed acceptable level (oil, sediment, explosive's residues, etc.) leading to extra costs and delays to comply with regulations.		Risk ID'ed at Risk Workshop of 20-Sep-2011 Could happen most likely in case of heavy raining or snow melting		T		Construction		Michael Maeyens (SLI)		Risk Event (Cost & Schedule)		Moderate				Moderate				Possible				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Medium

		R10		C1		Archeological Sites (C1)		As the C1 construction area is known for archeological significance, delays may occur with permit's obtaining and start of excavation works which leads to work stoppage and overall project delay		Risk ID'ed at Risk Workshop of 20-Sep-2011 R-175 covers this at LCP level. This risk should be taken. Waiting for results of archeological study. Several areas of significance have been discovered and taken care of. This risk is mostly about currently unknown areas that could be discovered right before or upon start of construction. In case of occurence very high level of schedule impact, moreover probability is Likely, level of manageability is low		T		Regulatory		Scott O'Brien (NE)		Risk Event (Cost & Schedule)		Major				Moderate				Likely				High						Major		90 - 360		Moderate		1,000 - 10,000		Likely		50% - 90%		High

		R11		C1		Optimisation of Geotech vs. Upstream Cofferdam Design		As conservative approach is used for design of the main upstream cofferdam, the base estimate may turn out to be inflated leading to capital cost savings		Risk ID'ed at Risk Workshop of 20-Sep-2011		O		Technical		Scott O'Brien (NE)		Risk Event (Cost)						Moderate				Possible				OPPORTUNITY										Moderate		1,000 - 10,000		Likely		50% - 90%		OPPORTUNITY

		R12		C1		Riverside Cofferdam Options vs. Schedule 		As cost effective option for the river side cofferdam is selected (concrete dam), the option under consideration may require more time to construct leading to delay of the cofferdam completion that causes overtopping and site flooding		Risk ID'ed at Risk Workshop of 20-Sep-2011 A separate analysis of options on type of dam vs. material vs. schedule impact vs. risks is required. Longer timelines to construct the dam lead to higher probability of being late with completion of the dam (20m by mid-January 2013) and flooding as a dam could not be ready (high enough) when required. Should be considered along with risks 28 (catastrophic flooding) and 38 (delay during riverside dam construction). This risk becomes more severe due to change of the construction start to August 1st, 2012. Constructability review measures are aimed to accelerate construction. partial cofferdam flooding option is investigated		T		Technical		Scott O'Brien (NE)				Extreme				Extreme				Possible				High						Extreme		> 360		Extreme		>100,000		Unlikely		0.1% - 1%		Medium

		R13		C1		Safety vs. Heavy Equipment (C1)		Due to use of heavy equipment for civil works and road construction (and in constraint space in some areas), incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk should be part of the HSE plan. R-98 & R-99 similar risks for C3 & C-4. This risk is managed by HSSE team. Impact on schedule is important for schedule risk analysis		T		HSS		Scott O'Brien (NE)				Minor								Possible				High						Minor		7 -- 30						Unlikely		0.1% - 1%		Medium

		R14		C1		Safety vs. Construction Hazards (C1)		As various hazards are expected during construction (using scaffolds, elevated platforms, explosives, working close to moving water, severe weather, etc.), incidents may occur leading to injuries/ fatalities, work stoppage for investigations and reputational impact		Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk should be part of the HSE plan. Similar risks R-100 & R-101 for C3 & C4. This risk is managed by HSSE team. Impact on schedule is important for schedule risk analysis 		T		HSS		Scott O'Brien (NE)				Minor								Possible				High						Minor		7 -- 30						Unlikely		0.1% - 1%		Medium

		R15		C1		Safety vs. Traffic Incidents (C1)		Due to requirements of cohabitation of personal and heavy equipment, traffic incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk should be part of the HSE plan. This risk is managed by HSSE team. Impact on schedule is important for schedule risk analysis 		T		HSS		Scott O'Brien (NE)				Minor								Possible				High						Minor		7 -- 30						Unlikely		0.1% - 1%		Medium

		R16		C1		River/ Reservoir Bank's Instability		As most of river and reservoir banks consist of clay soil, instability of them might occur during the reservoir flooding that gives rise to extra stabilisation costs to avoid/ address the instability (including stabilisation of some adjacent roads)		Risk ID'ed at Risk Workshop of 20-Sep-2011		T		Technical		Ken Sparks (NE)								Extreme				Rare				Low										Extreme		>100,000		Rare		<0.1%		Low

		R18		C1		Clearing Windows		As the reservoir clearing is not possible during ice forming (early winter) and ice breaking (late spring) any delay in preceding activities may lead to missing of the clearing windows resulting in overall project delay		Risk ID'ed at Risk Workshop of 20-Sep-2011  9 mos a year is budgeted for clearing. This risk is related to weather (R-1 related to weather in road and power construction). Another risk impacting the clearing windows are related to bird's nesting (R-21).		T		Construction		Wallace Piercey (SLI)				Moderate								Possible				Medium						Moderate		30 - 90						Possible		1% - 50%		Medium

		R19		C1		Fish Habitat (C1)		As requirements by DFO on fish habitat replacement are very likely and are not fully factored in to the base estimate, the requirement to replace the habitat may be significant by DFO leading to extra costs		Risk ID'ed at Risk Workshop of 20-Sep-2011  R-175 covers this at LCP level. Similar risk R-104 for C4, no such risk for C3. Fish habitat permit remains one  of the main hurdles LCP should overcome after the EA release.		T		Environmental		Steve Pelerin(NE)				Moderate				Minor				Possible				Medium						Moderate		30 - 90		Minor		100 - 1,000		Possible		1% - 50%		Medium

		R20		C1		Terrestrial Habitat (C1) (Loss of Wetlands)		As requirements by Environment Canada (EC) on terrestrial habitat replacement is unclear (evolving) and are not factored in to the base estimate yet, the requirement to replace the terrestrial habitat may be eventually put forward by EC leading to extra costs		Risk ID'ed at Risk Workshop of 20-Sep-2011 R-175 covers this at LCP level. Similar risk R-105 for C4, no such risk for C3. This could be quite costy to comply in case the risk occurs		T		Environmental		Steve Pellerin(NE)				Moderate				Major				Possible				Medium						Moderate		30 - 90		Major		10,000-100,000		Possible		1% - 50%		Medium

		R22		C1		Safety vs. Schedule Acceleration (C1)		Due to high profile of the LCP and pressure to complete the project on time, a requirement to accelerate/ 'crash' the construction schedule may be put forward in case of major delays that leads to lower safety standards and injuries/ fatalities, correspondingly		Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk should be part of the HSE plan, managed by HSE team		T		HSS		Scott O'Brien (NE)				Minor								Possible				High						Minor		7 -- 30						Possible		1% - 50%		High

		R23		C1		Employment Expectations		As local people and truck owners/ drivers from neighbouring provinces have employment expectations associated with LCP, the construction site might get blocked at the beginning of construction which leads to construction delays, security issues and reputational impact		Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk should be part of the HSE plan in terms of security		T		External		Gervais Savard (SLI)				Insignigicant								Possible				Medium						Insignigicant								Possible		1% - 50%		Medium

		R24		C1		Contractor's Coordination/ Powerhouse		As construction of powerhouse is to be carried out by several contractors, lack of coordination and clear contractual responsibilities especially in case of unforeseen conditions may become a source of extra claims leading to capital overspending		Risk ID'ed at Risk Workshop of 20-Sep-2011 This is highly manageable risk if proper coordination/ scheduling/ interface management procedures are implemented		T		Commercial		Gervais Savard (SLI)				Moderate				Moderate				Likely				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R26		C1		Spillway Construction Window		As A) construction of the spillway is to be fulfilled during an "ice-free" window, B) there is no float in schedule with predecessor activities (EA release, camp, road, etc.), any delay in previous activities may trigger missing of the window which results in schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011  Should be considered along with R-31, R-63, R-92, R-95. Even if the schedule is OK, there is still technical risk to be unable to finish this work on time (inside of the window)		T		Construction		Scott O'Brien (NE)				Major				Major				Likely				High						Major		90 - 360		Major		10,000-100,000		Possible		1% - 50%		Medium

		R28		C1		Riverside Cofferdam Catastrophic Flooding		As certain flooding reliability design factors are used for cofferdam design (one in 20 years events), a flooding might happen that exceed the reliability design factors used leading to catastrophic failure of the cofferdam, injuries/ fatalities, loss of equipment and reputational damage		Risk ID'ed at Risk Workshop of 21-Sep-2011 THIS MAY BE CONSIDERED CORPORATE RISK. According to the schedule (May 2012) constrruction in spring - level of severity should be reduced (9-May-2012) . This risk should be considered along with risks 12, 38. This risk shows possibility of overflooding when construction (20m height) is finished on time (mid-January 2013). Probability is less than 5% (1 in 20 years) that level of water approaches 20m. So in case the cofferdam reaches 20m probability of overtopping is unlikely or slightly possible (1 - 5%). Investors may be. interested to evaluate the 1:50. If occurs schedule delay 1 - 2 years and total re-definition (If not cancelation) of the project.		T		Technical		Scott O'Brien (NE)				Extreme				Extreme				Unlikely				Medium						Extreme		> 360		Extreme		>100,000		Rare		<0.1%		Low

		R29		C1		Wild Fires (C1)		Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment, camp, smoking, etc.), forest fires might be started leading to the C1 camp & site evacuation, injuries/ fatalities or loss of equipment		Risk ID'ed at Risk Workshop of 21-Sep-2011 Safety aspect should be managed by HSE team (not assessed here), but impact on cost and schedule represent the project risk; similar risks R-111 & R-112 for C3 & C4		T		HSS		Scott O'Brien (NE)				Moderate				Moderate				Possible				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Medium

		R30		C1		Loss of Power Supply		As a switch from temporary 25 kV transmission line to permanent 315 kV line is planned before reservoir flooding, temporary loss of power supply to the site/ camp may occur during the switch that is not covered by emergency generators leading to interruption of construction and camp operations		Risk ID'ed at Risk Workshop of 21-Sep-2011 Fred Wilcox is developing business case on this and ways to address the risk		T		Construction		Wallace Piercey (SLI)				Moderate				Moderate				Unlikely				Low						Minor		7 -- 30		Minor		100 - 1,000		Unlikely		0.1% - 1%		Low

		R31		C1		T&G Late Design Changes		Some reasons for design changes during the T&G equipment manufacturing may be put forward by the customers leading to extra costs and schedule delays to accommodate the changes in design and civil works		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is CH0030 package risk, kept in the LCP risk register having medium impact after addressing		T		Commercial		Luc Turcotte (SLI)				Moderate				Moderate				Possible				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R32		C1		Lower Level of Design and Supporting Information (C1)		Due to lower level of C1 engineering staffing or challenging timelines, lower level of details of design for development of the base estimate, higher uncertainties could  lead to higher cost contingencies and drive extra uncertainties in adjacent disciplines (civil, electrical, etc.)		Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R-113 & R-114 for C3 & C4. This is not a risk strictly speaking. This is uncertainty and should be reflected in the "Ranges" model, not through risk register.		T		Technical		Greg Snyder (SLI)								Moderate				Possible				Medium										Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R33		C1		Manufacturing Labour Availability (C1)		Due to heated market conditions in the supplier's industries, shortage of qualified workforce and longer supply timelines would take place leading to extra C1 costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is major supply package risk (any supply package) that covers labour availability in manufacturing. Presumably, in case of lump sum contracts cost impact would be very low, but schedule delay could be substantial. This is a summary risk for relevant packages of C1; similar risks R-115 & R-116 for C3 & C4		T		Commercial		Pat Hussey (NE)				Major				Minor				Possible				Medium						Major		90 - 360		Minor		100 - 1,000		Possible		1% - 50%		Medium

		R36		C1		Construction Permits (C1)		As several dozens of C1 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost 		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-176 covers this at LCP level.  this risk is different from EA permitting (risk 7). If several permits are late or missed, cumulative impact may be major to extreme for cost and schedule. When mapping this risk may be attached to several major construction activities with possible impact and moderate probability. Marion Organ (NE) is to support managing this risk		T		Regulatory		Scott O'Brien (NE)				Extreme				Moderate				Likely				High						Extreme		> 360		Moderate		1,000 - 10,000		Possible		1% - 50%		High

		R37		C1		Logistics (C1)		Due to less than optimal logistics plan, some transportation aspects (weather/ season's delivery window, size of equipment, road conditions, availability of lifting equipment in ports, etc.) might impede timely delivery of C1 equipment & materials to the sites that leads to schedule delays and extra costs		Risk ID'ed at Risk Workshop of 21-Sep-2011 For C1 it is mostly about T&G delivery. this supply package risks is general for all components. However, impact on schedule for different components is different. Evaluation of the impacts would be required during the mapping of this risk to schedule activities. Different causes may be considered in detail during PEP-PER study. Presumably, in case of lump sum contracts cost impact would be very low due to LD, but schedule delay could be substantial		T		Commercial		Scott O'Brien (NE)				Major				Moderate				Likely				High						Major		90 - 360		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R38		C1		Riverside Cofferdam Height vs. Late Start & Construction Delays		Due to delays with predecessor's activities and various difficulties and delays with construction of the cofferdam (selected concrete option), there might be not enough time to construct high enough cofferdam on time (mid-January 2013) leading to a) overtopping the cofferdam, b) flooding the excavation area, c) loss of cofferdam and giving rise to safety and environmental impacts		Risk ID'ed at Risk Workshop of 21-Sep-2011  This risk is about delays in predecessor's activities (EA release, road and power construction, etc.) and any delays during construction (this might include stoppage of works due to safety incidents, severe weather, strikes, etc.). Should be considered along with risk 12 (construction option vs. schedule). Good news is that 75% of the river is regulated by the Upper Churchill. This allows regulation of the water level. However, if the risk occur, this may lead to one or two year delay, fatalities, extra costs and huge reputational impact.		T		Construction		Scott O'Brien (NE)				Extreme				Extreme				Possible				High						Extreme		> 360		Extreme		>100,000		Unlikely		0.1% - 1%		Medium

		R40		C1		River Closure Failure		a) As river closure and construction of the upstream cofferdam is planned for summer (when normally level of water is lowest); b) the main dam fill-in material compaction (clay in water) is possible only before freezing temperatures, unusually high level of water could occur that prevents river closure by the upstream cofferdam on time and leads to a) missed window (before October) to finish the cofferdam at level 20m; b) lower height of the cofferdam by spring flooding, its overflooding and loss 		1. Design factors for the river closure are based on water level that is twice of normal in summer. Hence, probability of this risk is low/ unlikely.2.  If occurs (missed window), this risk might mean loss of the cofferdam and up to one year delay with completion of the main dam. Probability of loss of cofferdam depends on two factors; height of the cofferdam by spring and level of water flooding. Level 16m-17m means about 5% probability of overflooding and loss.Overall risk of two events simultaniously (proportional to products of two probabilities) is low		T		Construction		Scott O'Brien (NE)				Extreme				Major				Unlikely				Medium						Extreme		> 360		Major		10,000-100,000		Rare		<0.1%		Low

		R41		C1		Spillway Operation Failure in Construction		Due to spillway gates obstruction by debris and failure of gates to operatate, the spillway operation might be limited, leading to overtopping, site flooding and loss of the cofferdam as well as to environmental and safety consequences		Risk ID'ed at Risk Workshop of 21-Sep-2011 Supposedly, this risk may happen in Operations, however, it is kept here as CapEx risk during construction and start-up.		T		Construction		Scott O'Brien (NE)				Extreme				Extreme				Unlikely				Medium						Extreme		> 360		Extreme		>100,000		Rare		<0.1%		Low

		R43		C1		Construction Labour Availability (C1)		Due to features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.) the lack of  quantity of construction manpower may lead to C1 schedule delay and extra labour costs to attract as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-172 covers this at LCP level. this risk doesn't take into account labour productivity (see R-127, R-128, R-129). The impact is different for different works. Especially is impacted concrete works of C1. Similar risks R-123, R-124 for C3 & C4. Both  productivity risks and R-43, R-123, R-124  may be a subject of PEP-PER review		T		Construction		Scott O'Brien (NE)				Extreme				Extreme				Almost Certain				High						Extreme		> 360		Extreme		>100,000		Likely		50% - 90%		High

		R44		C1		Contractors' Availability (C1)		As several mega projects are planned in North America, it might become difficult to timely attract skilled/ qualified on-site contractors that leads to premium costs to attract, inflated C1 construction costs, lower productivity, less attractive contract terms for LCP, safety risks, etc.		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-177 covers this at the LCP level. this is general construction package risk for all components. Impacts are different for different components. They should be evaluated when mapping risks. This may become an opportunity if properly managed. Similar risks R-125 & R-126 for C3 & C4		T		Commercial		Scott O'Brien (NE)				Major				Major				Almost Certain				High						Major		90 - 360		Major		10,000-100,000		Likely		50% - 90%		High

		R45		C1		Reservoir Induced Seismic Activity		As sometimes flooding of a reservoir triggers seismic activity, the induced seismic activity during flooding may cause damage to dam structures, leading to extra cost to repair the damage or even catastrophic disruption of a dam		Risk ID'ed at Risk Workshop of 21-Sep-2011 Seismic activity in the dam area is a bit higher than initially expected, however design is  done for higher levels of the activity - this is mitigation in place. Assessment of the risk is done for catastrophic disruption.		T		Technical		Michael Maeyens (SLI)				Extreme				Extreme				Rare				Low						Extreme		> 360		Extreme		>100,000		Rare		<0.1%		Low

		R49		C1		T&G Quality Issues		Potential quality control issue in manufacturing of turbines and generators may lead to cost, schedule delay or in use operability or reliability issues		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is CH0030 package risk that has medium level. According to Shipshaw lessons learned failure to pass the quality tests for blades led to several months of delay. Expected is delay up to one year. As this is lump sum contract - cost impact is minimal (maybe defined by LD cap), impact on schedule is all ours		T		Commercial		Luc Turcotte (SLI)				Major				Moderate				Possible				Medium						Major		90 - 360		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R51		C1		Major Equipment Delivery (C1): Planning		As a result of poor scheduling, schedule risks and interface management, major contract delivery milestones might not be met leading to overall C1 schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-130 & R-131 for C3 & C4		T		Commercial		Scott O'Brien (NE)				Major								Likely				High						Major		90 - 360						Possible		1% - 50%		Medium

		R53		C1		Debris and Trash Management at Intake in Operations		As a result of trash build up, energy output of the unit could be reduced, leading to loss of revenue and poorer OpEx		Risk ID'ed at Risk Workshop of 21-Sep-2011 Requires OpEx impact modeling during facility's lifetime. Depends on probability of higher water to mobilise the trash, required level of availability, cost of down-time in terms of revenue, etc. It was retired initially, but returned due to the Head Pond Clearing Variant Study. Both environmental and CapEx/ OpEx impact should be considered as part of the variant staudy		T		Technical		Randolph Koob (SLI)								Moderate				Unlikely				Low										Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Low

		R56		C1		Powerhouse Flooding		Due to failure to identify the risks, inadequate procedures or not following procedures (including human errors and pump stoppage) powerhouse flooding may occur leading to loss of lives and equipment		Risk ID'ed at Risk Workshop of 21-Sep-2011		T		Technical		Luc Turcotte (SLI)				Extreme				Extreme				Unlikely				Medium						Extreme		> 360		Extreme		>100,000		Rare		<0.1%		Low

		R57		C1		Commissioning Failures (C1)		As "stress'' testing of C1 equipment is part of commissioning, failure of some major equipment may occur during commissioning resulting in schedule delays, increased cost and HSE issues		Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R-132 & R-133 for C3 & C4		T		Commissioning & Start-up		Scott O'Brien (NE)				Major				Major				Possible				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Medium

		R58		C1		Construction Debris vs. Commissioning		Due to presence of construction debris after the end of construction, these may cause problems during commissioning, leading to extra costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is one of the risks that may lead to commissioning failure specific to C1 only. Also impact could be in Operations		T		Commissioning & Start-up		Gervais Savard (SLI)				Moderate				Moderate				Possible				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Low

		R59		C1		Contractor's Errors/ Omissions (C1)		Due to lack of control over contractor's construction activities or poor interface management, contractor(s) might make errors/ omissions (including false works) leading to C1 re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is general risk for all components, this may include contractors false work. In case of lump sum contract the cost impact presumed to be low. But schedule delay is still an issue		T		Completeness		Scott O'Brien (NE)				Major				Major				Possible				High						Major		90 - 360		Major		10,000-100,000		Unlikely		0.1% - 1%		Medium

		R60		C1		Design & Manufacturing Errors/ Omissions (C1)		Due to lack of control over supplier's design activities, poor interface management or lack of technological readiness to produce, supplier(s) might produce design with errors/ omissions so that the final products do not meet spec/ quality requirements and give rise to a need to re-design/ re-work, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R-136 & R-137 for C3 & C4		T		Completeness		Luc Turcotte (SLI)				Major				Moderate				Possible				Medium						Major		90 - 360		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Medium

		R63		C1		Extra Cofferdam Work		As design of coffer dam foundation is done before the detail geotech study is done and a worst case scenario approach is used, additional works may be required in construction leading to extra time and schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 As a worst case scenario is used, cost should not be increased, only schedule (1 - 3 mos) to adopt the changes. However, this delay may trigger a construction window delay (conditional branching), which could be much worse. A detail review of schedule is required. Cost reduction may be considered as an opportunity		T		Technical		Michael Maeyens (SLI)				Major								Possible				Medium						Major		90 - 360						Possible		1% - 50%		Medium

		R64		C1		Interfaces (C1)		As multiple complex hard & soft C1interfaces require inputs from project components and disciplines, efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-178 covers this at LCP level. Similar risks R-162 & R-163 for components C3 & C4. 		T		Interface		Scott O'Brien (NE)				Major				Major				Almost Certain				High						Major		90 - 360		Major		10,000-100,000		Possible		1% - 50%		Medium

		R65		C1		Availability of Construction Management Personnel (C1)		Due to features of the labour market in NL and lack of qualified C1 construction management personnel, difficulties with attracting and retaining of right engineering and management personnel by SLI may occur leading to negative impact on design and construction, lower productivity and higher labour costs		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-172 covers this at the LCP level. this risk is a part of broader picture on labour availability and productivity, should be part of PEP-PER review. Similar risks R-164 & R-165 for C3 & C4. Second part of the risk related to contractor's management personnel is covered by R-43		T		Construction		Normand Bechard (SLI)				Major				Moderate				Likely				High						Major		90 - 360		Moderate		1,000 - 10,000		Likely		50% - 90%		High

		R74		C1		Design Change (C1)		As final design is nearly frozen, some design elements could be transferred to/ from C1 in future even after project sanctioning, leading to re-design, re-definition of packages, late ordering of materials & services/ cancellations, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 Initially this risk came from discussion on scope ownership to cut lines in Soldier Pond station. This risk doesn't cover EA driven scope changes (R-3) 		T		Organisational/ Enterprise		Scott O'Brien (NE)				Moderate				Moderate				Possible				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R127		C1		Construction Labor Productivity (C1)		Due to features of the labour market in NL, issues with availability of skilled workers and labour agreement with Unions the, available construction manpower may have lower productivity than assumed in C1 base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-173 covers this at the LCP level. this risk should be considered along with  R-43, R-123, R-124 (availability/ quantity). Both R-127 and R-43, R-123, R-124 may be subject of PEP-PER review		T		Construction		Scott O'Brien (NE)				Extreme				Extreme				Almost Certain				High						Extreme		> 360		Extreme		>100,000		Likely		50% - 90%		High

		R138		C1		Drug & Alcohol Abuse (C1)		As a result of labour shortage and deviation from standard hiring procedures, instances of drug/ alcohol abuse might take place at C1 construction sites and camps leading to security and safety risks including injuries and fatalities		Risk ID'ed at Risk Workshop of 9-Nov-2011 This risk should be evaluated by HSS team. Similar risks R-139 & R-140 for C3 & C4		T		HSS		Scott O'Brien (NE)												Possible				High														Possible		1% - 50%		High

		R147		C1		Supplier Availability (C1)		As there is limited number of qualified C1 suppliers in a situation of a heated market it could be difficult to engage at least one of qualified suppliers on LCP terms without increase of contract price that gives rise to inflated project costs and schedule delays		Risk ID'ed at Risk Workshop of 9-Nov-2011 Similar risks R-68 for C4 and R-148 for C1		T		Commercial		Scott O'Brien (NE)				Major				Major				Possible				Medium						Major		90 - 360		Major		10,000-100,000		Possible		1% - 50%		Medium

		R149		C1		Geotech vs. Claims (C1)		As detail geotech study data are not available during C1 design phase and if contractual obligations are not clearly stated, unforeseen soil conditions (real or imaginary) could be discovered by contractors leading to claims and extra costs		Risk ID'ed at Risk Workshop of 9-Nov-2011 Impacts on particular construction activities should be considered individually. If managed properly this may become an opportunity. Similar risks R-150 & R-151 for C3 & C4		T		Commercial		Michael Maeyens (SLI)								Moderate				Likely				Medium										Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R153		C1		Conservative Design (C1)		As conservative design approach ("worst case" scenarios) is used at C1 early design phases for all three components  due to lack of design input data and multiple inputs (interfaces), it could be possible to optimise the design in the course of engineering development leading to cost reductions, accelerated schedules and better constructability		Risk ID'ed at Risk Workshop of 9-Nov-2011 This is a general opportunity for all three components. Before addressing and focused activities this opportunity is assessed as prob=3, cost=3, schedule=3 as some optimisation will be done anyway. Focused activity should increase the probability/ impacts. Similar ops R-154 & R-155 for C3 & C4		O		Technical		Greg Snyder (SLI)				Moderate				Moderate				Possible				OPPORTUNITY						Moderate		30 - 90		Major		10,000-100,000		Likely		50% - 90%		OPPORTUNITY

		R174		C1		T&G Package Bid Closing & Negotiations		As A) T&G bid closing is delayed for 1.5 mos (9-Dec-2011 => 27-Jan-2012); B) Bid closing is followed by negotiations; C) negotiations are followed by the T&G contract award (still the same date as planned before the bid closing delay) D) T&G award is followed by the civil works (bulk excavation & concrete) with a 1 month float, negotiations could not absorb the bid closing delay or might take more time than planned in master schedule, giving rise to delay of civil works and “domino effect” of delays down the line in the LCP master schedule 		Risk ID'ed on 1-Dec-2011 Could be considered along with risk R-31 (T&G Late Design Changes). The cause of this risk belongs to package CH0030		T		Commercial		Scott O'Brien (NE)				Major				Moderate				Likely				High						Moderate		30 - 90		Minor		100 - 1,000		Possible		1% - 50%		Medium

		R183		C1		Rollway Construction vs. Impoundment		As a) for stability purposes it is necessary to partially construct two rollways following the spring flood of 2016 up to elevation 10m before full impoundment to elevation 39.0m; b) The rollways will start at elevation 5m and will go up to elevation 15.7m when fully complete; c) It is anticipated that it will take approximately 45 days to partially construct the rollways to elevation 10m, delays in construction of the rollways could impact on the impoundment schedule leading to overall C1 construction delay 		Risk ID'ed on 23-Jan-2011 discussion on January 23rd, 2012. Discussion on 23-Jan-12: baseline should be finalised first. Luc to come up proposal to Nalcor w/o 30-Jan-12 to set up assumptions and constraints in order to narrow options down.		T		Construction		Scott O'Brien (NE)				Extreme				Moderate				Possible				High						Moderate		30 - 90		Minor		100 - 1,000		Possible		1% - 50%		Medium

		R185		C1		Main Camp Capacity		As a) current baseline is to build a main C1 camp for 1,500 people; b) comparison with other similar projects (comparable volume of concrete works, etc.) pointed to higher number of required workers due to safety requirements, lower productivity, rotation, etc., planned camp capacity could not satisfy project requirements at peak of works leading to schedule delay		Risk ID'ed at C1 constructability review session on 24-Feb-2012		T		Construction		Scott O'Brien (NE)				Extreme				Moderate				Possible				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Low

		R188		C1		Impoundment in Winter: Head Pond (12.5 - 25M)		Due to a need to carry out head pond impoundment in winter, increasing of water level from natural 12.5m to 25m could mobilise high amount of ice and T&D, leading to flushing of high volume of ice and T&D downstream (environmental impact) and damage of spillway equipment (extra cost and time to repair).		Thei risk identified on April 4th, 2012 during preparation to head pond variant study.  The risk was amended on April 23rd by request of Daniel Damov to have broader view of risk exposure. (Ice is not a differentiator for head pond study)		T		Technical		Scott O'Brien (NE)				Major				Major				Possible				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Medium

		R189		C1		Impoundment in Winter (25 - 39m)		In case of powerhouse late completion and, hence, due to the need to carry out impoundment in winter to prevent possible revenue loss, increasing of water level from 25m to 39m could mobilise high amount of ice and T&D, leading to flushing of high volume of ice and T&D downstream (environmental impact) and damage of spillway equipment (extra cost and time to repair, delay of commissioning). 		This risk was identified by Daniel damov at the head pond variant strudy session on April 20th, 2012.		T		Technical		Scott O'Brien (NE)				Major				Major				Possible				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Medium

		R21		C1 		Bird Nesting (C1)		As the C1 construction site is located in the forest area used by birds for nesting, the nesting season (May - August) may preclude summer clearing activities as recommended by the EA panel leading to project delay		Risk ID'ed at Risk Workshop of 20-Sep-2011 R-175 covers this at LCP level. Similar risk R-106 for C4, no such risk for C3		T		Environmental		Steve Pellerin (NE)				Moderate								Possible				Medium						Moderate		30 - 90						Possible		1% - 50%		Medium

		R25		C1 		Post-Award Drawings (C1)		As T&G tender drawings are not supposed to be the C1 construction drawings, late changes after the contract's award may occur leading to extra costs and schedule delays to start civil works		Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R-109 & R-110 for C3 & C4. This risk is critical for timely start of powerhouse civil engineering works. It should be considered along with risk of delay of contract negotiations		T		Commercial		Luc Turcotte (SLI)				Major				Moderate				Possible				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R61		C1 		Supplier's QA/QC (C1)		Due to poor definition of required product quality, failure by supplier to implement effective QA/QC system and lack of control over sub-vendor quality system, final C1 product(s) could not pass the quality tests, leading to re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is a general risks for all components, especially important for T&G package CH0030 (Shipshaw lessons learned). Despite lump sum contracts and LD, schedule risks are still there and require monitoring		T		Commercial		Scott O'Brien (NE)				Extreme				Minor				Likely				High						Major		90 - 360		Minor		100 - 1,000		Possible		1% - 50%		Medium

		R83		C1 		Site Safety Coordination (C1)		Due to involvement of multiple organizations at the C1 construction sites, safety codes and operators (including union) mistakes may occur leading to injury and potential fatalities		Risk ID'ed at Risk Workshop of 21-Sep-2011 Should be subject of HSE plan. Similar risks R-170 & R-171 for C3 & C4		T		HSS		Scott O'Brien (NE)				Minor								Possible				High						Minor		7 -- 30						Unlikely		0.1% - 1%		Medium

		R67		C3		Electrode vs. EA Release Special Condition		Due to possible misunderstanding by general public and regulators of environmental impact of using electrodes instead of metallic return and opposition to the electrode use, a special condition may be attached to EA release to use the metallic return leading to cost implications		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-3 covers this at the LCP level. This is leading to substantial extra costs. (If opposition leads to schedule delay - this is  risk R-70.) Although this could be Nalcor risk, Satish Sud should be involved in the risk resolution		T		Regulatory		Darren Debourke (NE)				Extreme								Possible				High						Extreme		> 360		Extreme		>100,000		Possible		1% - 50%		High

		R70		C3		Electrode Return vs. Delay		Due to possible misunderstanding by general public and regulators of environmental impact of using electrodes instead of metallic return and opposition to the electrode use, the electrode use may be challenged during permitting process leading to schedule delay		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-3 covers this at the LCP level. this is just a regular schedule risk. If recommended is metallic return - this is corporate risk R-67 leading to much lower attractiveness of the LCP		T		Regulatory		Darren Debourke (NE)				Major				Moderate				Likely				High						Major		90 - 360		Moderate		1,000 - 10,000		Likely		50% - 90%		High

		R71		C3		CFLco - Nalcor Interface		Possibility of interface with CFLco (Hydro Quebec) not being managed well, could lead to non timely decision making		Risk ID'ed at Risk Workshop of 21-Sep-2011 R-178 covers this at the LCP level. this risk should be considered along with  risk R-64 (internal interfaces). Although Nalcor is supposed to lead this, Satish Sud should be part of risk resolution team		T		External		Darren DeBourke (NE)				Moderate				Moderate				Possible				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R75		C3		Outage Planning		Due to features of the communication process and decision making, timely scheduling of outages during commissioning to switch power on may become challenging leading to schedule delay and late completion date as well as safety impact		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk is allocated to C3 although C1 & C4 could be exposed too. This is a role of Completions manager (To be hired), meantime Fred Wilcox is assigned		T		Commissioning & Start-up		Darren Debourke (NE)				Minor				Minor				Possible				High						Minor		7 -- 30		Minor		100 - 1,000		Unlikely		0.1% - 1%		Medium

		R76		C3		Maritime Link Assumptions		Changes in reliability assumptions made for maritime link could change scope and may cause schedule delay and increase cost 		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk is allocated to C3 although C4 could be exposed too		T		Interface		Darren DeBourke (Nalcor)				Major				Major				Possible				Medium						Major				Major		10,000-100,000		Possible		1% - 50%		Medium

		R78		C3		System Integration and Commissioning		Due to need to coordinate commissioning at multiple sites between CFLco, NL Hydro and SNC, lack of experienced personnel may take place leading to schedule and cost impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is part of Labour Availability family of risks. Should be part of PEP-PER review. This risk assigned to C3 although C1 & C4 could be impacted		T		Commissioning & Start-up		Darren Debourke (NE)				Minor				Minor				Almost Certain				Medium						Minor		7 -- 30		Minor		100 - 1,000		Likely		50% - 90%		Medium

		R79		C3		Transformer Testing 		Due to possibility of transformer test failure at site, the failure could occur requiring transportation of the transformer back to workshop and causing schedule delay and increased cost		Risk ID'ed at Risk Workshop of 22-Sep-2011 This risk is part of commissioning family of risks. In case of a lump sum contract no much cost impact is expected, but schedule delay to fix the transformer might be major as may require bringing it back to the factory for overhaul		T		Commissioning & Start-up		Satish Sud (SLI)				Major				Minor				Possible				Medium						Major		90 - 360		Minor		100 - 1,000		Unlikely		0.1% - 1%		Medium

		R82		C3		Site Safety Coordination (C1)		Due to construction period of equipment in non-energized environment, risk exist when commissioning equipment		Risk ID'ed at Risk Workshop of 22-Sep-2011 Should be subject of HSE plan. This risk assigned to C3, although C1 & C4 could be impacted		T		HSS		Darren Debourke (NE)				Minor								Possible				High						Minor		7 -- 30						Unlikely		0.1% - 1%		Medium

		R98		C3		Safety vs. Heavy Equipment (C3)		Due to use of heavy equipment by C3 for civil works incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 This risk should be part of the HSE plan. R-13, R-99 are similar risks for C1 & C4		T		HSS		Darren Debourke (NE)				Minor								Possible				High						Minor		7 -- 30						Unlikely		0.1% - 1%		Medium

		R100		C3		Safety vs. Construction Hazards (C3)		As various hazards are expected during construction (using scaffolds, elevated platforms, explosives, severe weather, etc.), incidents may occur leading to injuries/ fatalities, work stoppage for investigations and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-14 & R101 for C1 & C4 		T		HSS		Darren Debourke (NE)				Minor								Possible				High						Minor		7 -- 30						Unlikely		0.1% - 1%		Medium

		R102		C3		Safety vs. Traffic Incidents (C3)		Due to requirements of cohabitation of personal and heavy equipment, traffic incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-15 & R-103 for C1 & C4		T		HSS		Darren Debourke (NE)				Minor								Possible				High						Minor		7 -- 30						Unlikely		0.1% - 1%		Medium

		R107		C3		Safety vs. Schedule Acceleration (C3)		Due to high profile of the LCP and pressure to complete the project on time, a requirement to accelerate/ 'crash' the construction schedule may be put forward in case of major delays that leads to lower safety standards and injuries/ fatalities, correspondingly		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risk R-22 & R-108 for C1 & C4. This risk requires taking intoaccount safety angle when required attempts to accelerate the project schedule are undertaken		T		HSS		Darren Debourke (NE)				Minor								Possible				High						Minor		7 -- 30						Unlikely		0.1% - 1%		Low

		R109		C3		Post-Award Drawings (C3)		As tender drawings are not supposed to be the C3 construction drawings, late changes after the contract's award may occur leading to extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-25 & R-110 for C1 & C4. Satish Sud is to support managing this risk		T		Commercial		Fred Wilcox				Moderate				Moderate				Possible				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Low

		R111		C3		Wild Fires (C3)		Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment, camp, smoking, etc.), forest fires might be started leading to the C3 camp & site evacuation, injuries/ fatalities or loss of equipment		Risk ID'ed at Risk Workshop of 22-Sep-2011 		T		HSS		Darren Debourke (NE)				Moderate				Moderate				Possible				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Medium

		R113		C3		Lower Level of Design (C3)		Due to C3 challenging engineering staffing or timelines, lower level of details of design for development of the base estimate, higher uncertainties could  lead to higher cost contingencies and drive extra uncertainties in adjacent disciplines (civil, electrical, etc.)		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-32 & R-114 for C1 & C4. This is not a risk strictly speaking. This is uncertainty and should be reflected in the "Ranges" model, not through risk register. 		T		Technical		Satish Sud (SLI)								Moderate				Possible				Medium										Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R115		C3		Manufacturing Capacity & Availability (C3)		Due to heated market conditions in the supplier's industries, shortage of qualified workforce and longer supply timelines would take place leading to extra C3 costs and schedule delays		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is major C3 supply package risk (any supply package) that covers labour availability in manufacturing. Presumably, in case of lump sum contracts cost impact would be very low, but schedule delay could be substantial. This is a summary risk for relevant packages of C3; similar risks R-33 & R-115 for C1 & C4 (Daniel became an owner by suggestion of Fabien/ 17-Feb-2012)		T		Commercial		Tousignant, Daniel (SLI)				Major				Moderate				Possible				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R117		C3		Adverse Winter Weather (C3)		As several C3 construction activities are planned for winter, abnormal winter weather (low temperatures, snow storms, snow falls, etc.) may occur during the construction leading to lower productivity, construction delay and safety risks		Risk ID'ed at Risk Workshop of 22-Sep-2011 Impact on C3 is minimal. Mapping may be done to all winter construction activities but with individual impact (Real is PST - the risk will be re-assigned to a permanent construction mamager when he is hired)		T		Construction		Real Mailhot (SLI)				Minor				Minor				Unlikely				Medium						Minor		7 -- 30						Rare		<0.1%		Low

		R119		C3		Construction Permits (C3)		As several dozens of C3 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-176 covers this at the LCP level. this risk is different from EA/ EIS permitting (risk 7). If several permits are late or missed, cumulative impact may be major to extreme for cost and schedule. When mapping this risk may be attached to several major construction activities with possible impact and moderate probability. Similar risk R-36 & R-120 for C1 & C4		T		Regulatory		Darren Debourke (NE)				Extreme				Major				Likely				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R123		C3		Construction Labour Availability (C3)		Due to features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.) the lack of  quantity of construction manpower may lead to C3 schedule delay and extra labour costs to attract as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-172 covers this at the LCP level. this risk doesn't take into account labour productivity (see R-127, R-128, R-129). The impact is different for different works. Both labour productivity risks and R-43 may be a subject of PEP-PER review		T		Commercial		Darren Debourke (NE)				Extreme				Extreme				Almost Certain				High						Extreme		> 360		Extreme		>100,000		Likely		50% - 90%		High

		R125		C3		Contractors' Availability (C3)		As several mega projects are planned in North America, it might become difficult to timely attract skilled/ qualified on-site contractors that leads to premium costs to attract, inflated C3 construction costs, lower productivity, less attractive contract terms for LCP, safety impact, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-177 covers this risk at LCP level. this is general construction package risk for all components. Impacts are different for different components. They should be evaluated when mapping risks. This may become an opportunity if properly managed. Similar risk R-44 & R-126 of C1 & C4		T		Commercial		Darren Debourke (NE)				Major				Major				Almost Certain				High						Major		90 - 360		Major		10,000-100,000		Likely		50% - 90%		High

		R128		C3		Construction Labor Productivity (C3)		Due to features of the labour market in NL, issues with availability of skilled workers and labour agreement with Unions, the available construction manpower may have lower productivity than assumed in C3 base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-173 covers this at the LCP level. this risk should be considered along with  R-43, R-123, R-124 (availability/ quantity). Both R-127 and R-43, R-123, R-124 may be subject of PEP-PER review		T		Construction		Darren Debourke (NE)				Extreme				Extreme				Almost Certain				High						Major		90 - 360		Major		10,000-100,000		Likely		50% - 90%		High

		R130		C3		Major Equipment Delivery (C3) Planning		As a result of poor scheduling, logistics planning, schedule risks and interface management, major contract delivery milestones might not be met, leading to overall C3 schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-51 & R-131. Depending on package corresponding Area manager will be the owner: Fred Wilcox, S. Connacher, W. Diaz (info from Luc Chausse)		T		Commercial		Darren Debourke (NE)				Major								Likely				High						Major		90 - 360						Possible		1% - 50%		Medium

		R132		C3		Commissioning Failures (C3)		As "stress'' testing of C3 equipment is part of commissioning, failure of some major equipment may occur during commissioning resulting in schedule delays, increased cost and HSE issues		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-57 & R-132 for C1 & C4. This is a role of Completion Manager. Until this position filled, Fred Wilcox is assigned		T		Commissioning & Start-up		Darren Debourke (NE)				Major				Major				Possible				High						Major		90 - 360		Major		10,000-100,000		Unlikely		0.1% - 1%		Medium

		R134		C3		Contractor's Errors/ Omissions (C3)		Due to lack of control over contractor's construction activities or poor interface management, contractor(s) might make errors/ omissions (including false works) leading to C3 re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any contract package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-59 & R-135 for C1 & C4		T		Completeness		Real Mailhot (SLI)				Major				Minor				Possible				Medium						Major		90 - 360		Minor		100 - 1,000		Possible		1% - 50%		Medium

		R136		C3		Design & Manufacturing Errors/ Omissions (C3)		Due to lack of control over supplier's design activities, poor interface management or lack of technological readiness to produce, supplier(s) might produce design with errors/ omissions so that the final products do not meet C3 spec/ quality requirements and give rise to a need to re-design/ re-work, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-60 & R-137 for C1 & C4. Depending on package corresponding Area manager will be the owner: Fred Wilcox, S. Connacher, W. Diaz (info from Luc Chausse) 		T		Completeness		Fred Wilcox (SLI)				Major				Minor				Possible				Medium						Major		90 - 360		Minor		100 - 1,000		Unlikely		0.1% - 1%		Medium

		R139		C3		Drug & Alcohol Abuse (C3)		As a result of labour shortage and deviation from standard hiring procedures, instances of drug/ alcohol abuse might take place at C3 construction sites and camps leading to security and safety risks including injuries and fatalities		Risk ID'ed at Risk Workshop of 4-Nov-2011 This risk should be evaluated by HSS team. Similar risks R-138 & R-140 for C1 & C4		T		HSS		Darren Debourke (NE)												Possible				High														Unlikely		0.1% - 1%		Medium

		R150		C3		Geotech vs. Claims (C3)		As detail geotech study data are not available during C3 design phase and if contractual obligations are not clearly stated, unforeseen soil conditions (real or imaginary) could be discovered by contractors leading to claims and extra costs		Risk ID'ed at Risk Workshop of 4-Nov-2011 According to LC: THIS IS MINOR RISK FOR C3. Impacts on particular construction activities should be considered individually. If managed properly this may become an opportunity. Similar risks R-150 & R-151 for C1 & C4 (Tony Villaraza assigned by request of Luc Chausse/ 17-Feb-2012)		T		Commercial		Tony Villaraza (SLI)				Minor				Minor				Possible				Medium						Minor		7 -- 30		Minor		100 - 1,000		Unlikely		0.1% - 1%		Low

		R152		C3		Fiber Optic Line (C3)		As the fiber optic line development is not part of the LCP project and is to be developed by Bell Aliant, timely availability of fiber optic communication might become problematic leading to issues with coordination of sites, crews, contractors, etc. and safety issues		Risk ID'ed at Risk Workshop of 4-Nov-2011 This is external interface between Nalcor and Bell Aliant. Despite it is not part of the LCP scope to develop, usage of the optic line is included to baseline as a given		T		Technical		Darren Debourke (NE)				Moderate				Moderate				Likely				High						Minor		7 -- 30		Moderate		1,000 - 10,000		Possible		1% - 50%		High

		R158		C3		Supplier's QA/QC (C3)		Due to failure by supplier to implement effective QA/QC system and lack of control over sub-vendor quality system, final C3 product(s) could not pass the quality tests, leading to re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 4-Nov-2011 This is a general risks for all component's supplier's packages. Despite lump sum contracts and LD, schedule risks are still there and require monitoring. Similar risks R-61 & R-159 for C1 & C4		T		Commercial		Darren Debourke (NE)				Major				Minor				Likely				High						Major		90 - 360		Minor		100 - 1,000		Possible		1% - 50%		Medium

		R162		C3		Interfaces (C3)		As multiple complex hard & soft C3 interfaces require inputs from project components and disciplines, efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays		Risk ID'ed at Risk Workshop of 4-Nov-2011 R-178 covers this at the LCP level. Similar risks R-64 & R-163 for components C1 & C4. 		T		Interface		Darren Debourke (NE)				Major				Major				Almost Certain				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Likely		50% - 90%		Medium

		R164		C3		Availability of Construction Management Personnel (C3)		Due to features of the labour market in NL and lack of qualified C3 construction management personnel, difficulties with attracting and retaining of right engineering and management personnel may occur leading to negative impact on design and construction, lower productivity and higher labour costs		Risk ID'ed at Risk Workshop of 4-Nov-2011 R-172 covers this at the LCP level. this risk is a part of broader picture on labour availability and productivity, should be part of PEP-PER review. Similar risks R-65 & R-165 for C1 & C4. Real Mailhot is PST, when a C3 construcxtion manager is hired - he will take over (info from Luc Chausse/ 16-Feb-2012)		T		Construction		Darren Debourke (NE)				Major				Moderate				Likely				High						Major		90 - 360		Minor		100 - 1,000		Likely		50% - 90%		High

		R168		C3		Scope Change (C3)		As final scope is not frozen, some scope elements could be transferred to/ from C3 in future even after project sanctioning, leading to re-design, re-definition of corresponding packages, late ordering of materials & services/ cancellations, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 4-Nov-2011  Similar risks R-74 & R-169 for C1 & C4. This risk doesn't cover EA driven scope changes (R-3)		T		Organisational/ Enterprise		Darren Debourke (NE)				Major				Major				Likely				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R170		C3		Site Safety Coordination (C3)		Due to involvement of multiple organizations at the C3 construction sites, safety codes and operators (including union) mistakes may occur leading to injury and potential fatalities		Risk ID'ed at Risk Workshop of 4-Nov-2011 Similar risks R-83 & R-171 for C1 & C4		T		HSS		Darren Debourke (NE)				Minor								Possible				High						Minor		7 -- 30						Unlikely		0.1% - 1%		Medium

		R68		C4		Insulator Supplier Availability (hvdc) (C4)		As there is limited number of qualified C4 HVdc suppliers for insulators supply (2 suppliers only), in a situation of a heated market it could be difficult to engage at least one of them on LCP terms without increase of contract price that gives rise to inflated project costs and schedule delays		Risk ID'ed at Risk Workshop of 21-Sep-2011 These two suppliers are large international companies representing oligopoly. They have high bargaining power. They could dictate contract conditions to LCP. This should be considered as a part of broader discussion on  supplier's availability. Similar risks R-147 & R-148 for C1 & C3 (Hartfield Stevens became owner 17-Feb-2012/ suggestion from Fabien)		T		Commercial		Keenan Healey (SLI)				Moderate				Moderate				Possible				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Low

		R85		C4		HVdc & HVac Contractor Availability (C4)		As several other transmission line projects are planned in North America, it might become difficult to attract skilled on-site contractors that leads to higher construction costs, lower productivity and less attractive for LCP contracting terms		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-177 covers this at the LCP level. This risk should be part of more general risk on contractor's availability		T		Commercial		Kyle Tucker (NE)				Major				Major				Almost Certain				High						Major		90 - 360		Major		10,000-100,000		Likely		50% - 90%		High

		R87		C4		Weather and Pollution Design Data (C4)		As limited amount of historic data is available for transmission line design in NL, quality of the design may suffer resulting in suboptimal solutions, extra costs, re-work, schedule delays and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011  Only two years of data available on pollution, observation data for another year expected that should improve quality of historic data significantly		T		Technical		Gokhan Saltan (SLI)				Moderate				Moderate				Possible				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R89		C4		RoW (C4)		Due to features of land registry in the province, it will be difficult to identify all land owners along route thay leads to surprises in land ownerships and claims from owners		Risk ID'ed at Risk Workshop of 22-Sep-2011  Existing land registration system is not consistent and doesn't allow identify land owners reliably. This an issue especially in populated areas of Avalon peninsular. John Cooper (NE) is to support managing this risk		T		External		Kyle Tucker (NE)				Major				Minor				Likely				High						Major		90 - 360		Minor		100 - 1,000		Possible		1% - 50%		Medium

		R92		C4		Late Design Change (C4)		As late design criteria change initiated by customer for transmission line is possible, redesign may occur leading to re-definition of corresponding packages, schedule delay and extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is linked to the general risk R-3, as well as with R-25, R-31, R-92, R-95		T		Technical		Gokhan Saltan (SLI)				Major				Major				Possible				Medium						Major		90 - 360		Major		10,000-100,000		Unlikely		0.1% - 1%		Medium

		R93		C4		Remote Site Logistics (C4)		As construction of transmission lines is planned in several remote location (especially in Labrador) and delivery to these sites are possible only in certain season windows, logistics difficulties to deliver construction equipment, materials and crews may occur leading to extra logistics costs, schedule delay (including triggering delays till next window) and safety impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-122  is a general logistics risk for C4 but about delivery to some remote areas		T		Commercial		Claude Daneau (SLI)				Moderate				Moderate				Unlikely				Low						Moderate		30 - 90		Moderate		1,000 - 10,000		Rare				Low

		R94		C4		Helicopter Use in Labrador for HVac  (C4)		In some remote areas of Labrador use of helicopter could be considered as opportunity to reduce labour numbers and accelerate the schedule 		Risk ID'ed at Risk Workshop of 22-Sep-2011 1) Very good organisation of works is required to make helicopter use effective. Any delay could lead to high extra costs due to high helicopter hourly rates; 2) using helicopter represents high safety risks!!!		O		Construction		Kyle Tucker (NE)				Moderate				Moderate				Possible				OPPORTUNITY						Moderate		30 - 90		Moderate		1,000 - 10,000		Likely		50% - 90%		OPPORTUNITY

		R95		C4		EA Release for HVdc (C4)		Due to delay in EA release, start of early C4 construction activities may be delayed leading to missed construction windows in some cases and overall project delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-3 covers this at the LCP level. AC has lower risk (application done, not approved yet), DC - higher risk		T		Regulatory		Steve Pelerin (NE)				Major				Moderate				Likely				High						Major		90 - 360		Moderate		1,000 - 10,000		Likely		50% - 90%		High

		R99		C4		Safety vs. Heavy Equipment (C4)		Due to use of heavy equipment by C4 for civil works incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 This risk should be part of the HSE plan.		T		HSS		Kyle Tucker (NE)												Possible				High														Unlikely		0.1% - 1%		Medium

		R101		C4		Safety vs. Construction Hazards (C4)		As various hazards are expected during construction (using scaffolds, elevated platforms, explosives, severe weather, etc.), incidents may occur leading to injuries/ fatalities, work stoppage for investigations and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-14 & R100 for C1 & C3 		T		HSS		Kyle Tucker (NE)												Possible				High														Unlikely		0.1% - 1%		Medium

		R103		C4		Safety vs. Traffic Incidents (C4)		Due to requirements of cohabitation of personal and heavy equipment, traffic incidents might occur leading to injuries/ fatalities, work stoppage for investigation and reputational impact		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-15 and R-102 for C1 & C3		T		HSS		Kyle Tucker (NE)												Possible				High														Unlikely		0.1% - 1%		Medium

		R105		C4		Terrestrial Habitat (HVac) (C4)		As requirements by Environment Canada (EC) on terrestrial habitat replacement is unclear (evolving) and are not factored in to the base estimate yet, the requirement to replace the terrestrial habitat may be eventually put forward by EC leading to extra costs and schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-175 covers this at the LCP level. similar risk R-20 for C1, C3 doesn't have this risk		T		Environmental		Steve Pellerin (NE)				Moderate				Minor				Possible				Medium						Moderate		30 - 90		Minor		100 - 1,000		Possible		1% - 50%		Medium

		R106		C4		Bird Nesting (HVac)  (C4)		As the construction site is located in the forest area used by birds for nesting, the nesting season (May - August) may preclude summer clearing activities as recommended by the EA panel leading to project delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-175 covers this at the LCP level. similar risk R-21 for C1, C3 doesn't have this risk		T		Environmental		Claude Daneau (SLI)				Moderate				Minor				Possible				Medium						Moderate		30 - 90		Minor		100 - 1,000		Possible		1% - 50%		Medium

		R108		C4		Safety vs. Schedule Acceleration (C4)		Due to high profile of the LCP and pressure to complete the project on time, a requirement to accelerate/ 'crash' the construction schedule may be put forward in case of major delays that leads to lower safety standards and injuries/ fatalities, correspondingly		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risk R-22 & R-107 for C1 & C3		T		HSS		Kyle Tucker (NE)												Possible				High														Unlikely		0.1% - 1%		Medium

		R110		C4		Post-Award Drawings (C4)		As tender drawings are not supposed to be the C4 construction drawings, late changes after the contract's award may occur leading to extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R-25 & R-109 for C1 & C4		T		Commercial		Gokhan Saltan (SLI)				Minor				Minor				Possible				Medium						Minor		7 -- 30		Minor		100 - 1,000		Unlikely		0.1% - 1%		Low

		R112		C4		Wild Fires (C4)		Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment, camp, smoking, etc.), forest fires might be started leading to the C4 camp & site evacuation, injuries/ fatalities or loss of equipment		Risk ID'ed at Risk Workshop of 22-Sep-2011 		T		HSS		Kyle Tucker (NE)				Moderate				Minor				Possible				High														Unlikely		0.1% - 1%		Medium

		R118		C4		Adverse Weather (C4)		As several C4 construction activities are planned for winter, abnormal winter weather (low temperatures, snow storms, snow falls, etc.) may occur during the construction leading to lower productivity, construction delay and safety risks		Risk ID'ed at Risk Workshop of 22-Sep-2011 This is generic risk for whole project different impact for different components: Mapping may be done to all winter construction activities but with individual impacts. This could impact use of helicopters (R-94)		T		Construction		Kyle Tucker (NE)				Minor				Minor				Possible				High						Minor		7 -- 30		Minor		100 - 1,000		Possible		1% - 50%		High

		R120		C4		Construction Permits (C4)		As several dozens of C4 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-176 covers this at the LCP level. this risk is different from EA/ EIS permitting (risk 7). If several permits are late or missed, cumulative impact may be major to extreme for cost and schedule. When mapping this risk may be attached to several major construction activities with possible impact and moderate probability. Similar risk R-119 & R-120 for C3 & C4		T		Regulatory		Kyle Tucker (NE)				Major				Major				Likely				High						Major		90 - 360		Major		10,000-100,000		Possible		1% - 50%		Medium

		R122		C4		Logistics (C4)		Due to less than optimal logistics plan, some transportation aspects (weather/ season's delivery window, size of equipment, road conditions, availability of lifting equipment in ports, etc.) might impede timely delivery of C4 equipment & materials to the sites that leads to schedule delays and extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011 For C4 it is mostly about tower parts delivery. This supply package risks is general for all components. However, impact on schedule for different components is different. Evaluation of the impacts would be required during the mapping of this risk to schedule activities. Different causes may be considered in detail during PEP-PER study. Presumably, in case of lump sum contracts cost impact would be very low due to LD, but schedule delay could be substantial		T		Commercial		Ed Over (SLI)				Major				Moderate				Possible				Medium						Major		90 - 360		Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Medium

		R124		C4		Construction Labour Availability (C4)		Due to a) features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.); b) planning of power line construction in various (remote) areas of NL, the lack of quantity of construction manpower may lead to C4 schedule delay and extra labour costs to attract as well as quality of works, safety risks, etc.   		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-172 covers this at the LCP level. Labour Availability risk should be LCP general risk, Hilary is to coordinate this activity for three components. This risk doesn't take into account labour productivity (see R-98). The impact is different for different works. Both R-98 and R-43 may be a subject of PEP-PER review. This risk could be considered as strategic and subject to risk resolution led by Nalcor		T		Commercial		Kyle Tucker (NE)				Extreme				Extreme				Almost Certain				High						Extreme		> 360		Extreme		>100,000		Likely		50% - 90%		High

		R129		C4		Construction Labour Productivity (C4)		Due to features of the labour market in NL, issues with availability of skilled workers and labour agreement with Unions, the available construction manpower may have lower productivity than assumed in C4 base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, safety risks, etc.		Risk ID'ed at Risk Workshop of 22-Sep-2011 R-173 covers this at the LCP level. This risk should be considered general LCP risk. Ron Power and Normand Bechard are to own this at the project level. This risk should be considered along with  R-43, R-123, R-124 (availability/ quantity). Both R-127 and R-43, R-123, R-124 may be subject of PEP-PER review		T		Construction		Kyle Tucker (NE)				Extreme				Extreme				Almost Certain				High						Major		90 - 360		Major		10,000-100,000		Likely		50% - 90%		High

		R131		C4		Major Material Delivery (C4): Planning for HVac		As a result of poor scheduling, schedule risks and interface management, major contract delivery milestones for HVac might not be met leading to overall C4 schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-51 & R-130. This is risk for HVac; Risk R186 is for HVdc		T		Commercial		Kumar Kandaswamy (SLI)				Major								Possible				Medium						Major		90 - 360						Possible		1% - 50%		Medium

		R135		C4		Contractor's Errors/ Omissions (C4)		Due to lack of control over contractor's construction activities or poor interface management, contractor(s) might make errors/ omissions (including false works) leading to C4 re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any contract package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-59 & R-134 for C1 & C3		T		Completeness		Claude Daneau (SLI)				Major				Minor				Possible				Medium						Major		90 - 360		Minor		100 - 1,000		Unlikely		0.1% - 1%		Medium

		R137		C4		Design & Manufacturing Errors/ Omissions (C4)		Due to lack of control over supplier's design activities, poor interface management or lack of technological readiness to produce, supplier(s) might produce design with errors/ omissions so that the final products do not meet C4 spec/ quality requirements and give rise to a need to re-design/ re-work, extra costs and schedule delays		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-60 & R-136 for C1 & C3		T		Completeness		Kumar Kandaswamy (SLI)				Major				Minor				Possible				Medium						Major		90 - 360		Minor		100 - 1,000		Unlikely		0.1% - 1%		Medium

		R140		C4		Drug & Alcohol Abuse (C4)		As a result of labour shortage and deviation from standard hiring procedures, instances of drug/ alcohol abuse might take place at C4 construction sites and camps leading to security and safety risks including injuries and fatalities		Risk ID'ed at Risk Workshop of 10-Nov-2011 This risk should be evaluated by HSS team. Similar risks R-139 & R-139 for C1 & C4		T		HSS		Kyle Tucker (NE)												Possible				High														Possible		1% - 50%		High

		R151		C4		Geotech vs. Claims (C4)		As detail geotech study data are not available during C4 design phase and if contractual obligations are not clearly stated, unforeseen soil conditions (real or imaginary) could be discovered by contractors leading to claims and extra costs		 Risk ID'ed at Risk Workshop of 10-Nov-2011 Impacts on particular construction activities should be considered individually. If managed properly this may become an opportunity. Similar risks R-149 & R-151 for C1 & C3. Drilling program for DC is acceptable even before the EA release,  for AC is not posisble		T		Commercial		Afzal Hussain (SLI)								Moderate				Possible				Medium										Moderate		1,000 - 10,000		Unlikely		0.1% - 1%		Low

		R155		C4		Optimisation of the Conservative Design (C4)		As conservative design approach ("worst case" scenarios) is used at C4 early design phases for all three components  due to lack of design input data and multiple inputs (interfaces), it could be possible to optimise the design in the course of engineering development leading to cost reductions, accelerated schedules and better constructability		Risk ID'ed at Risk Workshop of 10-Nov-2011 This is a general opportunity for all three components. Before addressing and focused activities this opportunity is assessed as prob=3, cost=3, schedule=3 as some optimisation will be done anyway. Focused activity should increase the probability/ impacts		O		Technical		Gokhan Saltan (SLI)								Minor				Possible				OPPORTUNITY										Moderate		1,000 - 10,000		Likely		50% - 90%		OPPORTUNITY

		R159		C4		Supplier's QA/QC (C4)		Due to poor definition of required product quality, failure by supplier to implement effective QA/QC system and lack of control over sub-vendor quality system, final C4 product(s) could not pass the quality tests, leading to re-work, extra costs and schedule delay		Risk ID'ed at Risk Workshop of10-Nov-2011 This is a general risks for all component's supplier's packages. Despite lump sum contracts and LD, schedule risks are still there and require monitoring. Similar risks R-61 & R-158 for C1 & C3 		T		Commercial		Kyle Tucker (NE)				Major				Minor				Likely				High						Major		90 - 360		Minor		100 - 1,000		Possible		1% - 50%		Medium

		R163		C4		Interfaces (C4)		As multiple complex hard & soft C4 interfaces require inputs from project components and disciplines and outputs to contractors, efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays		Risk ID'ed at Risk Workshop of 10-Nov-2011 R-178 covers this at the LCP level. Solder Pond: interface with Nalcor and C3.     Similar risks R-64 & R-162 for components C1 & C3. 		T		Interface		Kyle Tucker (NE)				Moderate				Moderate				Almost Certain				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Likely		50% - 90%		Medium

		R165		C4		Availability of SLI Construction Management Personnel (C4)		Due to features of the labour market in NL and lack of qualified C4 construction management personnel, difficulties with attracting and retaining of right engineering and management personnel may occur leading to negative impact on design and construction, lower productivity and higher labour costs		Risk ID'ed at Risk Workshop of 10-Nov-2011 R-172 covers this at the LCP level on labour availability and productivity, should be part of PEP-PER review. Similar risks R-65 & R-164 for C3 & C4.This risk is about LCP not contractor's personnel.		T		Construction		Kyle Tucker (NE)				Major				Moderate				Likely				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R171		C4		Site Safety Coordination (C4)		Due to involvement of multiple organizations at the C4 construction sites, safety codes and operators (including union) mistakes may occur leading to injury and potential fatalities		Risk ID'ed at Risk Workshop of 10-Nov-2011 Similar risks R-83 & R-171 for C1 & C4		T		HSS		Kyle Tucker (NE)												Possible				High														Unlikely		0.1% - 1%		Medium

		R180		C4		Transmission Line River Crossing vs. TSS (CD0512)		As part of the Construction Power Supply package scope includes river crossing and clearing of the river bank area, these activities could disturb and contaminate the river giving rise to higher Total Suspended Solids (TSS) levels (Standard: TSS <30 p.p.m.) and leading to extra costs and delays to comply with regulations		Risk ID'ed on 15-Dec-2011 this risk came from package inventory CD0512 - Construction Power Supply (package risk 4). Formally this risk belongs to C3 but managed by C4.		T		Environmental		Kumar Kandaswamy (SLI)												Possible				Medium														Unlikely		0.1% - 1%		Low

		R186		C4		Major Material Delivery (C4): Planning for HVdc		As a result of poor scheduling, schedule risks and interface management, major contract delivery milestones for HVdc might not be met leading to overall C4 schedule delay		Risk ID'ed at Risk Workshop of 22-Sep-2011 This general risk for any supply package. This is a common risk for all components. Even in case of lump sum contracts monitoring of schedules and schedule risks is required. Similar risks R-51 & R-130. This is risk for HVdc; Risk R131 is for HVac		T		Commercial		Keenan Healey (SLI)				Major								Possible				Medium						Major		90 - 360						Possible		1% - 50%		Medium

		R3		LCP		EA Release Special Conditions		Due to high interest of the government, general public and NGO's in the LCP, special conditions may be attached to the project permits (EA vs. Environmental Protection Plan) resulting in scope change, schedule delays and extra costs to comply		Risk ID'ed at Risk Workshop of 20-Sep-2011 This is a risk that covers at LCP level corresponding component's risks R-9, R-67, R-70, R-95.  Purpose: coordination and support at LCP level. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. EA release for C1 was done in March 2012. EA release for HVdc and C3 will be done later separately. After EA release issued for MF and HVac line in March 2012, this risks is about HVdc, marine link and converter stations and can be downgraded		T		Regulatory		Ron Power (NE)				Major				Major				Possible				Medium						Major		90 - 360		Major		10,000-100,000		Possible		1% - 50%		Medium

		R52		LCP		Contracting Strategy Adjustments		Due to heated market conditions or financing constraints, LCP may need to change contracting strategy, causing delays in schedule and increase in cost		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk is closely related to contractor's & supplier's (qualified) availability: R-44, R-68, R-125, R-126, R-147, R-148. These risks could be causes for this risk. Moreover, risks R-177 and R-179 drive this risk at LCP level		T		Commercial		Ron Power (NE)				Major				Major				Likely				High						Major		90 - 360		Major		10,000-100,000		Possible		1% - 50%		Medium

		R54		LCP		RFP/ Contract Quality		As an intent to maintain project schedule when working under time crunch or due to incomplete contracting strategy, fast tracking approach towards RFP/ contracts development and deviation from established procurement/ contracting procedures might be adopted that lead to sub-standard, incomplete or inadequate package scopes and unclearly defined contractual obligations in terms of scope, cost, schedule, quality, safety		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is a general risk for all components/ packages. It might be a subject of PEP-PER study		T		Commercial		Pat Hussey (NE)				Major				Major				Possible				Medium						Major		90 - 360		Major		10,000-100,000		Possible		1% - 50%		Medium

		R69		LCP		Knowledge Transfer		Due to maturity of owner and wealth of experience, opportunity exist for interfacing between Nalcor and SLI on existing system and hvdc system		Risk ID'ed at Risk Workshop of 21-Sep-2011 Real positive impact is in operations - when results of interfaces and training could be visible. Although Nalcor could lead this, Nick Gillis should be part of the opportunity resolution team		O		Interface		Bob Barns (NE)				Moderate				Moderate				Possible				OPPORTUNITY						Moderate		30 - 90		Moderate		1,000 - 10,000		Likely		50% - 90%		OPPORTUNITY

		R72		LCP		Final Project Integration		Due to complexity, overall integration of all LCP components and activities plus external Island Link prior to project commissioning, may represent significant challenge leading to overall delay of commissioning		Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk comes from C3 that is integrating component for the other components. This risk is also linked with the external interfaces risk R-71		T		Organisational/ Enterprise		Ron Power (NE)				Major				Major				Likely				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R77		LCP		Class of Estimate & Cost Escalation		Because the base estimate for DG3 is preliminary and done in money of the base period, the real pricing in the time of purchasing may be different due to market conditions then, leading to extra costs		Risk ID'ed at Risk Workshop of 21-Sep-2011 This is quite certain (issue) to happen and should be managed outside of risk register model: 1) in "ranges" model for uncertainties around cost estimate accounts and 2) in cost escalation model.  This should be considered as opportunity (cost de-escalation) if time of purchasing is properly used to minimise pricing		T		Commercial		Jason Kean (NE)								Major				Almost Certain				High										Major		10,000-100,000		Almost Certain		>90%		High

		R80		LCP		Early Procurement		Due to volatility of equipment pricing, early procurement of equipment could result in lower cost and allow some float in the schedule 		Risk ID'ed at Risk Workshop of 22-Sep-2011 This opportunity depends on owner's policy on purchasing before final investment decision. Time of purchasing may be defined using macro economic data from Global Insight		O		Commercial		Normand Bechard (SLI)				Moderate				Moderate				Possible				OPPORTUNITY						Major		90 - 360		Moderate		1,000 - 10,000		Likely		50% - 90%		OPPORTUNITY

		R81		LCP		Project Controls: Packages		Due to possible a) problems with delivery of packages (quality, labour availability, etc.), b) project/ document controls under-staffing, c) difficulties to measure progress and quantities of construction packages, d) late engineering changes, some packages could be delivered with delays and increased quantities, leading to overall schedule delays and extra costs		Risk ID'ed at Risk Workshop of 22-Sep-2011  This is part of risk inventory for (almost) any package both supply and construct ones. Due to LD cost impact is not high but schedule delays are still there.		T		Commercial		Normand Bechard (SLI)				Moderate				Minor				Possible				Medium						Moderate		30 - 90		Minor				Possible		1% - 50%		Medium

		R84		LCP		Operation Staff		Due to current limited number of operators within Nalcor, understaffing during commissioning and operations may occur, leading to commissioning delay, start of operations and lower accet productivity  		Risk ID'ed at Risk Workshop of 21-Sep-2011 Could be considered along with R-69 (knowledge transfer), R-72 (intergration) and R-78 (commissioning)		T		Operations		John Mallam (NE)								Moderate				Possible				Medium										Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R86		LCP		Sourcing Globally		Due to slow economy in some parts of the world, opportunity could be exploited to source services from markets all over the world giving rise to cost savings		Risk ID'ed at Risk Workshop of 22-Sep-2011 That opportunity may be split to three for C1, C3, C4 if required. Savings should not be overridden by low quality and schedule delays. Close overlapping with R-96 - may be combined		O		Commercial		Normand Bechard (SLI)								Major				Possible				OPPORTUNITY										Major		10,000-100,000		Possible		1% - 50%		OPPORTUNITY

		R141		LCP		Innu Involvement/ IBA		Due to intimate involvement of Innu people in delivery of the project (IBA), there might be instances of negative influence on LCP contracting, permitting, labour relations, that leads to narrower choices of contractors, suppliers and labour, issues with environmental monitoring and permitting (destruction of land and hunting areas during construction, etc.) leading to extra costs, schedule delays, safety issues, etc.		Risk ID'ed at Risk Workshop of 9-Nov-2011 This risks should be considered along with labour and contractor's availability, labour productivity and permitting risks		T		External		Pat Hussey (NE)				Moderate				Moderate				Likely				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R144		LCP		Spare Parts v. RAM 		As RAM analysis for whole system  has yet to be carried out according to declared level of availability, spare part requirements could be too conservative and become an additional OpEx cost that leads to poorer project economics and lower attractiveness for stakeholders		Risk ID'ed at Risk Workshop of 9-Nov-2011 This is not exactly a project risk. But it makes impact on the LCP economic model through OpEx and hence important for competitiveness of LCP. Corresponding RAM modeling should be done during project development by operations people. Potentially, that may be an opportunity to optimise the level of spare part and redundant equipment stock as well as demonstrate investor's structured approach towards OpEx and economic model development.		T		Operations		John Mallam (NE)				Moderate				Moderate				Likely				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R156		LCP		SLI - Nalcor Contract, Coordination and Alignment		As a) coordination between SLI and Nalcor reflects current contract between the organisations; b) different organisational approaches/ cultures exist as related to the contract interpretation and decision making; c) lack of staffing in both organisations takes place, the lack of alignment and decision-making efficiency could occur, leading to non timely decision making, lower quality of decisions, re-work, schedule delay and extra costs		Risk ID'ed at Risk Workshop of 9-Nov-2011 a) Different approaches and experience towards various EPCM activities should be married based on the Contract; b) people from various SLI divisions are seconded to the LCP that have variations of procedures inside of SLI. c) Existing cost+ contract (Consultancy type) between Nalcor and SLI assumes no room for changes and key decision making by SLI. d) This risk should be considered along with risk R-64 (internal interfaces), and R-69 (opportunity to train and coach). Good progress is done on coordination streamlining recently. But still it is top organisational risk		T		Organisational/ Enterprise		Ron Power (NE)				Major				Major				Almost Certain				High						Major		90 - 360		Major		10,000-100,000		Likely		50% - 90%		High

		R157		LCP		Facilities Sharing		As each component develops all required facilities independently (including accommodation), there could be an opportunity to share facilities and optimise their use among components, leading to overall CapEx reduction		Risk ID'ed at Risk Workshop of 9-Nov-2011 Engineering from all three components should review this opportunity, compare requirements (including timing) and make adjustments in project execution plan and base estimates. Moderate probability and impacts are selected, focused activities could increase these. Nick  Gillis assigned to manage internal interfaces among three component engineering managers		O		Organisational/ Enterprise		Normand Bechard (SLI)				Moderate				Moderate				Possible				OPPORTUNITY						Moderate		30 - 90		Moderate		1,000 - 10,000		Likely		50% - 90%		OPPORTUNITY

		R172		LCP		Construction Labour Availability -LCP		Due to features of the labour market in NL (several major projects, low supply, tendency for labour to migrate to Western Canada, etc.) the lack of quantity of construction manpower may occur  leading to LCP schedule delay and extra labour costs to attract as well as giving rise to reduction of quality of works, safety risks impact, etc.   		Risk ID'ed on 1-Dec-2011 This risk is considered a general LCP risks managed at the project level. Same time, C1, C3 and C4 have the same risks at the component levels to assure proper management of the risk at component level: R-43 (for C1), R-123 (for C3) and R-124 (for C4). Also covered are risks R-65, R-164, R-165 (construction management availability). Hilary Hynes is to coordinate this risk with corresponding component's risk owners, SLI  and Nalcor management. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead.		T		Commercial		Ron Power (NE)				Extreme				Extreme				Almost Certain				High						Extreme		> 360		Extreme		>100,000		Likely		50% - 90%		High

		R173		LCP		Construction Labor Productivity - LCP		Due to a) features of the labour market in NL, b) issues with availability of skilled workers, c) labour agreement with Unions; d) inadequate organisation of construction works, the available construction manpower may have lower productivity than assumed in LCP base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of works, safety risks, etc.		Risk ID'ed on 1-Dec-2011 This risk is considered a general LCP risks managed at the project level. Same time, C1, C3 and C4 have the same risks at the component levels to assure proper management of the risk at component level: R-127 (for C1), R-128 (for C3) and R-129 (for C4). Normand Bechard & Ron Power are to coordinate this risk with corresponding component's risk owners, SLI  and Nalcor management. This is rather issue (given) that should be taken into account in "ranges" model of base estimate not risk register model. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead.		T		Commercial		Ron Power (NE)				Extreme				Extreme				Almost Certain				High						Extreme		> 360		Extreme		>100,000		Likely		50% - 90%		High

		R175		LCP		Sensitive Areas -LCP		Due to exposure of C1, C3, C4 to sensitive areas (archeological sites, fish habitat, terrestrial habitat, bird nesting), delays may occur with permit's obtaining and start of construction works which leads to work stoppage and overall project delay 		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-10, R-19, R-104, R-20, R-105, R-21, R-106. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. 		T		Regulatory		Steve Pellerin (NE)				Major				Major				Possible				Medium						Major		90 - 360		Major		10,000-100,000		Possible		1% - 50%		Medium

		R176		LCP		Construction Permits -LCP		As several dozens of C1, C3, C4 construction permits are required to start and continue construction, late permits for some of them (or some missed ones) may delay several construction activities leading to schedule impacts and increasing cost 		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-36, R-119, R-120. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. 		T		Regulatory		Ron Power (NE)				Extreme				Moderate				Likely				High						Extreme		> 360		Moderate		1,000 - 10,000		Possible		1% - 50%		High

		R177		LCP		Contractor's Availability - LCP		As several mega projects are planned in North America related to hydro power generation and transmission, it might become difficult to timely attract skilled/ qualified on-site contractors that leads to premium costs to attract, inflated construction costs, lower productivity, less attractive contract terms for LCP, safety risks, etc.		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-44, R-125, R-85. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. This risk could drive R-52 (adjustment of LCP contracting strategy). Ron Power is to support managing this risk 		T		Commercial		Ron Power (NE)				Extreme				Extreme				Almost Certain				High						Extreme		> 360		Extreme		>100,000		Almost Certain		>90%		High

		R178		LCP		Interfaces - LCP		As multiple complex hard & soft interfaces require inputs from project components and disciplines as well as  external organisations (CFLco, SOBI, etc.), efficiency of the interface management might turn out to be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays, failures during commissioning, etc.		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-64, R-162, R-163, R-71, R-75, R-76, R-78, R-156, R-157 . Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. 		T		Interface		Ron Power (NE)				Extreme				Extreme				Almost Certain				High						Extreme		> 360		Extreme		>100,000		Almost Certain		>90%		High

		R179		LCP		Supplier's Availability - LCP		As there is limited number of qualified suppliers in a situation of a heated market it could be difficult to engage qualified suppliers on LCP terms without increase of contract price that gives rise to inflated project costs and schedule delays		Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP level corresponding component's risks R-33, R-68, R-115, R-147.. Purpose: coordination and support at LCP. This particular risk doesn't take part in probabilistic risk assessment as the component's risks will instead. This risk could drive R-52 (adjustment of LCP contracting stratefgy). Ron Power is to support managing this risk. Ron Power is to support managing this risk  		T		Commercial		Ron Power (NE)				Major				Major				Possible				Medium						Major		90 - 360		Major		10,000-100,000		Possible		1% - 50%		Medium

		R182		LCP		Opposition by 'non-IBA' First Nations Groups		As a) IBA agreement covers mostly economic aspects of Innu people benefits; b) some Innu people oppose to LCP due to environmental and cultural concerns; c) some other First Nation's people (e.g., Métis) seem to wish benefiting from LCP same way as Innu people, representatives of First Nations could block the construction sites to apply pressure on LCP and to promote their agendas leading to schedule delay, extra costs and reputational damage		Risk ID'ed on 15-Dec-2011		T		External		Jason Kean (NE)				Major				Major				Possible				Medium						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R184		LCP		Unionised vs. Non-unionised Package Contracts		As a) non-unionised contracts are planned for several packages; b) significant enough difference in rates for unionised vs. non-unionised labour is expected; c) communication among unionised vs. non-unionised workers at various LCP sires is expected; e) no camp or basic camp is to be provided to non-unionised workers, strike/ unrest among non-unionised workers may occur, leading to disruption of clearing works, moving of workers to unionised contracts, schedule delays, safety and security impact, reputation damage		Risk ID'ed on 23-Jan-2011 comes from Reservoir clearing package, could be applicable for other construction packages. Poaching could be a case among unionised or among non-unionised packages too.		T		Commercial		Jason Kean (NE)				Major				Moderate				Likely				High						Major		90 - 360		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium

		R187		LCP		IT/ IS		Due to possible a) challenges to implement integrated IT/ IS in several project locations; b) requirements to effectively support construction management, project/ document control (including progress management); c) requirements to integrate vendors; d) differences in Nalcor and SLI corporate IT/IS; e) budget restrictions; adopted IT/ IS could be breached or have low efficiency, leading to loss of critical data, lower efficiency of project & document controls and construction management, lower level of vendor integration, schedule delay and project extra costs.		Risk identified on April 18th, 2012 as a result of preps for LL session and creating of the IT/ IS task force		T		Organisational/ Enterprise		Ron Power (NE)				Major				Major				Likely				High						Moderate		30 - 90		Moderate		1,000 - 10,000		Possible		1% - 50%		Medium
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Riverside cofferdam height (R-38) could be also considered.

Some other windows (clearing window (R-18), impoundment 1 (R-

188% bird nesting (R-21, R-106), etc.) probably could be
ected. Although it would be good to investigate some of the

milestones like this. We need to discuss this and agree on.

Please let me know when we may discuss these data. A major
concern of mine is that we don’t know what Westney need and
what method they use. So the data are prepared according to my
understanding of probabilistic risk analysis.

Thanks,

Yuri

Yuri Raydugin
Risk Manager
Lower Churchill Project

SNC-Lavalin Inc.
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(709) 752-3461 x 5060

Yuri .Raydugin@snclavalin.com
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Risk Title

DEFINITION

Risk Description

DETERMINISTIC CUMMULATIVE ASSESSMENT AFTER ADDRESSING

Comments on Factor Cost: Rank

Cost: Range

Probability: Rank

Probability:
Range

Risk Level

PROBABILISTIC ASSESSMENT AFTER ADDRESSING

Cost Impact, 000$ Probability, %
ML Min Max

Correlations COMMENTS

As starter camp for construction is designed for about 150 workers and accommaodation for
R5 c1 | Accommodation Capacity | 220Ut 500 workers in Sep. 2012 will be needed, available accommodation in neighboring Risk Event (Cost) Moderate 1,000 - 10,000 Likely 50% - 90%
Goose Bay might not meet the accommodation requirements leading to initial lack of workers
at the beginning of construction
Excavation vs. Water As § result of excavation works and U§e of gxploswes, Ie\{el vof wa.ter contamlnathn in stilling . .
R9 C1 Contaminati basin may exceed acceptable level (oil, sediment, explosive's residues, etc.) leading to extra Risk Event (Cost) Moderate 1,000 - 10,000 Unlikely 0.1% - 1%
ontamination costs and delays to comply with regulations.
As the C1 construction area is known for archeological significance, delays may occur with
R10 C1 Archeological Sites (C1) permit's obtaining and start of excavation works which leads to work stoppage and overall Risk Event (Cost) Moderate 1,000 - 10,000 Likely 50% - 90%
project delay
Riverside Cofferdam As cost effe.ctlve 9ptlon for thelrlver S|de. cofferdam is selecteg (concrete dam), the option . .
R12 C1 Obti Schedul under consideration may require more time to construct leading to delay of the cofferdam Risk Event (Cost) Extreme >100,000 Unlikely 0.1% - 1%
ptions vs. schedule completion that causes overtopping and site flooding
As requirements by DFO on fish habitat replacement are very likely and are not fully factored i
R19 C1 Fish Habitat (C1) to the base estimate, the requirement to replace the habitat may be significant by DFO leading Risk Event (Cost) Minor 100 - 1,000 Possible 1% - 50%
to extra costs
Terrestrial Habitat (C1) As reqylrements by Enwronmenlt Canada (EC) orT terrestrial habitat ‘replacement is unclear . ; .
R20 C1 L £ Wetland (evolving) and are not factored in to the base estimate yet, the requirement to replace the Risk Event (Cost) Major 10,000-100,000 Possible 1% - 50%
(Loss of Wetlands) terrestrial habitat may be eventually put forward by EC leading to extra costs
. L As construction of powerhouse is to be carried out by several contractors, lack of coordination
R24 C1 Contrat;tor s C;]oordlnatlon/ and clear contractual responsibilities especially in case of unforeseen conditions may become Risk Event (Cost) Moderate 1,000 - 10,000 Possible 1% - 50%
owerhouse a source of extra claims leading to capital overspending
Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment,
R29 C1 Wild Fires (C1) camp, smoking, etc.), forest fires might be started leading to the C1 camp & site evacuation, Risk Event (Cost) Moderate 1,000 - 10,000 Unlikely 0.1% - 1%
injuries/ fatalities or loss of equipment
T&G Late Design Some reasons for design changes during the T&G equipment manufacturing may be put
R31 C1 ch 9 forward by the customers leading to extra costs and schedule delays to accommodate the Risk Event (Cost) Moderate 1,000 - 10,000 Possible 1% - 50%
anges changes in design and civil works
Manufacturing Labour itions i ier's i i ifi
R33 c ctury g Due to heated marlfet ciondltlons in the supplier's |.ndustnes, shortage of qualified workforce Risk Event (Cost) Minor 100 - 1,000 Possible 1% - 50%
Availability (C1) and longer supply timelines would take place leading to extra C1 costs and schedule delays
Due to less than optimal logistics plan, some transportation aspects (weather/ season's
- delivery window, size of equipment, road conditions, availability of lifting equipment in ports, . § o o
Rs7 i Logistics (C1) etc.) might impede timely delivery of C1 equipment & materials to the sites that leads to Risk Event (Cost) Rleteas LCOCR4I0.000 RCsSLl o=t
schedule delays and extra costs
Due to features of the labour market in NL (several major projects, low supply, tendency for
Construction Labour labour to migrate to Western Canada, etc.) the lack of quantity of construction manpower may| ) . o o
R43 i Availability (C1) lead to C1 schedule delay and extra labour costs to attract as well as quality of works, safety Risk Event (Cost) S ST iy S =%
risks, etc.
Contractors' Availability As sevgral mega lp‘rOJects a}re planned in North America, it mlght become dlﬁlcuIF to timely . ; ;
R44 C1 c1 attract skilled/ qualified on-site contractors that leads to premium costs to attract, inflated C1 Risk Event (Cost) Major 10,000-100,000 Likely 50% - 90%
( ) construction costs, lower productivity, less attractive contract terms for LCP, safety risks, etc.
R49 ct T&G Quality Issues Potential quality control issue in manufacturing of turbines and generators may lead to cost, Risk Event (Cost) Moderate 1,000 - 10,000 Possible 1% - 50%
schedule delay or in use operability or reliability issues
Debris and Trash A It of trash build tput of thi it could be reduced, leading to | f
R53 c1 | Management at Intake in | “® @ esut ot trash bulld up, energy oufput of the unit coud be reduced, feading fo foss o Risk Event (Cost) Moderate 1,000 - 10,000 Unlikely 0.1% - 1%
) revenue and poorer OpEx
Operations
R57 c1 Commissioning Failures | As "stress tes.hng of C1lec4lupment is Qart f’f commissioning, fgllure of some major eqmpment Risk Event (Cost) Moderate 1,000 - 10,000 Unlikely 01% - 1%
(C1) may occur during commissioning resulting in schedule delays, increased cost and HSE issues
Construction Debris vs. i i i
R58 c on Det Due to presence of construc?lor? d(?brls afte?r the end of construction, these may cause Risk Event (Cost) Moderate 1,000 - 10,000 Unlikely 01% - 1%
Commissioning problems during commissioning, leading to extra costs and schedule delays
Contractor's Errors/ Due to lack of control over contractor's construction activities or poor interface management,
R59 C1 Omissi c1 contractor(s) might make errors/ omissions (including false works) leading to C1 re-work, extraj Risk Event (Cost) Major 10,000-100,000 Unlikely 0.1% - 1%
missions (C1) costs and schedule delay
Due to lack of control over supplier's design activities, poor interface management or lack of
R60 c1 Design & Mlanyfacturlng technological readiness to produce, suppller(s)lmlght groduce design 'wnhlerrors/ omissions sof Risk Event (Cost) Moderate 1,000 - 10,000 Unlikely 01%- 1%
Errors/ Omissions (C1) that the final products do not meet spec/ quality requirements and give rise to a need to re-
design/ re-work, extra costs and schedule delays

LCP C-Risks RETAINED YR051412
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As multiple complex hard & soft C1linterfaces require inputs from project components and
R64 c1 Interfaces (C1) dISC|p|Il’.leS, efﬂmenf;y of thellnterface management' might turn gut to be less efficient than Risk Event (Cost) Major 10,000-100,000 Possible 1% - 50%
planned in the baseline, leading to use of conservative assumptions, late changes, re-work,
extra costs, schedule delays
Availability of Construction Due to featu(e;f?f tr;te. Iabol:Jhr rr:tarkeit in NLdan(t:I I.a(l;k Offql'Jarl]i?ed (?1 copstruc;ion managem;snt
R65 c1 | Management Personnel | PSrsonne: cifiicuties with atfracting and retaining of right engineering and managemen Risk Event (Cost) Moderate 1,000 - 10,000 Likely 50% - 90%
personnel by SLI may occur leading to negative impact on design and construction, lower
(1) productivity and higher labour costs
As final design is nearly frozen, some design elements could be transferred to/ from C1 in
R74 C1 Design Change (C1) future even after project sanctioning, leading to re-design, re-definition of packages, late Risk Event (Cost) Moderate 1,000 - 10,000 Possible 1% - 50%
ordering of materials & services/ cancellations, extra costs and schedule delays
As there is limited number of qualified C1 suppliers in a situation of a heated market it could b
R147 C1 Supplier Availability (C1 difficult to engage at least one of qualified suppliers on LCP terms without increase of contract Risk Event (Cost Major 10,000-100,000 Possible 1% - 50%
pp y gag q pp j
price that gives rise to inflated project costs and schedule delays
As detail geotech study data are not available during C1 design phase and if contractual
R149 C1 Geotech vs. Claims (C1) obligations are not clearly stated, unforeseen soil conditions (real or imaginary) could be Risk Event (Cost) Moderate 1,000 - 10,000 Possible 1% - 50%
discovered by contractors leading to claims and extra costs
As conservative design approach ("worst case" scenarios) is used at C1 early design phases
Ri53 | 1 |Conservative Design (C1) | forall three components due tolack of design input data and multiple inputs (interfaces), it Risk Event (Cost) opportunity Major 10,000-100,000 Likely 50% - 90%
could be possible to optimise the design in the course of engineering development leading to
cost reductions, accelerated schedules and better constructability
As A) T&G bid closing is delayed for 1.5 mos (9-Dec-2011 => 27-Jan-2012); B) Bid closing is
followed by negotiations; C) negotiations are followed by the T&G contract award (still the
T&G Package Bid Closing same date as planned before the bid closing delay) D) T&G award is followed by the civil ’ ’ . o o
R174 i & Negotiations works (bulk excavation & concrete) with a 1 month float, negotiations could not absorb the bid Risk Event (Cost) e Looaatocy RCSSLE o=t
closing delay or might take more time than planned in master schedule, giving rise to delay of
civil works and “domino effect” of delays down the line in the LCP master schedule
Due to a need to carry out head pond impoundment in winter, increasing of water level from
Impoundment in Winter: natural 12.5m to 25m could mobilise high amount of ice and T&D, leading to flushing of high : it is probabilistic branching in ) o 10
R188 =l Head Pond (12.5 - 25M) volume of ice and T&D downstream (environmental impact) and damage of spillway equipmen Risk Event (Cost) schedule RR Lol {59 = e Wil B:iko= ik
(extra cost and time to repair).
In case of powerhouse late completion and, hence, due to the need to carry out impoundment
. . in winter to prevent possible revenue loss, increasing of water level from 25m to 39m could o i L
R189 | cf Impoundment in Winter mobilise high amount of ice and T&D, leading to flushing of high volume of ice and T&D Risk Event (Cost) itis probabilistic branching in Moderate 1,000 - 10,000 Unlikely 0.1% - 1%
(25 - 39m) . ) ) ) ) schedule RR
downstream (environmental impact) and damage of spillway equipment (extra cost and time to)
repair, delay of commissioning).
As T&G tender drawings are not supposed to be the C1 construction drawings, late changes
R25 C1 Post-Award Drawings (C1)| after the contract's award may occur leading to extra costs and schedule delays to start civil Risk Event (Cost) Moderate 1,000 - 10,000 Possible 1% - 50%
works
Due to poor definition of required product quality, failure by supplier to implement effective
R61 @l Supplier's QA/QC (C1) QA/QC system and lack of control over sub-vendor quality system, final C1 product(s) could Risk Event (Cost) Minor 100 - 1,000 Possible 1% - 50%
not pass the quality tests, leading to re-work, extra costs and schedule delay
R76 c3 Maritime .Llnk Changes in reliability assumptions made for marmme link could change scope and may cause Risk Event (Cost) relevant? Major 10,000-100,000 Possible 1% - 50%
Assumptions schedule delay and increase cost
R109 | ©3 |Post-Award Drawings (C3)| S tender drawings are not supposed to be the C3 construction drawings, late changes afer Risk Event (Cost) Moderate 1,000 - 10,000 Unlikely 0.1% - 1%
the contract's award may occur leading to extra costs
Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment,
R111 C3 Wild Fires (C3) camp, smoking, etc.), forest fires might be started leading to the C3 camp & site evacuation, Risk Event (Cost) Moderate 1,000 - 10,000 Unlikely 0.1% - 1%
injuries/ fatalities or loss of equipment
Manufacturing Capacity & itions i ier's i i ifi
R115 c3 ! g pacity Due to heated marlfet ciondltlons in the supplier's |.ndustnes, shortage of qualified workforce Risk Event (Cost) Moderate 1,000 - 10,000 Possible 1% - 50%
Availability (C3) and longer supply timelines would take place leading to extra C3 costs and schedule delays
Due to features of the labour market in NL (several major projects, low supply, tendency for
Construction Labour labour to migrate to Western Canada, etc.) the lack of quantity of construction manpower may| ) . o o
R123 &2 Availability (C3) lead to C3 schedule delay and extra labour costs to attract as well as quality of works, safety Risk Event (Cost) EEE ST iy S =%
risks, etc.

LCP C-Risks RETAINED YR051412
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Risk Level

20

DEFINITION DETERMINISTIC CUMMULATIVE ASSESSMENT AFTER ADDRESSING
. 8 . e - Probability:
Risk Title Risk Description Comments on Factor Cost: Rank Cost: Range Probability: Rank o
As several mega projects are planned in North America, it might become difficult to timely
Contractors' Availabilit i ifi -si i i
R125 c3 y attract skl!led/ qualified on-site corjtractors that Iea‘ds to premium costs to attract, |an‘ated C3 Risk Event (Cost) Major 10,000-100,000 Wty 50% - 90%
(C3) construction costs, lower productivity, less attractive contract terms for LCP, safety impact,
etc.
R132 c3 Commissioning Failures | As "stress tes.hng of CSleqlupment is Qart f’f commissioning, fgllure of some major eqmpment Risk Event (Cost) Major 10,000-100,000 Unlikely 01% - 1%
(C3) may occur during commissioning resulting in schedule delays, increased cost and HSE issues
Contractor's Errors/ Due to lack of control over contractor's construction activities or poor interface management,
R134 C3 Omissi c3 contractor(s) might make errors/ omissions (including false works) leading to C3 re-work, extraj Risk Event (Cost) Minor 100 - 1,000 Possible 1% - 50%
missions (C3) costs and schedule delay
As the fiber optic line development is not part of the LCP project and is to be developed by Bel
R152 C3 Fiber Optic Line (C3) Aliant, timely availability of fiber optic communication might become problematic leading to Risk Event (Cost) Moderate 1,000 - 10,000 Possible 1% - 50%
issues with coordination of sites, crews, contractors, etc. and safety issues
Due to failure by supplier to implement effective QA/QC system and lack of control over sub-
R158 c3 Supplier's QA/QC (C3) | vendor quality system, final C3 product(s) could not pass the quality tests, leading to re-work, Risk Event (Cost) Minor 100 - 1,000 Possible 1% - 50%
extra costs and schedule delay
As multiple complex hard & soft C3 interfaces require inputs from project components and
R162 c3 Interfaces (C3) dlsCIp|II’?eS, efflmenf:y of thellnterface managemenF might turn (?ut to be less efficient than Risk Event (Cost) Moderate 1,000 - 10,000 Likely 50% - 90%
planned in the baseline, leading to use of conservative assumptions, late changes, re-work,
extra costs, schedule delays
Availability of Construction Due to featulre;f?f tr;f IabO-:Jhr n:;ark?t in NLdancti I.a<.:k Offql.Ja::IIEd (?3 co.nstruc;lon managem;snt
R164 | 3 | Management Personnel personnel, ciiiclies With atiracting and retaining of nignt engineering anc managsmen Risk Event (Cost) Minor 100 - 1,000 Likely 50% - 90%
personnel may occur leading to negative impact on design and construction, lower productivit;
(C3) and higher labour costs
As final scope is not frozen, some scope elements could be transferred to/ from C3 in future
R168 C3 Scope Change (C3) even after project sanctioning, leading to re-design, re-definition of corresponding packages, Risk Event (Cost) Moderate 1,000 - 10,000 Possible 1% - 50%
late ordering of materials & services/ cancellations, extra costs and schedule delays
As there is limited number of qualified C4 HVdc suppliers for insulators supply (2 suppliers
Insulator Supplier only), in a situation of a heated market it could be difficult to engage at least one of them on ) : o 10
R68 e Availability (hvdc) (C4) LCP terms without increase of contract price that gives rise to inflated project costs and Risk Event (Cost) Llocial L0000 Wil %=1
schedule delays
As several other transmission line projects are planned in North America, it might become
HVdc & HVac Contractor
R85 C4 Availability (C4 difficult to attract skilled on-site contractors that leads to higher construction costs, lower Risk Event (Cost) Major 10,000-100,000 Likely 50% - 90%
vailability (C4) productivity and less attractive for LCP contracting terms
Weather and Pollution As |.Imlted amount of hISVtOI‘I(.) data is gvaﬂable flor transmission line design in NL, quality of the . .
R87 C4 Design Data (C4 design may suffer resulting in suboptimal solutions, extra costs, re-work, schedule delays and Risk Event (Cost) Moderate 1,000 - 10,000 Possible 1% - 50%
esign Data (C4) reputational impact
R89 ca RoW (C4) Due to features of land registry in thfe prolvmce, it will be cfilfflcult to |qent|fy all land owners Risk Event (Cost) Minor 100 - 1,000 Possible 1% - 50%
along route thay leads to surprises in land ownerships and claims from owners
R92 ca Late Design Change (C4) As late design (.:n(ena ohangeﬂmmated by oustomer for transmission line is possible, redesign Risk Event (Cost) Major 10,000-100,000 Unlikely 01% - 1%
may occur leading to re-definition of corresponding packages, schedule delay and extra costs
Helicopter Use in In some remote areas of Labrador use of helicopter could be considered as opportunity to : . ; 3 3
R94 C4 Labrador for HVac (C4) reduce labour numbers and accelerate the schedule Risk Event (Cost) opportunity Moderate 1,000 - 10,000 Likely 50% - 90%
Due to delay in EA release, start of early C4 construction activities may be delayed leading to
R95 C4 EA Release for HVdc (C4) missed construction windows in some cases and overall project delay and extra costs to Risk Event (Cost) Moderate 1,000 - 10,000 Likely 50% - 90%
comply
As requirements by Environment Canada (EC) on terrestrial habitat replacement is unclear
Terrestrial Habitat (HVac) (evolving) and are not factored in to the base estimate yet, the requirement to replace the ) : : o o
R105 e (C4) terrestrial habitat may be eventually put forward by EC leading to extra costs and schedule Risk Event (Cost) Loy Lo possie o =@
delay
As the construction site is located in the forest area used by birds for nesting, the nesting
R106 C4 Bird Nesting (HVac) (C4) | season (May - August) may preclude summer clearing activities as recommended by the EA Risk Event (Cost) Minor 100 - 1,000 Possible 1% - 50%
panel leading to project delay and extra costs to comply
As several C4 construction activities are planned for winter, abnormal winter weather (low
R118 C4 Adverse Weather (C4) temperatures, snow storms, snow falls, etc.) may occur during the construction leading to Risk Event (Cost) Minor 100 - 1,000 Possible 1% - 50%
lower productivity, construction delay and safety risks
Due to less than optimal logistics plan, some transportation aspects (weather/ season's
- delivery window, size of equipment, road conditions, availability of lifting equipment in ports, . . o o
R122 e Logistics (C4) etc.) might impede timely delivery of C4 equipment & materials to the sites that leads to Risk Event (Cost) Rleteas LCOCR40.000 UniiLelyy K= 1%
schedule delays and extra costs
Due to a) features of the labour market in NL (several major projects, low supply, tendency for|
Construction Labour labour to migrate to Western Canada, etc.); b) planning of power line construction in various ’ . o o
R124 el Availability (C4) (remote) areas of NL, the lack of quantity of construction manpower may lead to C4 schedule Risk Event (Cost) i ST iy S =%
delay and extra labour costs to attract as well as quality of works, safety risks, etc.

PROBABILISTIC ASSESSMENT AFTER ADDRESSING

Cost Impact, 000$ Probability, %
ML Min Max

Correlations COMMENTS
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Risk Title

DEFINITION

Risk Description

Comments on Factor

DETERMINISTIC CUMMULATIVE ASSESSMENT AFTER ADDRESSING

Cost: Rank

Cost: Range

Probability: Rank

Probability:

Range

Risk Level

PROBABILISTIC ASSESSMENT AFTER ADDRESSING
Cost Impact, 000$ Probability, %

ML Min Max

Correlations COMMENTS

R151

C4

Geotech vs. Claims (C4)

As detail geotech study data are not available during C4 design phase and if contractual
obligations are not clearly stated, unforeseen soil conditions (real or imaginary) could be
discovered by contractors leading to claims and extra costs

Risk Event (Cost)

Moderate

1,000 - 10,000

Unlikely

0.1% - 1%

R159

Cc4

Supplier's QA/QC (C4)

Due to poor definition of required product quality, failure by supplier to implement effective
QA/QC system and lack of control over sub-vendor quality system, final C4 product(s) could
not pass the quality tests, leading to re-work, extra costs and schedule delay

Risk Event (Cost)

Minor

100 - 1,000

Possible

1% - 50%

R163

C4

Interfaces (C4)

As multiple complex hard & soft C4 interfaces require inputs from project components and
disciplines and outputs to contractors, efficiency of the interface management might turn out to|
be less efficient than planned in the baseline, leading to use of conservative assumptions, late

changes, re-work, extra costs, schedule delays

Risk Event (Cost)

Moderate

1,000 - 10,000

Likely

50% - 90%

R165

C4

Availability of SLI
Construction Management
Personnel (C4)

Due to features of the labour market in NL and lack of qualified C4 construction management
personnel, difficulties with attracting and retaining of right engineering and management
personnel may occur leading to negative impact on design and construction, lower productivit;
and higher labour costs

Risk Event (Cost)

Moderate

1,000 - 10,000

Possible

1% - 50%

R54

LCP

RFP/ Contract Quality

As an intent to maintain project schedule when working under time crunch or due to
incomplete contracting strategy, fast tracking approach towards RFP/ contracts development
and deviation from established procurement/ contracting procedures might be adopted that
lead to sub-standard, incomplete or inadequate package scopes and unclearly defined
contractual obligations in terms of scope, cost, schedule, quality, safety

Risk Event (Cost)

Major

10,000-100,000

Possible

1% - 50%

R72

LCP

Final Project Integration

Due to complexity, overall integration of all LCP components and activities plus external Island|
Link prior to project commissioning, may represent significant challenge leading to overall dela
of commissioning

Risk Event (Cost)

Moderate

1,000 - 10,000

Possible

1% - 50%

R80

LCP

Early Procurement

Due to volatility of equipment pricing, early procurement of equipment could result in lower cos:
and allow some float in the schedule

Risk Event (Cost)

opportunity

Moderate

1,000 - 10,000

Likely

50% - 90%

R86

LCP

Sourcing Globally

Due to slow economy in some parts of the world, opportunity could be exploited to source
services from markets all over the world giving rise to cost savings

Risk Event (Cost)

opportunity

Major

10,000-100,000

Possible

1% - 50%

R141

LCP

Innu Involvement/ IBA

Due to intimate involvement of Innu people in delivery of the project (IBA), there might be
instances of negative influence on LCP contracting, permitting, labour relations, that leads to
narrower choices of contractors, suppliers and labour, issues with environmental monitoring

and permitting (destruction of land and hunting areas during construction, etc.) leading to extra
costs, schedule delays, safety issues, etc.

Risk Event (Cost)

Moderate

1,000 - 10,000

Possible

1% - 50%

R157

LCP

Facilities Sharing

As each component develops all required facilities independently (including accommodation),
there could be an opportunity to share facilities and optimise their use among components,
leading to overall CapEx reduction

Risk Event (Cost)

opportunity

Moderate

1,000 - 10,000

Likely

50% - 90%

R182

LCP

Opposition by 'non-IBA'
First Nations Groups

As a) IBA agreement covers mostly economic aspects of Innu people benefits; b) some Innu
people oppose to LCP due to environmental and cultural concerns; ¢) some other First
Nation's people (e.g., Métis) seem to wish benefiting from LCP same way as Innu people,
representatives of First Nations could block the construction sites to apply pressure on LCP
and to promote their agendas leading to schedule delay, extra costs and reputational damage

Risk Event (Cost)

Moderate

1,000 - 10,000

Possible

1% - 50%

R184

LCP

Unionised vs. Non-
unionised Package
Contracts

As a) non-unionised contracts are planned for several packages; b) significant enough
difference in rates for unionised vs. non-unionised labour is expected; ¢) communication
among unionised vs. non-unionised workers at various LCP sires is expected; €) no camp or
basic camp is to be provided to non-unionised workers, strike/ unrest among non-unionised
workers may occur, leading to disruption of clearing works, moving of workers to unionised
contracts, schedule delays, safety and security impact, reputation damage

Risk Event (Cost)

Moderate

1,000 - 10,000

Possible

1% - 50%

Corporate Risk: Extreme impact along with rare probability (usually). If occurs it distroys baseline - that would be another project (if at all)
In case a risk has deterministic score 1 - 5 after addressing it is considered acceptable with nearly zero residual impact after addressing (except for risks with extreme impacts and rare probabilities - corporate risks)
Ranges means there is no risk event - general uncertainty around durations of normal activities
Umbrellas used at LCP level to coordinate managing correpsonding risks at the component level - corresponding risks are taken in to account at the component level.

Conditional branching points to possibility to be late to complete an activity during allowed seasonal construction window, so that the activity should be put off untill next construction window, schedule driven costs are associated

Schedule driven costs: extra costs due to schedule delays (burn rate x delay), will be taken into account through special procedure (including delays to base estimate), excluded from cost risk model

LCP C-Risks RETAINED YR051412
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ID Comp

Risk Title

DEFINITION

Category

Comments on Factor

DETERMINISTIC CUMMULATIVE ASSESSMENT AFTER

Schedule:
Rank

Schedule:
Range, day

ADDRESSING

Probability:
Rank

Probability:
Range

As starter camp for construction is designed for about 150 workers and accommodation for about|
. . 500 workers in Sep. 2012 will be needed, available accommodation in neighboring Goose Bay . Risk Event " 0 o
R5 |§Ci Accommodation CapaC|ty might not meet the accommodation requirements leading to initial lack of workers at the Construction (Schedule) RiCdE e =8 ULl Sl =L
beginning of construction
: As a result of excavation works and use of explosives, level of water contamination in stilling .
Excavation vs. Water
R9 | C1 . . basin may exceed acceptable level (oil, sediment, explosive's residues, etc.) leading to extra Construction Fslzt]:jvj:; Moderate 30-90 Unlikely 0.1% - 1%
Contamination costs and delays to comply with regulations.
As the C1 construction area is known for archeological significance, delays may occur with Risk Event
R10| C1 Archeological Sites (C1)  [permit's obtaining and start of excavation works which leads to work stoppage and overall project Regulatory (Schedule) Major 90 - 360 Likely 50% - 90%
delay
Riverside Cofferdam Options As cqst effelctlve option ff)r the rnvef side cofferdam is sglected (concrete dam), the option un'der . Risk Event Could be conditional .
R12| C1 consideration may require more time to construct leading to delay of the cofferdam completion Technical (Schedule) branchin Extreme > 360 Unlikely 0.1% - 1%
vs. Schedule that causes overtopping and site flooding 9
As the reservoir clearing is not possible during ice forming (early winter) and ice breaking (late Conditional milestone to
R18| C1 Clearing Windows spring) any delay in preceding activities may lead to missing of the clearing windows resulting in Construction ; . ; Moderate 30-90 Possible 1% - 50%
X Branching investigate
overall project delay
As requirements by DFO on fish habitat replacement are very likely and are not fully factored in tg Risk Event
R19| C1 Fish Habitat (C1) the base estimate, the requirement to replace the habitat may be significant by DFO leading to Environmental (Schedule) Moderate 30-90 Possible 1% - 50%
extra costs and schedule delays
As requirements by Environment Canada (EC) on terrestrial habitat replacement is unclear
Terrestrial Habitat (C1) (Loss i i i i i
r2o| c1 ( ) ( (evolvmg) an(l:l are not factored in to the base estimate yet, lthe requirement to replace the Environmental Risk Event Moderate 30-90 Possible 1% - 50%
of Wetlands) terrestrial habitat may be eventually put forward by EC leading to extra costs and schedule (Schedule)
delays
Due to high profile of the LCP and pressure to complete the project on time, a requirement to
Safety vs. Schedule oh p! P P prof »areq i
R22| C1 Y . accelerate/ 'crash' the construction schedule may be put forward in case of major delays that HSS Fslzt];vj:; Minor 7--30 Possible 1% - 50%
Acceleration (C1 ) leads to lower safety standards and injuries/ fatalities, correspondingly
Contractor's Coordination/ As construction of powerhou§g |s to be car.rled .OUt by several contractors, 'Ielzck of coordination ) Risk Event .
R24| C1 and clear contractual responsibilities especially in case of unforeseen conditions may become a Commercial (Schedule) Moderate 30-90 Possible 1% - 50%
Powerhouse source of extra claims leading to schedule delays and capital overspending
A : As A) construction of the spillway (second phase) is to be fulfilled during an "ice-free" window, B) milestone to
Spillway Construction . - pillway P e 9 i . Conditional investigate, relates to . )
R26| C1 . there is no float in schedule with predecessor activities (EA release, camp, road, etc.), any delay Construction ; ) Major 90 - 360 Possible 1% - 50%
Window (Phase 2) - - . . o . ) . Branching impoundment 2 (along|
in previous activities may trigger missing of the window which results in schedule delay R
with R-183. R-189)
Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment, Risk Event
R29| C1 Wild Fires (C1) camp, smoking, etc.), forest fires might be started leading to the C1 camp & site evacuation, HSS (Schedule) Moderate 30-90 Unlikely | 0.1%-1%
injuries/ fatalities or loss of equipment
Some reasons for design changes during the T&G equipment manufacturing may be put forward Risk Event
R31| C1 T&G Late Design Changes by the customers leading to extra costs and schedule delays to accommodate the changes in Commercial (Schedule) Moderate 30-90 Possible 1% - 50%
design and civil works
Manufacturing Labour itions i er's i i ifi i
r33| c1 A h [e] Due to heated marlfet cAondltlons in the supplier's |.ndustnes, shortage of qualified workforce and Commercial Risk Event Major 90 - 360 Possible 1% - 50%
Availability (C1) longer supply timelines would take place leading to extra C1 costs and schedule delays (Schedule)
As several dozens of C1 construction permits are required to start and continue construction, late Risk Event
R36| C1 Construction Permits (C1) |permits for some of them (or some missed ones) may delay several construction activities leading Regulatory (Schedule) Extreme > 360 Possible 1% - 50%
to schedule impacts and increasing cost
Due to less than optimal logistics plan, some transportation aspects (weather/ season's delivery
r37| c1 Logistics (C1) window, size of equipment, road conditions, availability of lifting equipment in ports, etc.) might Commercial Risk Event Maior 90 - 360 Possible 1% - 50%
9 impede timely delivery of C1 equipment & materials to the sites that leads to schedule delays and (Schedule) ) ° °
extra costs
. i X Due to delays with predecessor's activities and various difficulties and delays with construction of}
Riverside Cofferdam Height the cofferdam (selected concrete option), there might be not enough time to construct high S
R38| C1 | vs. Late Start & Construction enough cofferdam on time (mid-January 2013) leading to a) overtopping the cofferdam, b) Construction Branchin Extreme > 360 Unlikely 0.1% - 1%
Delays flooding the excavation area, c) loss of cofferdam and giving rise to safety and environmental 9
impacts
a) As river closure and construction of the upstream cofferdam is planned for summer (when
normally level of water is lowest); b) the main dam fill-in material compaction (clay in water) is
. . possible only before freezing temperatures, unusually high level of water could occur that . Conditional o
Ra0| C1 River Closure Failure prevents river closure by the upstream cofferdam on time and leads to a) missed window (before Consiruction Branching it > Rae i
October) to finish the cofferdam at level 20m; b) lower height of the cofferdam by spring flooding,
its overflooding and loss
Due to features of the labour market in NL (several major projects, low supply, tendency for
Construction Labour i : i i i
ra3| c1 i 10 labour to migrate to Western Canada, etc.) the lack of quantity of constructllon manpower may Construction Risk Event Extreme > 360 Likely 50% - 90%
Availability (C1) lead to C1 schedule delay and extra labour costs to attract as well as quality of works, safety (Schedule)
risks, etc.
As several mega projects are planned in North America, it might become difficult to timely attract| Risk Event
R44 | C1 | Contractors' Availability (C1) skilled/ qualified on-site contractors that leads to premium costs to attract, inflated C1 Commercial (Schedule) Major 90 - 360 Likely 50% - 90%
construction costs, lower productivity, less attractive contract terms for LCP, safety risks, etc.
. Potential quality control issue in manufacturing of turbines and generators may lead to cost, . Risk Event . . 0 0
Rag| C1 T&G Qua“ty Issues schedule delay or in use operability or reliability issues Commercial (Schedule) fiaicy Y=g Reesiib o=t

LCP S-Risk RETAINED YR051412

Risk Score

20

MAPPING: General
Comments

early works

PROBABILISTIC ASSESSMENT AFTER ADDRESSING vs. MAPPING

MAPPING:
Activities

Schedule Impact, d

Probability, %
Max

Correlations COMMENTS

P10 ML P90 Min

excavation

civil works

riverside correfdam
construction

CONSTRUCTION
WINDOW: clearing
package

?7?

clearing package

each construction package
C1

powerhouse packages

CONSTRUCTION
WINDOW: spillway
construction

each construction package
C1

T&G package

each supply package C1

each construction package
C1

each supply package C1
except T&G (R-51)

CONSTRUCTION
WINDOW: cofferdam
construction

CONSTRUCTION
WINDOW: U/S cofferdam

each construction package
C1

each construction package
C1

T&G supply package
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ID Comp

Risk Title

DEFINITION

Risk

Category

Factor

Comments on Factor

DETERMINISTIC CUMMULATIVE ASSESSMENT AFTER

Schedule:
Rank

Schedule:
Range, day

ADDRESSING

Probability:
Rank

Probability:
Range

Major Equipment Delive i i i j i i
r51| c1 || quip : ry |As aresult of pooT schedullng, schedule risks anc‘:l interface management, major contract delivery| T Commercial Risk Event Major 90 - 360 Possible 1% - 50%
(C1): Planning milestones might not be met leading to overall C1 schedule delay (Schedule)
- . As "stress" testing of C1 i t is part of issioning, fail f j i t C Risk Event :
R57| ¢1 | Commissioning Failures (C1) s "stress” testing of C1 equipment is part of commissioning, failure of some major equipmen 1 |Commissioning isk Even Moderate 30-90 Unlikely 0.1% - 1%
may occur during commissioning resulting in schedule delays, increased cost and HSE issues & Start-up (Schedule)
Construction Debris vs. i i i issioni i
rss| c1 on et Due to presence of construcltlor) dgbns aﬂgrthe end of construction, these may cause problems T Commissioning Risk Event Moderate 30-90 Unlikely 01% - 1%
Commissioning during commissioning, leading to extra costs and schedule delays & Start-up (Schedule)
Due to lack of control over contractor's construction activities or poor interface management, .
Contractor's Errors/
R59| C1 - contractor(s) might make errors/ omissions (including false works) leading to C1 re-work, extra | T | Completeness gzi:ﬁz; Major 90 - 360 Unlikely 0.1% - 1%
Omissions (C1 ) costs and schedule delay
Due to lack of control over supplier's design activities, poor interface management or lack of
Design & Manufacturin i i i i ign wi issi i
reo| c1 g ant g technological readiness to produce, suppller(s)lmlght groduce design 'wnhlerrors/ omissions so T | completeness Risk Event Major 90 - 360 Unlikely 01% - 1%
Errors/ Omissions (C1) that the final products do not meet spec/ quality requirements and give rise to a need to re- (Schedule)
design/ re-work, extra costs and schedule delays
As design of coffer dam foundation is done before the detail geotech study is done and a worst Risk Event
R63| C1 Extra Cofferdam Work case scenario approach is used, additional works may be required in construction leading to extrd T Technical (Schedule) Major 90 - 360 Possible 1% - 50%
time and schedule delay
As multiple complex hard & soft C1interfaces require inputs from project components and
re4 | c1 Interfaces (C1) d.isciplines, efficiency.of the interface managfement migh? turn out to be less efficient than planned T Interface Risk Event Major 90 - 360 Possible 1% - 50%
in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, (Schedule)
schedule delays
Due to features of the labour market in NL and lack of qualified C1 construction management
Availability of Construction ifficulties wi i ini i ineeri i
res| c1 \' personnel, difficulties with attracFlng and reta}lnlr}g of right engllneerlng and man?gement T | Construction Risk Event Major 90 - 360 Likely 50% - 90%
Management Personnel (C1) personnel by SLI may occur leading to negative impact on design and construction, lower (Schedule)
productivity and higher labour costs
As final design is nearly frozen, some design elements could be transferred to/ from C1 in future . .
. . L . . . X Organisational/ Risk Event §
R74] C1 Design Change (C1) even after project sanctioning, leading to re-design, re-definition of packages, late ordering of | T Enterprise (Schedule) Moderate 30-90 Possible 1% - 50%
materials & services/ cancellations, extra costs and schedule delays s
As there is limited number of qualified C1 suppliers in a situation of a heated market it could be Risk Event
R147] C1 Supplier Availability (C1) difficult to engage at least one of qualified suppliers on LCP terms without increase of contract | T Commercial (Schedule) Major 90 - 360 Possible 1% - 50%
price that gives rise to inflated project costs and schedule delays
As conservative design approach ("worst case" scenarios) is used at C1 early design phases for
r153| c1 Conservative Design (01) all three rA:omponen.tsA due to Iac.k ofAdeS|gn input data ar\d m.ultlple inputs (|nterfac<les), it could be Technical Risk Event opportunity Moderate 30-90 Likely 50% - 90%
possible to optimise the design in the course of engineering development leading to cost (Schedule)
reductions, accelerated schedules and better constructability
As A) T&G bid closing is delayed for 1.5 mos (9-Dec-2011 => 27-Jan-2012); B) Bid closing is
followed by negotiations; C) negotiations are followed by the T&G contract award (still the same
T&G Package Bid Closing & i i i ivi i
r174| c1 g Bl g date as'planned before tl?e bid closing delay) D) T&G award is followed by the z?lwl wqus (bulk T Commercial Risk Event Moderate 30-90 Possible 1% - 50%
Negotiations excavation & concrete) with a 1 month float, negotiations could not absorb the bid closing delay (Schedule)
or might take more time than planned in master schedule, giving rise to delay of civil works and
“domino effect” of delays down the line in the LCP master schedule
As a) for stability purposes it is necessary to partially construct two rollways following the spring
flood of 2016 up to elevation 10m before full impoundment to elevation 39.0m; b) The rollways milestone to
Rollway Construction vs. |wi i i i . : ¢) Itis antici it
r183l c1 y will stAartlat elevation 5m and will go up to ele\{atlon 15.7m when fully complete; c? It is anticipated T | Construction Condltlc?nal investigate (along with] Moderate 30-90 Possible 1% - 50%
Impoundment 2 that it will take approximately 45 days to partially construct the rollways to elevation 10m, delays Branching R-26 and R-189)
in construction of the rollways could impact on the impoundment schedule leading to overall C1
construction delay
As a) current baseline is to build a main C1 camp for 1,500 people; b) comparison with other
. . similar projects (comparable volume of concrete works, etc.) pointed to higher number of required . Risk Event . o 0
R185| C1 Main Camp CapaC|ty workers due to safety requirements, lower productivity, rotation, etc., planned camp capacity v Construction (Schedule) Rloderate =Lo Unillely W= 1%
could not satisfy project requirements at peak of works leading to schedule delay
Due to a need to carry out head pond impoundment in winter, increasing of water level from
Impoundment in Winter: natural 12.5m to 25m could mobilise high amount of ice and T&D, leading to flushing of high Conditional milestone to
X ’ _ ; o - 19
- volume of ice an lownstream (environmental impact) and damage of spillway equipment ranching investigate
R188| C1 Head Pond (12.5 - 25M | ” 4 T&D d ' i dd £ spill ) T Technical Branchi . . Moderate 30-90 Unlikely 0.1% - 1%
(extra cost and time to repair).
In case of powerhouse late completion and, hence, due to the need to carry out impoundment in
: A winter to prevent possible revenue loss, increasing of water level from 25m to 39m could mobilise} . milestone to
Impoundment 2 in Winter i ibl loss, i ing of level from 2 39 Id mobil Conditional i
R189| C1 high amount of ice and T&D, leading to flushing of high volume of ice and T&D downstream T Technical = investigate (along with] Moderate 30-90 Unlikely 0.1% - 1%
(25 = 39m) (environmental impact) and damage of spillway equipment (extra cost and time to repair, delay o 9 R-26 and R-183)
commissioning).
As the C1 construction site is located in the forest area used by birds for nesting, the nesting Risk Event could be conditional
R21| C1 Bird Nesting (C1) season (May - August) may preclude summer clearing activities as recommended by the EA | T | Environmental (Schedule) i Moderate 30-90 Possible 1% - 50%
panel leading to project delay 9
As T&G tender drawings are not supposed to be the C1 construction drawings, late changes Risk Event
R25| C1 Post-Award Drawings (C1) after the contract's award may occur leading to extra costs and schedule delays to start civil T | Commercial (Schedule) Moderate 30-90 Possible 1% - 50%
works
Due to poor definition of required product quality, failure by supplier to implement effective Risk Event
R61| C1 Supplier's QA/QC (C1) QA/QC system and lack of control over sub-vendor quality system, final C1 product(s) could not| T | Commercial (Schedule) Major 90 - 360 Possible | 1% - 50%
pass the quality tests, leading to re-work, extra costs and schedule delay

LCP S-Risk RETAINED YR051412

Risk Score

MAPPING: General
Comments

T&G supply package only
(other C1 packages: R-37)

PROBABILISTIC ASSESSMENT AFTER ADDRESSING vs. MAPPING

MAPPING:
Activities

Schedule Impact, d

P10

ML

P90

Probability, %

Min

Max

Correlations

COMMENTS

commissioning C1

commissioning C1

each construction package
C1

each supply package C1

cofferdam construction

each engineering package
C1

each construction package
C1

each engineering package
C1

each supply package C1

each construction package
C1

T&G supply package
(procurement)

CONSTRUCTION
WINDOW: impoundment 2

concrete works C1

CONSTRUCTION
WINDOW: impoundment 1

CONSTRUCTION
WINDOW: impoundment 2

clearing package

civil works C1

each supply package C1
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ID Comp

Risk Title

DEFINITION

Risk

Category

Factor

Comments on Factor

DETERMINISTIC CUMMULATIVE ASSESSMENT AFTER
ADDRESSING

Schedule:
Rank

Schedule:
Range, day

Probability:
Rank

Probability:
Range

MAPPING: General

Risk Score Comments

PROBABILISTIC ASSESSMENT AFTER ADDRESSING vs. MAPPING

MAPPING:
Activities

Schedule Impact, d

P10

ML

P90

Probability, %

Min

Max

Correlations

COMMENTS

Due to possible misunderstanding by general public and regulators of environmental impact of Risk Event Another risk R-67 is
R70| C3 | Electrode Return vs. Delay | using electrodes instead of metallic return and opposition to the electrode use, the electrode use| T Regulatory (Schedule) Major 90 - 360 Likely 50% - 90% 16 corporate risk if metal
may be challenged during permitting process leading to schedule delay return is required
r711 c3 CFLco - Nalcor Interface Possibility of interface with CFLco (Hydro ngblec) not .being managed well, could lead to non T External Risk Event Moderate 30-90 Possible 1% - 50% 9 CF switchyard construction
timely decision making (Schedule) package
” . . Changes in reliability assumptions made for maritime link could change scope and may cause Risk Event ” . . 0 O to discuss if risk is relevant
R76| C3 | Maritime Link Assumptions schedule delay and increase cost T Interface (Schedule) relevant? Major 90 -- 360 Possible 1% - 50% 12 any more
System Integration and i issioni iple si issioni i issioni
r7s| c3 Y \ g_ ¢ Due to need to coordlnate commissioning at multiple snesj between CFLco, NL quro and SNC, T Commissioning Risk Event Minor 730 Likely 50% - 90% 8 each commissioning
Commissioning lack of experienced personnel may take place leading to schedule and cost impact & Start-up (Schedule) package C3
. Due to possibility of transformer test failure at site, the failure could occur requiring transportation| Commissioning Risk Event . . o 0 transformer installation
Rr9| €3 Transformer TeStlng of the transformer back to workshop and causing schedule delay and increased cost v & Start-up (Schedule) Loy 0=l Unilely W= 1% 8 package
. As tender drawings are not supposed to be the C3 construction drawings, late changes after the . Risk Event . o o each construction package
R109f €3 | Post-Award Drawings (C3) contract's award may occur leading to extra costs T | Commercial (Schedule) sl Sk Uniikely ik ke C c3
Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment, . .
R111] C3 Wild Fires (C3) camp, smoking, etc.), forest fires might be started leading to the C3 camp & site evacuation, T HSS Fslz:];vj:; Moderate 30-90 Unlikely 0.1% - 1% [ each constrtg;;lon package
injuries/ fatalities or loss of equipment
Manufacturing Capacity & itions i ersi i i i
r115| c3 ! g p Yy Due to heated marl'(et c'ondmons in the supplier's |lndustr|es, shortage of qualified workforce and T Commercial Risk Event Moderate 30-90 Possible 1% - 50% 9 each supply package C3
Ava||ab|||ty (Cg) longer supply timelines would take place leading to extra C3 costs and schedule delays (Schedule)
As several dozens of C3 construction permits are required to start and continue construction, late . .
Risk Event each construction package
R119] C3 Construction Permits (C3) [permits for some of them (or some missed ones) may delay several construction activities leadind T Regulatory (Schedule) Moderate 30 - 90 Possible 1% - 50% 9 c3 P 9
to schedule impacts and increasing cost
Due to features of the labour market in NL (several major projects, low supply, tendency for
Construction Labour i i i i i
r123| c3 i 10 labour to migrate to Western Canada, etc.) the lack of quantity of constructllon manpower may T Commercial Risk Event Extreme > 360 Likely 50% - 90% 20 each construction package
Availability (C3) lead to C3 schedule delay and extra labour costs to attract as well as quality of works, safety (Schedule) Cc3
risks, etc.
As several mega projects are planned in North America, it might become difficult to timely attract Risk Event each construction package
R125| C3 | Contractors' Availability (C3) skilled/ qualified on-site contractors that leads to premium costs to attract, inflated C3 T Commercial Major 90 - 360 Likely 50% - 90% 16 P 9
- . A ) (Schedule) C3
construction costs, lower productivity, less attractive contract terms for LCP, safety impact, etc.
Major Equipment Delive i isti i i i i
r130| c3 || quip . ry As alresult of poor s.chedulllng, Ioglst|0§ planning, schedule .rlsks and interface management, T Commercial Risk Event Major 90 - 360 Possible 1% - 50% 12 each supply package C3
(C3) Planning major contract delivery milestones might not be met, leading to overall C3 schedule delay (Schedule)
r132| c3 Commissioning Failures (03) As "stress tesltlng of C3.ec!upment is Rart F)f commissioning, fffnlure of some major eqmpment T Commissioning Risk Event Major 90 - 360 Unlikely 01% - 1% 8 commissioning C3
may occur during commissioning resulting in schedule delays, increased cost and HSE issues & Start-up (Schedule)
) Due to lack of control over contractor's construction activities or poor interface management
Contractor's Errors/ P 9 i i i
R134| C3 . contractor(s) might make errors/ omissions (including false works) leading to C3 re-work, extra | T | Completeness Fslzt];vj:; Major 90 - 360 Possible 1% - 50% 12 each constrtg;;lon package
Omissions (C3) costs and schedule delay
Due to lack of control over supplier's design activities, poor interface management or lack of
Design & Manufacturin i i i i ign wi issi i
r136| c3 g ant g technological readiness to produce, supplier(s) mlght prc?duce design wilth elrrors/ omissions so T | completeness Risk Event Major 90 - 360 Unlikely 01% - 1% 8 each supply package C3
Errors/ Omissions (C3) that the final products do not meet C3 spec/ quality requirements and give rise to a need to re- (Schedule)
design/ re-work, extra costs and schedule delays
As the fiber optic line development is not part of the LCP project and is to be developed by Bell . .
) Y Risk Event each construction package
R152| C3 Fiber Optic Line (C3) Aliant, timely availability of fiber optic communication might become problematic leading to issued T Technical (Schedule) Minor 7--30 Possible 1% - 50% 6 c3 packag
with coordination of sites, crews, contractors, etc. and safety issues
Due to failure by supplier to implement effective QA/QC system and lack of control over sub- Risk Event
R158| C3 Supplier's QA/QC (C3) vendor quality system, final C3 product(s) could not pass the quality tests, leading to re-work, T | Commercial (Schedule) Major 90 - 360 Possible 1% - 50% 12 each supply package c3
extra costs and schedule delay
As multiple complex hard & soft C3 interfaces require inputs from project components and
r162| c3 Interfaces (03) d.ISCIp|IneS, efflmency.of the interface managfement mlghF turn out to be less efficient than planned T Interface Risk Event Moderate 30-90 Likely 50% - 90% 12 each englr}eenng, supply &
in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, (Schedule) construction package C3
schedule delays
Due to features of the labour market in NL and lack of qualified C3 construction management
Availability of Construction ifficulties wi i ini i ineeri i i
r164| c3 \' personnel, difficulties wlth attractlng arA1d retaining of.nght englneerlngA and managemen? ) T | Construction Risk Event Major 90 - 360 Likely 50% - 90% 16 each construction package
Management Personnel (C3) personnel may occur leading to negative impact on design and construction, lower productivity (Schedule) C3
and higher labour costs
As final scope is not frozen, some scope elements could be transferred to/ from C3 in future _— . . .
Organisational/| Risk Event each engineering, supply &
R168| C3 Scope Change (C3) even after project sanctioning, leading to re-design, re-definition of corresponding packages, late] T g ) Moderate 30-90 Possible 1% - 50% 9 g 9, supey
. . . . Enterprise (Schedule) construction package C3
ordering of materials & services/ cancellations, extra costs and schedule delays
: : o As there is limited number of qualified C4 HVdc suppliers for insulators supply (2 suppliers only), .
Insulator Supplier Availabilit
R68| C4 PP Y in a situation of a heated market it could be difficult to engage at least one of them on LCP terms| T Commercial gzi;\ljz; Moderate 30-90 Unlikely 0.1% - 1% [ insulator supply package
(thC) (C4) without increase of contract price that gives rise to inflated project costs and schedule delays
As several other transmission line projects are planned in North America, it might become difficul . .
HVdc & HVac Contractor
R85| C4 . . to attract skilled on-site contractors that leads to higher construction costs, lower productivity and| T Commercial Risk Event Major 90 - 360 Likely 50% - 90% 16 each construction package
(Schedule) HVac & HVdc
Availability (C4) less attractive for LCP contracting terms

LCP S-Risk RETAINED YR051412
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ID Comp

Risk Title

DEFINITION

Risk

Category

Factor

Comments on Factor

DETERMINISTIC CUMMULATIVE ASSESSMENT AFTER

Schedule:

Rank

Schedule:
Range, day

ADDRESSING

Probability:
Rank

Probability:
Range

Weather and Pollution As Ivlmlted amount of hISl‘OI‘I(.: data is zlavallable for transmission line design in NL, quality of the . Risk Event .
. y y a 3 - 0 - o
R87 | C4 design may suffer resulting in suboptimal solutions, extra costs, re-work, schedule delays and T Technical (Schedule) Moderate 30-90 Possible 1% - 50%
DES|gn Data (04) reputational impact
Due to features of land registry in the province, it will be difficult to identify all land owners along Risk Event . . 0 0
Rag | C4 Row (04) route thay leads to surprises in land ownerships and claims from owners U External (Schedule) fiaicy =g CESLl o=ttt
. As late design criteria change initiated by customer for transmission line is possible, redesign . Risk Event . . o 0
Roz |1 C4 Late DeS|gn Change (04) may occur leading to re-definition of corresponding packages, schedule delay and extra costs U Technical (Schedule) fiaicy =g Uity k=%
Helicopter Use in Labrador i i i i
ro4 | ca 9] In some remote areas of Labrador use of helicopter could be considered as opportunity to reduc: Construction Risk Event Moderate 30-90 Likely 50% - 90%
for HVac (C4) labour numbers and accelerate the schedule (Schedule)
RrRo5 | ca EA Release for HVdc (04) Due to delay |An EA release, §tan qf early (.34 construction activities may Fve delayed leading to T Regulatory Risk Event Major 90 - 360 Likely 50% - 90%
missed construction windows in some cases and overall project delay (Schedule)
: : As requirements by Environment Canada (EC) on terrestrial habitat replacement is unclear .
Terrestrial Habitat (HVac
R105| C4 ( ) evolving) and are not factored in to the base estimate yet, the requirement to replace the T | Environmental Risk Event Moderate 30-90 Possible 1% - 50%
(Schedule)
(04) terrestrial habitat may be eventually put forward by EC leading to extra costs and schedule delay)|
As the construction site is located in the forest area used by birds for nesting, the nesting season Risk Event could be conditional
R106| C4 Bird Nesting (HVac) (C4) (May - August) may preclude summer clearing activities as recommended by the EA panel T | Environmental (Schedule) i Moderate 30-90 Possible 1% - 50%
leading to project delay 9
As several C4 construction activities are planned for winter, abnormal winter weather (low Risk Event
R118| C4 Adverse Weather (C4) temperatures, snow storms, snow falls, etc.) may occur during the construction leading to lower | T | Construction (Slzhedvfl:) Minor 7--30 Possible 1% - 50%
productivity, construction delay and safety risks
As several dozens of C4 construction permits are required to start and continue construction, late .
Ranges & Risk
R120| C4 Construction Permits (C4) [permits for some of them (or some missed ones) may delay several construction activities leadind T Regulatory Eventg(ScheduIe) Major 90 - 360 Possible 1% - 50%
to schedule impacts and increasing cost
Due to less than optimal logistics plan, some transportation aspects (weather/ season's delivery
" window, size of equipment, road conditions, availability of lifting equipment in ports, etc.) might . Risk Event 5 . 0 o
R122) C4 Log|st|cs (C4) impede timely delivery of C4 equipment & materials to the sites that leads to schedule delays and U Commercial (Schedule) fiaicy =g Uity k=%
extra costs
Due to a) features of the labour market in NL (several major projects, low supply, tendency for
Construction Labour i ); i i ion in vari i
r124| ca i 10 labour to migrate to Western Canada, gtc ); b) plannlpg of power line construction in various T Commercial Risk Event Extreme > 360 Likely 50% - 90%
Availability (C4) (remote) areas of NL, the lack of quantity of construction manpower may lead to C4 schedule (Schedule)
delay and extra labour costs to attract as well as quality of works, safety risks, etc.
Major Material Delivery (C4): i i i j i i
r131| ca |] : ry ( ) As a result Of. poor scheduling, schedule risks and |nte‘rface management, major contract delivery| T Commercial Risk Event Major 90 - 360 Possible 1% - 50%
Planning for HVac milestones for HVac might not be met leading to overall C4 schedule delay (Schedule)
Due to lack of control over contractor's construction activities or poor interface management, .
Contractor's Errors/
R135| C4 - contractor(s) might make errors/ omissions (including false works) leading to C4 re-work, extra | T | Completeness gzi:ﬁz; Major 90 - 360 Unlikely 0.1% - 1%
Omissions (C4) costs and schedule delay
Due to lack of control over supplier's design activities, poor interface management or lack of
Design & Manufacturin i i i i ign wi issi i
r137| ca g ant g technological readiness to produce, supplier(s) mlght prc?duce design wilth elrrors/ omissions so T | completeness Risk Event Major 90 - 360 Unlikely 01% - 1%
Errors/ Omissions (C4) that the final products do not meet C4 spec/ quality requirements and give rise to a need to re- (Schedule)
design/ re-work, extra costs and schedule delays
Due to poor definition of required product quality, failure by supplier to implement effective Risk Event
R159| C4 Supplier's QA/QC (C4) QA/QC system and lack of control over sub-vendor quality system, final C4 product(s) could not| T Commercial (Schedule) Major 90 - 360 Possible 1% - 50%
pass the quality tests, leading to re-work, extra costs and schedule delay
As multiple complex hard & soft C4 interfaces require inputs from project components and
r163| ca Interfaces (C4) disciplines and outputs to contractors, efficiency of the interface management might turn out to T Interface Risk Event Moderate 30-90 Likel 50% - 90%
be less efficient than planned in the baseline, leading to use of conservative assumptions, late (Schedule) Y ° °
changes, re-work, extra costs, schedule delays
Availability of SLI Due to featulreds;f)f tr:e Iabouhr market in NLdand lack offqua:]iﬁed C4 construc:jion management Rk E
. personnel, difficulties with attracting and retaining of right engineering and management . isk Event _ . o . 500
R165) C4 Construction Management personnel may occur leading to negative impact on design and construction, lower productivity T [ Construction Schedule Rloteas =Ll RCESLl o=t
P 1 (C4)
ersonnel and higher labour costs
Major Material Delivery (C4): i i i j i i
r1ssl ca |] : ry ( ) As a result Of. poor scheduling, schedule risks and |nte‘rface management, major contract delivery| T Commercial Risk Event Major 90 - 360 Possible 1% - 50%
Planning for HVdc milestones for HVdc might not be met leading to overall C4 schedule delay (Schedule)
As an intent to maintain project schedule when working under time crunch or due to incomplete
contracting strategy, fast tracking approach towards RFP/ contracts development and deviation Risk Event
R54 | LCP RFP/ Contract Qualit from established procurement/ contracting procedures might be adopted that lead to sub- T | Commercial Major 90 - 360 Possible 1% - 50%
Yy 9 9 (Schedule) )
standard, incomplete or inadequate package scopes and unclearly defined contractual
obligations in terms of scope, cost, schedule, quality, safety
Due to complexity, overall integration of all LCP components and activities plus external Island Organisational/ Risk Event
R72 | LCP Final Project Integration Link prior to project commissioning, may represent significant challenge leading to overall delay of T gnter rise (Schedule) Moderate 30 - 90 Possible 1% - 50%
commissioning P
Due to volatility of equipment pricing, early procurement of equipment could result in lower cost . Risk Event . 5 " o o
R80 | LCP Early Procurement and allow some float in the schedule Commercial (Schedule) opportunity MEfer D=8 ey S0 = s
Due to possible a) problems with delivery of packages (quality, labour availability, etc.), b) project]
. ) document controls under-staffing, c) difficulties to measure progress and quantities of . Risk Event . 0 0
Ra1 [LCP PFOJeCt Controls: PaCkages construction packages, d) late engineering changes, some packages could be delivered with U Commercial (Schedule) Rleteal =Ll RCESLE o=t
delays and increased quantities, leading to overall schedule delays and extra costs

LCP S-Risk RETAINED YR051412

Risk Score

20

MAPPING: General
Comments

engineeting C4

PROBABILISTIC ASSESSMENT AFTER ADDRESSING vs. MAPPING

MAPPING:
Activities

Schedule Impact, d

P10

ML

P90

Probability, %

Min

Max

Correlations

COMMENTS

permits after EA release
c4

each engineering, supply
and construction package
Cc4

HVac construction
packages

permits after EA release
Cc4

after construction?

each C4 construction
inpackage that includes
May - August activities

each construction package
C4 that includes winter
activities

permits after EA release
c4

all supply packages except|
to remote locations (R-93)

each construction package
C4

each major HVac package

each construction package
Cc4

each supply package C4

each supply package C4

each engineering, supply &|
construction package C4

each construction package
C4

each major HVdc package

each procurement activity
C1,C3,C4

commissioning C1, C3, C4

each procurement activity
C1,C3, C4

each procurement activity
C1,C3,C4
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R141

ID Comp

LCP

Risk Title

Innu Involvement/ IBA

DEFINITION

Due to intimate involvement of Innu people in delivery of the project (IBA), there might be
instances of negative influence on LCP contracting, permitting, labour relations, that leads to
narrower choices of contractors, suppliers and labour, issues with environmental monitoring and
permitting (destruction of land and hunting areas during construction, etc.) leading to extra costs,

schedule delays, safety issues, etc.

Category

External

Factor

Risk Event
(Schedule)

DETERMINISTIC CUMMULATIVE ASSESSMENT AFTER
ADDRESSING

Schedule:
Rank

Schedule:
Range, day

Probability:
Rank

Probability:

Risk Score
Range

Comments on Factor

Moderate 30-90 Possible 1% - 50% 9

R182

LCP

Opposition by 'non-IBA' First
Nations Groups

As a) IBA agreement covers mostly economic aspects of Innu people benefits; b) some Innu
people oppose to LCP due to environmental and cultural concerns; c¢) some other First Nation's
people (e.g., Métis) seem to wish benefiting from LCP same way as Innu people, representatives|
of First Nations could block the construction sites to apply pressure on LCP and to promote their
agendas leading to schedule delay, extra costs and reputational damage

External

Risk Event
(Schedule)

Moderate 30-90 Possible 1% - 50% 9

R184

LCP

Unionised vs. Non-unionised
Package Contracts

As a) non-unionised contracts are planned for several packages; b) significant enough difference;
in rates for unionised vs. non-unionised labour is expected; ¢) communication among unionised
vs. non-unionised workers at various LCP sires is expected; €) no camp or basic camp is to be

provided to non-unionised workers, strike/ unrest among non-unionised workers may occur,
leading to disruption of clearing works, moving of workers to unionised contracts, schedule

delays, safety and security impact, reputation damage

Commercial

Risk Event
(Schedule)

Major 90 - 360 Possible 1% - 50% 12

Corporate Risk: Extreme impact along with rare probability (usually). If occurs it distroys baseline - that would be another project (if at all)

In case a risk has deterministic score 1 - 5 after addressing it is considered acceptable with nearly zero residual impact after addressing (except for risks with extreme impacts and rare probabilities - corporate risks)
Ranges means there is no risk event - general uncertainty around durations of normal activities
Umbrellas used at LCP level to coordinate managing correpsonding risks at the component level - corresponding risks are taken in to account at the component level.

Conditional branching points to possibility to be late to complete an activity during allowed seasonal construction window, so that the activity should be put off untill next construction window

LCP S-Risk RETAINED YR051412

PROBABILISTIC ASSESSMENT AFTER ADDRESSING vs. MAPPING

MAPPING:
Activities

MAPPING: General

Comments P10

C3/ C4 EArelease and
construction permits

Schedule Impact, d

Probability, %
ML P90 Min Max

Correlations COMMENTS

each construction package
C1,C3,C4

clearing package C1
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R26

Ranges (Cost)

Risk Event (Cost)

LCP COST RISKS AFTER ADDRESSING EXCLUDED FROM PROBABILISTIC RISK REGISTER (48 risks)

Comp

C1

C1

Risk Title

Optimisation of
Geotech vs.
Upstream Cofferdam
Design

River/ Reservoir
Bank's Instability

Spillway Construction
Window

Riverside Cofferdam
Catastrophic
Flooding

Risk Description

As conservative approach is used for design of the main upstream
cofferdam, the base estimate may turn out to be inflated leading to
capital cost savings

As most of river and reservoir banks consist of clay soil, instability

of them might occur during the reservoir flooding that gives rise to

extra stabilisation costs to avoid/ address the instability (including
stabilisation of some adjacent roads)

As A) construction of the spillway is to be fulfilled during an "ice-
free" window, B) there is no float in schedule with predecessor
activities (EA release, camp, road, etc.), any delay in previous

activities may trigger missing of the window which results in
schedule delay

As certain flooding reliability design factors are used for cofferdam
design (one in 20 years events), a flooding might happen that
exceed the reliability design factors used leading to catastrophic
failure of the cofferdam, injuries/ fatalities, loss of equipment and
reputational damage

Risk

Factor

Ranges (Cost)

Corporate Risk

Schedule Driven Cost

Corporate Risk

Comments
on Factor

skewed range

it is probabilistic
branching in
schedule RR

CIMFP Exhibit P-01004

Schedule

Cost Escalati
ost Escalation Driven Cost

Correlations  Cost: Rank

Moderate

Extreme

? Major

Extreme

Probabilistic

Branching

Cost:

Range

1,000 -
10,000

>100,000

10,000-
100,000

>100,000

Corporate Risk

Probability:

Rank

Likely

Possible

N/A: Umbrella

Probability:

Range

50% - 90%

1% - 50%

Risk
Level

As a switch from temporary 25 kV transmission line to permanent
315 kV line is planned before reservoir flooding, temporary loss of
R30 C1 Loss of Power Supply| power supply to the site/ camp may occur during the switch that is T Risk Event (Cost) Minor 100 - 1,000 Unlikely 0.1% - 1%
not covered by emergency generators leading to interruption of
construction and camp operations
Lower Level of Due to lower level of C1 engineering staffing or challenging
Design and timelines, lower level of details of design for development of the 1,000 -
R32 c1 9 K base estimate, higher uncertainties could lead to higher cost T Ranges (Cost) Moderate g Possible 1% - 50% 9
Supporting ; : . o T . 10,000
- contingencies and drive extra uncertainties in adjacent disciplines
Information (C1) (civil, electrical, etc.)
As several dozens of C1 construction permits are required to start
Construction Permits i i i -
R36 c1 an_d continue construction, late permits for §ome c.af.t_hem (or_some T Schedule Driven Cost Moderate 1,000 Possible 1% - 50% 9
(C1) missed ones) may delay several construction activities leading to 10,000
schedule impacts and increasing cost

LCP RR Cost EXCLUDED YR051412

Page 13
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Ranges (Cost) Risk Event (Cost) Cost Escalation Schedule - Probabilistic

. . Corporate Risk ~ N/A: Umbrella
Driven Cost  Branching
LCP COST RISKS AFTER ADDRESSING EXCLUDED FROM PROBABILISTIC RISK REGISTER (48 risks)

Risk Title Risk Description S Tnents Gt

Factor Correlations  Cost: Rank
on Factor

Probability:
Range Rank

. . Due to delays with predecessor's activities and various difficulties
Riverside Cofferdam  and delays with construction of the cofferdam (selected concrete
Height vs. Late Start  option), there might be not enough time to construct high enough . )
& Construction cofferdam on time (mid-January 2013) leading to a) overtopping the v Caimpoe Mk SaUCHe gy
Delays cofferdam, b) flooding the excavation area, c) loss of cofferdam and
giving rise to safety and environmental impacts

C1 Unlikely 0.1% - 1%

a) As river closure and construction of the upstream cofferdam is
planned for summer (when normally level of water is lowest); b) the
main dam fill-in material compaction (clay in water) is possible only
. . before freezing temperatures, unusually high level of water could ) . . 10,000-
G IR Clless (Fafllie occur that prevents river closure by the upstream cofferdam on time U CefpRE R e 100,000
and leads to a) missed window (before October) to finish the
cofferdam at level 20m; b) lower height of the cofferdam by spring
flooding, its overflooding and loss

Spillway Operation Due to s:)iltlwatﬁ gateﬁ obstructiotrl] by dlez;izar;'d ftailclijr:a oggatets to
ENVICN] CIPEIELES, LD SR CIAENEN T I LI NS, (T (o Corporate Risk Extreme >100,000
overtopping, site flooding and loss of the cofferdam as well as to
environmental and safety consequences

Construction

As sometimes flooding of a reservoir triggers seismic activity, the

Reservoir Induced i ismi ivi i i

I 1 induced seismic agtlvﬂy during flooding mz_ay cause damage to dam CaaEE R Extreme 100,000
Seismic Activity structures, leading to extra cost to repair the damage or even

catastrophic disruption of a dam

Due to failure to identify the risks, inadequate procedures or not
¢ following procedures (lncludlng human e.rrors and pum.p stoppage) Risk Event (Cost) Extreme 100,000
Flooding powerhouse flooding may occur leading to loss of lives and
equipment

Powerhouse

Due to features of the labour market in NL, issues with availability of
Construction Labor skilled workers and labour agreement with Unions the, available

L. construction manpower may have lower productivity than assumed T Ranges (Cost)
Productivity (C1) in C1 base estimate/ schedule, leading to higher construction costs,
schedule delays as well as quality of works, safety risks, etc.

could be treated as

schedule driven Extreme >100,000 Likely 50% - 90% 20
costs

R127 C1

LCP RR Cost EXCLUDED YR051412 110f 78



CIMFP Exhibit P-01004

. . Schedule  Probabilistic . .
Ranges (Cost) Risk Event (Cost) Cost Escalation Driven Cost  Branching Corporate Risk  N/A: Umbrella
LCP COST RISKS AFTER ADDRESSING EXCLUDED FROM PROBABILISTIC RISK REGISTER (48 risks)
ID Comp Risk Title Risk Description Risk Factor el Correlations Cost: Rank Gt ACLEIIIE LAl R
on Factor Range Rank Range
As a) for stability purposes it is necessary to partially construct two
rollways following the spring flood of 2016 up to elevation 10m
before full impoundment to elevation 39.0m; b) The rollways will itis probabilistic
Riga | o1 |Rolway Construction| startat elevation 5m and will go up to elevation 15.7m when fully - & f g o e Driven Cost | branching in Minor | 100-1,000 |  Possible 1% - 50%
vs. Impoundment complete; c) It is anticipated that it will take approximately 45 days
. : ) schedule RR
to partially construct the rollways to elevation 10m, delays in
construction of the rollways could impact on the impoundment
schedule leading to overall C1 construction delay
As a) current baseline is to build a main C1 camp for 1,500 people;
b) comparison with other similar projects (comparable volume of
. .. | concrete works, etc.) pointed to higher number of required workers . 1,000 - y 3 o
R185 C1 Main Camp Capacity due to safety requirements, lower productivity, rotation, efc., T | Schedule Driven Cost Moderate 10,000 Unlikely 0.1% - 1%

Electrode vs. EA

Release Special
Condition

planned camp capacity could not satisfy project requirements at
peak of works leading to schedule delay

Due to possible misunderstanding by general public and regulators
of environmental impact of using electrodes instead of metallic
return and opposition to the electrode use, a special condition may
be attached to EA release to use the metallic return leading to cost
implications

Corporate Risk

Extreme

>100,000

Possible

1% - 50%

Due to possible misunderstanding by general public and regulators
Electrode Return vs. i i i i i -
R70 c3 of enwronmentél.lmpact of using electrodes instead of metallic T Schedule Driven Cost Moderate 1,000 ey 50% - 90%
Delay return and opposition to the electrode use, the electrode use may 10,000
be challenged during permitting process leading to schedule delay
R71 & CFLco - Nalcor Possibility of interface with CFLco (Hydro ngbgc) not pemg T | schedule Driven Cost Moderate 1,000 - Possible 1% - 50%
Interface managed well, could lead to non timely decision making 10,000
Due to features of the communication process and decision making,
R75 c3 Outage Planning timely scheduling of outage§ durlngl commissioning to switch power T Schedule Driven Cost Minor 100 - 1,000 Unlikely 0.1% - 1%
on may become challenging leading to schedule delay and late
completion date as well as safety impact
System Integration Due to need to coordinate commissioning gt multiple sites between . ; .
R78 C3 dc N CFLco, NL Hydro and SNC, lack of experienced personnel may T Schedule Driven Cost Minor 100 - 1,000 Likely 50% - 90%
an ommissioning take place leading to schedule and cost impact

LCP RR Cost EXCLUDED YR051412

Risk
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Ranges (Cost) Risk Event (Cost) Cost Escalation SCheduIe Pmbab"!S“C Corporate Risk ~ N/A: Umbrella
Driven Cost  Branching

LCP COST RISKS AFTER ADDRESSING EXCLUDED FROM PROBABILISTIC RISK REGISTER (48 risks)

Risk Title Risk Description Factor el Correlations  Cost: Rank Gt ACLEIIIE LAl R
on Factor Range Rank Range
Due to possibility of transformer test failure at site, the failure could
R79 C3 Transformer Testing | occur requiring transportation of the transformer back to workshop Risk Event (Cost) Minor 100 - 1,000 Unlikely 0.1% - 1%
and causing schedule delay and increased cost
Due to C3 challenging engineering staffing or timelines, lower level
Lower Level of of details of design for development of the base estimate, higher 1,000 - ) o o
R113 e Design (C3) uncertainties could lead to higher cost contingencies and drive Ragocl(Cesy iseleretis 10,000 IRegsills %% =60
extra uncertainties in adjacent disciplines (civil, electrical, etc.)
As several dozens of C3 construction permits are required to start
R119 c3 Construction Permits an'd continue construction, late permits for §ome qf.them (or'some Sl Brivan Casi Moderate 1,000 - Possible 1% - 50%
(C3) missed ones) may delay several construction activities leading to 10,000
schedule impacts and increasing cost
Due to features of the labour market in NL, issues with availability of
Construction Labor skilled \n{orkers and labour agreement with Unul)nls, the available could be treat'ed as . 10,000- .
R128 C3 Productivity (C3 construction manpower may have lower productivity than assumed Ranges (Cost) schedule driven Major 100.000 Likely 50% - 90%
roductivity (C3) in C3 base estimate/ schedule, leading to higher construction costs, costs :
schedule delays as well as quality of works, etc.
Due to lack of control over supplier's design activities, poor
Design & interface management or lack of technological readiness to
R136 | ©3 |Manufacturing Errors/|Pro2uce: Supplier(s) might produce design with errors/ omissions so Risk Event (Cost) Minor | 100 - 1,000 Unlikely 0.1% - 1%
o that the final products do not meet C3 spec/ quality requirements
Omissions (C3) and give rise to a need to re-design/ re-work, extra costs and
schedule delays
As detail geotech study data are not available during C3 design
Geotech vs. Claims i igati
R150 | c3 phase and if contractual obligations are not clearly stated, Risk Event (Cost) Minor | 100 - 1,000 Unlikely 0.1% - 1%
(C3) unforeseen soil conditions (real or imaginary) could be discovered
by contractors leading to claims and extra costs
As construction of transmission lines is planned in several remote
location (especially in Labrador) and delivery to these sites are
R93 ca Rem(?te Site p0§S|bIe only in (.:ertam §eason wmdows, logistics difficulties to Risk Event (Cost) Moderate 1,000 - Rare <01%
Logistics (C4) deliver construction equipment, materials and crews may occur 10,000
leading to extra logistics costs, schedule delay (including triggering
delays till next window) and safety impact
. As tender drawings are not supposed to be the C4 construction
Post-Award Drawings|
R110 C4 ca 9 drawings, late changes after the contract's award may occur leading Risk Event (Cost) Minor 100 - 1,000 Unlikely 0.1% - 1%
(C4) to extra costs
As several dozens of C4 construction permits are required to start
R120 ca Construction Permits an'd continue construction, late permits for §ome qf.them (or'some Sl Brivan Casi Major 10,000- Possible 1% - 50%
(C4) missed ones) may delay several construction activities leading to 100,000
schedule impacts and increasing cost

LCP RR Cost EXCLUDED YR051412
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Risk Title

Risk Description

Due to features of the labour market in NL, issues with availability of
skilled workers and labour agreement with Unions, the available

Ranges (Cost)

Factor

Risk Event (Cost)

LCP COST RISKS AFTER ADDRESSING EXCLUDED FROM PROBABILISTIC RISK REGISTER (48 risks)

Comments
on Factor

Cost Escalation

Correlations

CIMFP Exhibit P-01004

Schedule
Driven Cost

Cost: Rank

Probabilistic
Branching

Cost:
Range

Corporate Risk

Probability:
Rank

N/A: Umbrella

Probability:
Range

Construction Labour -
R129 C4 Productivity (C4 construction manpower may have lower productivity than assumed Ranges (Cost) Major 11800830 Likely 50% - 90%
roductivity ( ) in C4 base estimate/ schedule, leading to higher construction costs, ’
schedule delays as well as quality of works, safety risks, etc.
Due to lack of control over contractor's construction activities or
Contractor's Errors/ i i
R135 | c4 act poor interface management, contracor(s) might make errors/ Risk Event (Cost) Minor | 100 - 1,000 Unlikely 0.1% - 1%
Omissions (C4) omissions (including false works) leading to C4 re-work, extra costs
and schedule delay
Due to lack of control over supplier's design activities, poor
Design & interface management or lack of technological readiness to
R137 | c4 |Manufacturing Errors/|Pro2uce: Supplier(s) might produce design with errors/ omissions so Risk Event (Cost) Minor | 100 - 1,000 Unlikely 0.1% - 1%
o that the final products do not meet C4 spec/ quality requirements
Omissions (C4) and give rise to a need to re-design/ re-work, extra costs and
schedule delays
As conservative design approach ("worst case" scenarios) is used
Optimisation of the at C4 early design phases for all three components due to lack of
Ri55 | C4 |Conservative Design| 9e5i9n input data and multiple inputs (interfaces), it could be Ranges (Cost) Moderateh | IRLa s Likely 50% - 90%
possible to optimise the design in the course of engineering 10,000
(C4) development leading to cost reductions, accelerated schedules and
better constructability
Due to high interest of the government, general public and NGO's in
EA Release Special | the LCP, special conditions may be attached to the project permits ) 10,000- ) o o
R3 LeP Conditions (EA vs. Environmental Protection Plan) resulting in scope change, b2 Wit Raicy 100,000 (Ressiil o-eb
schedule delays and extra costs to comply
: Due to heated market conditions or financing constraints, LCP may
Contracting Strate: -
R52 LCP Adi tg t 9y need to change contracting strategy, causing delays in schedule N/A: Umbrella Major :800830 Possible 1% - 50%
justments and increase in cost :
Due to maturity of owner and wealth of experience, opportunity exist .
R69 LCP | Knowledge Transfer | for interfacing between Nalcor and SLI on existing system and hvdc OPE':XA;LZ):S' L Moderate 1(;)830 Likely 50% - 90%
system :
Because the base estimate for DG3 is preliminary and done in
Class of Estimate & | money of the base period, the real pricing in the time of purchasing 10,000-
) q by . 5000
R77 e Cost Escalation may be different due to market conditions then, leading to extra IREwgES (Cesy) e 100,000 (e et el
costs
Due to current limited number of operators within Nalcor,
R84 LCP Operation Staff un.derstaffing c?uri.ng.commissioning and operations may occur, OPERATIONS: to Moderate 1,000 - Possible 1% - 50%
leading to commissioning delay, start of operations and lower accet exclude 10,000
productivity
As RAM analysis for whole system has yet to be carried out
according to declared level of availability, spare part requirements .
R144 LCP | Spare Parts v. RAM |could be too conservative and become an additional OpEx cost that OPE':XA;LCJSS' o Moderate 1(;)880 Possible 1% - 50%
leads to poorer project economics and lower attractiveness for :
stakeholders
As a) coordination between SLI and Nalcor reflects current contract
between the organisations; b) different organisational approaches/
SLI - Nalcor Contract,| cultures exist as related to the contract interpretation and decision o
R156 LCP Coordination and making; c) lack of staffing in both organisations takes place, the Ranges (Cost) Major 106 000 Likely 50% - 90%

Alignment

lack of alignment and decision-making efficiency could occur,
leading to non timely decision making, lower quality of decisions, re-
work, schedule delay and extra costs

LCP RR Cost EXCLUDED YR051412
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Ranges (Cost)

Risk Event (Cost)

LCP COST RISKS AFTER ADDRESSING EXCLUDED FROM PROBABILISTIC RISK REGISTER (48 risks)

Risk Title

Risk Description

Factor

Comments
on Factor

CIMFP Exhibit P-01004

Schedule

Cost Escalation

Correlations

Driven Cost

Cost: Rank

Probabilistic
Branching

Cost:
Range

Corporate Risk

Probability:
Rank

N/A: Umbrella

Probability:
Range

Risk
Level

R172

LCP

Construction Labour
Availability -LCP

Due to features of the labour market in NL (several major projects,
low supply, tendency for labour to migrate to Western Canada, etc.)
the lack of quantity of construction manpower may occur leading to

LCP schedule delay and extra labour costs to attract as well as
giving rise to reduction of quality of works, safety risks impact, etc.

N/A: Umbrella

Extreme

>100,000

Likely

50% - 90%

R173

LCP

Construction Labor
Productivity - LCP

Due to a) features of the labour market in NL, b) issues with
availability of skilled workers, c) labour agreement with Unions; d)
inadequate organisation of construction works, the available
construction manpower may have lower productivity than assumed
in LCP base estimate/ schedule, leading to higher construction
costs, schedule delays as well as quality of works, safety risks, etc.

Ranges (Cost)

Extreme

>100,000

Likely

50% - 90%

R175

LCP

Sensitive Areas -LCP

Due to exposure of C1, C3, C4 to sensitive areas (archeological
sites, fish habitat, terrestrial habitat, bird nesting), delays may occur
with permit's obtaining and start of construction works which leads
to work stoppage and overall project delay

N/A: Umbrella

Major

10,000-
100,000

Possible

1% - 50%

R176

LCP

Construction Permits
LCP

As several dozens of C1, C3, C4 construction permits are required
to start and continue construction, late permits for some of them (or
some missed ones) may delay several construction activities
leading to schedule impacts and increasing cost

N/A: Umbrella

Moderate

1,000 -
10,000

Possible

1% - 50%

R177

LCP

Contractor's
Availability - LCP

As several mega projects are planned in North America related to
hydro power generation and transmission, it might become difficult
to timely attract skilled/ qualified on-site contractors that leads to
premium costs to attract, inflated construction costs, lower
productivity, less attractive contract terms for LCP, safety risks, etc.

N/A: Umbrella

Extreme

>100,000

Almost Certain

>90%

R178

LCP

Interfaces - LCP

As multiple complex hard & soft interfaces require inputs from
project components and disciplines as well as external
organisations (CFLco, SOBI, etc.), efficiency of the interface
management might turn out to be less efficient than planned in the
baseline, leading to use of conservative assumptions, late changes,
re-work, extra costs, schedule delays, failures during
commissioning, etc.

N/A: Umbrella

Extreme

>100,000

Almost Certain

>90%

R179

LCP

Supplier's Availability
LCP

As there is limited number of qualified suppliers in a situation of a
heated market it could be difficult to engage qualified suppliers on
LCP terms without increase of contract price that gives rise to
inflated project costs and schedule delays

N/A: Umbrella

Major

10,000-
100,000

Possible

1% - 50%

R187

LCP

IT/ 1S

Due to possible a) challenges to implement integrated IT/ IS in
several project locations; b) requirements to effectively support
construction management, project/ document control (including
progress management); c) requirements to integrate vendors; d)
differences in Nalcor and SLI corporate IT/IS; e) budget restrictions;
adopted IT/ IS could be breached or have low efficiency, leading to
loss of critical data, lower efficiency of project & document controls
and construction management, lower level of vendor integration,
schedule delay and project extra costs.

Ranges (Cost)

Moderate

1,000 -
10,000

Possible

1% - 50%

Corporate Risk: Extreme impact along with rare probability (usually). If occurs it distroys baseline - that would be another project (if at all

20

20

25

25

In case a risk has deterministic score 1 - 5 after addressing it is considered acceptable with nearly zero residual impact after addressing (except for risks with extreme impacts and rare probabilities - corporate risks
Ranges means there is no risk event - general uncertainty around one-point costs
Umbrellas used at LCP level to coordinate managing correpsonding risks at the component level - corresponding risks are taken in to account at the component level

Conditional branching points to possibility to be late to complete an activity during allowed seasonal construction window, so that the activity should be put off untill next construction window, schedule driven costs are associate

Schedule driven costs: extra costs due to schedule delays (burn rate x delay), will be taken into account through special procedure (including delays to base estimate), excluded from cost risk mode

LCP RR Cost EXCLUDED YR051412
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Risk Level

Ranges (Cost) Risk Event (Cost) Cost Escalation S_chedule Probabll?stlc Corporate Risk N/A: Umbrella
Driven Cost Branching
LCP COST RISKS AFTER ADDRESSING
. . N o . . - Probability:
ID Comp Risk Title Risk Description Risk Factor Comments on Factor Correlations Cost: Rank Cost: Range Probability: Rank Range
As starter camp for construction is designed for about 150 workers
Accommodation and accommodation for about 500 workers in Sep. 2012 will be
R5 C1 c it needed, available accommodation in neighboring Goose Bay might T Risk Event (Cost) Moderate |1,000 - 10,000 Likely 50% - 90%
apacity not meet the accommodation requirements leading to initial lack of
workers at the beginning of construction
As a result of excavation works and use of explosives, level of water
Excavation vs. Water ination in stilli i i
R9 ci A contamination in stilling basin may exceed acceptable level (oil, T Risk Event (Cost) Moderate 1,000 - 10,000 Unlikely 0.1% - 1%
Contamination sediment, explosive's residues, etc.) leading to extra costs and
delays to comply with regulations.
. . As the C1 construction area is known for archeological significance,
Archeological Sites ) ., . ) ) ;
R10 C1 c1 delays may occur with permit's obtaining and start of excavation T Risk Event (Cost) Moderate |1,000 - 10,000 Likely 50% - 90%
(&) works which leads to work stoppage and overall project delay
Optimisation of ) ) : )
Geotech vs As conservative approach is used for design of the main upstream
R11 C1 Ubst Coff | d cofferdam, the base estimate may turn out to be inflated leading to Ranges (Cost) skewed range Moderate |1,000 - 10,000 Likely 50% - 90%
pstream _O erdam capital cost savings
Design
As cost effective option for the river side cofferdam is selected
Riverside Cofferdam | (concrete dam), the option under consideration may require more ’
) > f o/ _ 19
R12 e Options vs. Schedule| time to construct leading to delay of the cofferdam completion that [ Risk Bvent (Cost) e lees Uniliely %=1
causes overtopping and site flooding

R19

C1

River/ Reservoir
Bank's Instability

Fish Habitat (C1)

As most of river and reservoir banks consist of clay soil, instability

of them might occur during the reservoir flooding that gives rise to

extra stabilisation costs to avoid/ address the instability (including
stabilisation of some adjacent roads)

As requirements by DFO on fish habitat replacement are very likely
and are not fully factored in to the base estimate, the requirement to
replace the habitat may be significant by DFO leading to extra costs

Corporate Risk

Risk Event (Cost)

Extreme

Minor

>100,000

100 - 1,000

Possible

1% - 50%

LCP RR Cost ALL YR051412
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LCP COST RISKS AFTER ADDRESSING

CIMFP Exhibit P-01004

Risk Level

o . Probability:
ID Comp Risk Title Risk Description Risk Factor Comments on Factor Correlations Cost: Rank Cost: Range Probability: Rank ";:n;; ¥
Terrestrial Habitat As reﬁmremer;t; by Ean|rc()nm<|eth C)ana:a (EC)‘ofn t?rrezt_rlal h?hbltat 10000
replacement is unclear (evolving) and are not factored in to the ) . ,000- . 5D
R20 e (C1) (Loss of base estimate yet, the requirement to replace the terrestrial habitat v Risk Event (Cost) Moy 100,000 Resstis it =60
Wetlands) may be eventually put forward by EC leading to extra costs
Contractor's As construction of powerhouse is to be carried out by several
R24 c1 Coordination/ contractors, fack of coordination and clear contractual T Risk Event (Cost) Moderate 1,000 - 10,000  Possible 1% - 50%
responsibilities especially in case of unforeseen conditions may
Powerhouse become a source of extra claims leading to capital overspending
As A) construction of the spillway is to be fulfilled during an "ice-
Spillway Construction free. ‘vlwndow, B) there is no float in schedule with p!'edecelssor itis prol?ab|llst|c . 10,000- ;
R26 C1 Wind activities (EA release, camp, road, etc.), any delay in previous T branching in schedule Major 100.000 Possible 1% - 50%
indow activities may trigger missing of the window which results in RR .
schedule delay

R29

C1

Riverside Cofferdam
Catastrophic
Flooding

Wild Fires (C1)

As certain flooding reliability design factors are used for cofferdam
design (one in 20 years events), a flooding might happen that
exceed the reliability design factors used leading to catastrophic
failure of the cofferdam, injuries/ fatalities, loss of equipment and
reputational damage

Due to possibility of wild fires ignited by natural (lighting) or human-
related events (equipment, camp, smoking, etc.), forest fires might
be started leading to the C1 camp & site evacuation, injuries/
fatalities or loss of equipment

Corporate Risk

Risk Event (Cost)

Extreme >100,000

Moderate |1,000 - 10,000 Unlikely

0.1% - 1%

R30

C1

Loss of Power Supply|

As a switch from temporary 25 kV transmission line to permanent
315 kV line is planned before reservoir flooding, temporary loss of
power supply to the site/ camp may occur during the switch that is
not covered by emergency generators leading to interruption of
construction and camp operations

Risk Event (Cost)

Minor 100 - 1,000 Unlikely

0.1% - 1%

R31

C1

T&G Late Design
Changes

Some reasons for design changes during the T&G equipment
manufacturing may be put forward by the customers leading to extra
costs and schedule delays to accommodate the changes in design
and civil works

Risk Event (Cost)

Moderate 1,000 - 10,000 Possible

1% - 50%

LCP RR Cost ALL YR051412
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o . Probability:
ID Comp Risk Title Risk Description Risk Factor Comments on Factor Correlations Cost: Rank Cost: Range Probability: Rank roRaangI; X Risk Level
Lower Level of Due to lower level of C1 engineering staffing or challenging
Design and timelines, lower level of details of design for development of the
R32 C1 S 9 i base estimate, higher uncertainties could lead to higher cost T Ranges (Cost) Moderate |1,000 - 10,000 Possible 1% - 50%
upp? ing contingencies and drive extra uncertainties in adjacent disciplines
Information (C1) (civil, electrical, etc.)
Manufacturing Due to heated market conditions in the supplier's industries,
R33 C1 Labour Availability | shortage of qualified workforce and longer supply timelines would T Risk Event (Cost) Minor 100 - 1,000 Possible 1% - 50%
(C1) take place leading to extra C1 costs and schedule delays
As several dozens of C1 construction permits are required to start
Construction Permits i i i
R36 c1 an_d continue construction, late permits for §ome c.:f.t_hem (or_some T Moderate |1,000 - 10,000 Possible 1% - 50%
(C1) missed ones) may delay several construction activities leading to
schedule impacts and increasing cost
Due to less than optimal logistics plan, some transportation aspects
(weather/ season's delivery window, size of equipment, road
R37 C1 Logistics (C1) conditions, availability of liting equipment in ports, etc.) might T Risk Event (Cost) Moderate  |1,000 - 10,000 Possible 1% - 50%
impede timely delivery of C1 equipment & materials to the sites that
leads to schedule delays and extra costs

C1

C1

Riverside Cofferdam
Height vs. Late Start
& Construction
Delays

River Closure Failure

Spillway Operation
Failure in
Construction

Due to delays with predecessor's activities and various difficulties
and delays with construction of the cofferdam (selected concrete
option), there might be not enough time to construct high enough
cofferdam on time (mid-January 2013) leading to a) overtopping the
cofferdam, b) flooding the excavation area, c) loss of cofferdam and
giving rise to safety and environmental impacts

a) As river closure and construction of the upstream cofferdam is
planned for summer (when normally level of water is lowest); b) the
main dam fill-in material compaction (clay in water) is possible only

before freezing temperatures, unusually high level of water could
occur that prevents river closure by the upstream cofferdam on time

and leads to a) missed window (before October) to finish the
cofferdam at level 20m; b) lower height of the cofferdam by spring
flooding, its overflooding and loss

Due to spillway gates obstruction by debris and failure of gates to
operatate, the spillway operation might be limited, leading to
overtopping, site flooding and loss of the cofferdam as well as to
environmental and safety consequences

Corporate Risk

Corporate Risk

Corporate Risk

Extreme

Extreme

>100,000

>100,000

Unlikely

LCP RR Cost ALL YR051412
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Risk Level

o . Probability:
ID Comp Risk Title Risk Description Risk Factor Comments on Factor Correlations Cost: Rank Cost: Range Probability: Rank ":?aanglel ¥
Due to features of the labour market in NL (several major projects,
. low supply, tendency for labour to migrate to Western Canada, etc.)
R43 C1 COAnStIT:JCt:!?P L(a:t:our the lack of quantity of construction manpower may lead to C1 T Risk Event (Cost) Extreme >100,000 Likely 50% - 90%
vailability (C1) schedule delay and extra labour costs to attract as well as quality of
works, safety risks, etc.
As several mega projects are planned in North America, it might
Contractors' become difficult to tlmely attract skilled/ qyallﬁed on-site contre_lctors . . 10,000- )
R44 C1 Availability (C1 that leads to premium costs to attract, inflated C1 construction T Risk Event (Cost) Major 100.000 Likely 50% - 90%
vailability ( ) costs, lower productivity, less attractive contract terms for LCP, ’
safety risks, etc.

Reservoir Induced
Seismic Activity

As sometimes flooding of a reservoir triggers seismic activity, the
induced seismic activity during flooding may cause damage to dam
structures, leading to extra cost to repair the damage or even
catastrophic disruption of a dam

Potential quality control issue in manufacturing of turbines and

Corporate Risk

Extreme

>100,000

Intake in Operations

Powerhouse
Flooding

Commissioning

reduced, leading to loss of revenue and poorer OpEx

Due to failure to identify the risks, inadequate procedures or not
following procedures (including human errors and pump stoppage)
powerhouse flooding may occur leading to loss of lives and
equipment

As "stress" testing of C1 equipment is part of commissioning, failure

Risk Event (Cost)

Extreme

>100,000

R49 c1 T&G Quality Issues | generators may lead to cost, schedule delay or in use operability or T Risk Event (Cost) Moderate 1,000 - 10,000 Possible 1% - 50%
reliability issues
Debris and Trash A It of trash build tput of thi it Id b
R53 c1 Management at $ & result ofitrash bulld up, energy output of the unit could be T Risk Event (Cost) Moderate |1,000-10,000]  Unlikely 0.1% - 1%

vs. Commissioning

costs and schedule delays

R57 C1 Fail c1 of some major equipment may occur during commissioning resulting| T Risk Event (Cost) Moderate |1,000 - 10,000 Unlikely 0.1% - 1%
ailures ( ) in schedule delays, increased cost and HSE issues
Construction Debris Due to presence of construction debris after the end of construction,
R58 C1 these may cause problems during commissioning, leading to extra T Risk Event (Cost) Moderate |1,000 - 10,000 Unlikely 0.1% - 1%

LCP RR Cost ALL YR051412
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LCP COST RISKS AFTER ADDRESSING

Risk Title Risk Description Factor Comments on Factor

Probability:
Correlations Cost: Rank Cost: Range Probability: Rank ":?aang;; Y Risk Level
Due to lack of control over contractor's construction activities or
Contractor's Errors/ poor interface management, contractor(s) might make errors/ . . 10,000- y o o
RS9 e Omissions (C1) omissions (including false works) leading to C1 re-work, extra costs [ Risk Bvent (Cost) e 100,000 Uniliely :io= g
and schedule delay
Due to lack of control over supplier's design activities, poor
Design & interface management or lack of technological readiness to
R60 c1 |Manufacturing Errors/|Preduce: supplier(s) might produce design with errors/ omissions so | = Risk Event (Cost) Moderate 1,000 - 10,000 Unlikely 0.1% - 1% 6
L that the final products do not meet spec/ quality requirements and
Omissions (C1) give rise to a need to re-design/ re-work, extra costs and schedule
delays
As multiple complex hard & soft C1linterfaces require inputs from
project components and disciplines, efficiency of the interface 10.000-
R64 C1 Interfaces (C1) management might turn out to be less efficient than planned in the T Risk Event (Cost) Major 10(') 000 Possible 1% - 50% 12
baseline, leading to use of conservative assumptions, late changes, ’
re-work, extra costs, schedule delays
Availability of Due to features of the labour market in NL and lack of qualified C1
Construction construction management personnel, difficulties with attracting and
R65 C1 M t retaining of right engineering and management personnel by SLI T Risk Event (Cost) Moderate |1,000 - 10,000 Likely 50% - 90% 12
anagemen may occur leading to negative impact on design and construction,
Personnel (C1) lower productivity and higher labour costs
As final design is nearly frozen, some design elements could be
R74 | c1 | Design Change (c1)| Iransferred to/ from C1 in future even after project sanctioning, T Risk Event (Cost) Moderate [1,000-10,000]  Possible 1% - 50% 9
leading to re-design, re-definition of packages, late ordering of
materials & services/ cancellations, extra costs and schedule delays
Due to features of the labour market in NL, issues with availability of
. killed workers and labour agreement with Unions the, available
Construction Labor | ° '
R127 C1 Productivity (C1 construction manpower may have lower productivity than assumed T Ranges (Cost) Sgs::jdur;e;:sif:::ts Extreme >100,000 Likely 50% - 90% 20
roductivity ( ) in C1 base estimate/ schedule, leading to higher construction costs,
schedule delays as well as quality of works, safety risks, etc.
As there is limited number of qualified C1 suppliers in a situation of
Supplier Availability a heated market it could be difficult to engage at least one of ) . 10,000- ’ o o
R147 e (C1) qualified suppliers on LCP terms without increase of contract price u Risk Event (Cost) Raicy 100,000 oSSt =60 2
that gives rise to inflated project costs and schedule delays
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LCP COST RISKS AFTER ADDRESSING

Risk Title Risk Description Factor

Probability:
Comments on Factor Correlations Cost: Rank Cost: Range Probability: Rank rOREDEILY Risk Level

Range

R149

C1

(C1)

As detail geotech study data are not available during C1 design

Geotech vs. Claims phase and if contractual obligations are not clearly stated,

unforeseen soil conditions (real or imaginary) could be discovered
by contractors leading to claims and extra costs

T Risk Event (Cost)

Moderate

1,000 - 10,000

Possible

1% - 50%

R153

C1

(S))

As conservative design approach ("worst case" scenarios) is used
at C1 early design phases for all three components due to lack of

Conservative Design design input data and multiple inputs (interfaces), it could be

possible to optimise the design in the course of engineering
development leading to cost reductions, accelerated schedules and
better constructability

Risk Event (Cost)

opportunity

Major

10,000-
100,000

Likely

50% - 90%

R174

C1

T&G Package Bid
Closing &
Negotiations

As A) T&G bid closing is delayed for 1.5 mos (9-Dec-2011 => 27-
Jan-2012); B) Bid closing is followed by negotiations; C)
negotiations are followed by the T&G contract award (still the same
date as planned before the bid closing delay) D) T&G award is
followed by the civil works (bulk excavation & concrete) with a 1
month float, negotiations could not absorb the bid closing delay or
might take more time than planned in master schedule, giving rise
to delay of civil works and “domino effect” of delays down the line in
the LCP master schedule

T Risk Event (Cost)

R183

C1

vs. Impoundment

Rollway Construction| start at elevation 5m and will go up to elevation 15.7m when fully

As a) for stability purposes it is necessary to partially construct two
rollways following the spring flood of 2016 up to elevation 10m
before full impoundment to elevation 39.0m; b) The rollways will

complete; c) It is anticipated that it will take approximately 45 days

to partially construct the rollways to elevation 10m, delays in

construction of the rollways could impact on the impoundment
schedule leading to overall C1 construction delay

R185

C1

Main Camp Capacity

As a) current baseline is to build a main C1 camp for 1,500 people;
b) comparison with other similar projects (comparable volume of
concrete works, etc.) pointed to higher number of required workers
due to safety requirements, lower productivity, rotation, etc.,
planned camp capacity could not satisfy project requirements at
peak of works leading to schedule delay

R188

C1

Impoundment in
Winter: Head Pond
(12.5 - 25M)

Due to a need to carry out head pond impoundment in winter,
increasing of water level from natural 12.5m to 25m could mobilise
high amount of ice and T&D, leading to flushing of high volume of
ice and T&D downstream (environmental impact) and damage of
spillway equipment (extra cost and time to repair).

Risk Event (Cost)

Minor

100 - 1,000

Possible

1% - 50%

it is probabilistic
branching in schedule
RR

Minor

100 - 1,000

Possible

1% - 50%

Moderate

1,000 - 10,000

Unlikely

0.1% - 1%

it is probabilistic
branching in schedule
RR

Moderate

1,000 - 10,000

Unlikely

0.1% - 1%
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o . Probability:
ID Comp Risk Title Risk Description Risk Factor Comments on Factor Correlations Cost: Rank Cost: Range Probability: Rank ":?aanglel ¥ Risk Level
In case of powerhouse late completion and, hence, due to the need
to carry out impoundment in winter to prevent possible revenue
Impoundment in loss, increasing of water level from 25m to 39m could mobilise high it is probabilistic
R189 C1 Wi Fi 25 - 39 amount of ice and T&D, leading to flushing of high volume of ice T Risk Event (Cost) branching in schedule Moderate |1,000 - 10,000 Unlikely 0.1% - 1%
inter (25 - 39m) and T&D downstream (environmental impact) and damage of RR
spillway equipment (extra cost and time to repair, delay of
commissioning).
Post-Award Drawings| As T&G tender drawings are not supposed to be the C1
R25 C1 c1 9 construction drawings, late changes after the contract's award may T Risk Event (Cost) Moderate |1,000 - 10,000 Possible 1% - 50%
(€1 occur leading to extra costs and schedule delays to start civil works
Due to poor definition of required product quality, failure by supplier
Supplier's QA/QC i i -
R61 c1 pp QA/Q to |mpleme.nt effective QA/QC system and lack of control over sup T Risk Event (Cost) Minor 100 - 1,000 Possible 1% - 50%
(C1) vendor quality system, final C1 product(s) could not pass the quality
tests, leading to re-work, extra costs and schedule delay

Electrode vs. EA
Release Special
Condition

Due to possible misunderstanding by general public and regulators
of environmental impact of using electrodes instead of metallic
return and opposition to the electrode use, a special condition may
be attached to EA release to use the metallic return leading to cost
implications

Corporate Risk

Due to possible misunderstanding by general public and regulators
R70 c3 Electrode Return vs. of environmental impact of using electrodes instead of metallic T
Delay return and opposition to the electrode use, the electrode use may
be challenged during permitting process leading to schedule delay
CFLco - Nalcor Possibility of interface with CFLco (Hydro Quebec) not being
R71 C3 . . X T
Interface managed well, could lead to non timely decision making
Due to features of the communication process and decision making,
R75 c3 Outage Planning timely scheduling of outage§ during. commissioning to switch power T
on may become challenging leading to schedule delay and late
completion date as well as safety impact
R76 c3 Maritime Link Changes in reliability assumptions made for maritime link could T
Assumptions change scope and may cause schedule delay and increase cost

Risk Event (Cost)

Extreme >100,000 Possible

Moderate 1,000 - 10,000 Likely

1% - 50%

50% - 90%

Moderate  |1,000 - 10,000 Possible

1% - 50%

100 - 1,000 Unlikely

0.1% - 1%

relevant?

10,000-

100,000 Possible

Major

1% - 50%
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Risk Title

LCP COST RISKS AFTER ADDRESSING

Risk Description

Factor

Comments on Factor Correlations

CIMFP Exhibit P-01004

Cost: Rank

Cost: Range Probability: Rank

Probability:

Risk Level
Range

: Due to need to coordinate commissioning at multiple sites between
System Integration
R78 C3 {j c R g_ . CFLco, NL Hydro and SNC, lack of experienced personnel may 100 - 1,000 50% - 90%
an ommissioning take place leading to schedule and cost impact
Due to possibility of transformer test failure at site, the failure could
R79 C3 Transformer Testing | occur requiring transportation of the transformer back to workshop Risk Event (Cost) 100 - 1,000 Unlikely 0.1% - 1%
and causing schedule delay and increased cost
Post-Award Drawings| As tender drawings are not supposed to be the C3 construction
R109 C3 ca 9 drawings, late changes after the contract's award may occur leading Risk Event (Cost) Moderate |1,000 - 10,000 Unlikely 0.1% - 1%
(€3) to extra costs
Due to possibility of wild fires ignited by natural (lighting) or human-
R111 | c3 Wild Fires (C3) | re'ated events (equipment, camp, smoking, etc.), forest fires might Risk Event (Cost) Moderate |1,000-10,000]  Unlikely 0.1% - 1%
be started leading to the C3 camp & site evacuation, injuries/
fatalities or loss of equipment
Due to C3 challenging engineering staffing or timelines, lower level
Lower Level of i i i i
R113 | ©3 ) of detalls of design for development of the base estimate, higher Ranges (Cost) Moderate  [1,000-10,000]  Possible 1% - 50%
Design (C3) uncertainties could lead to higher cost contingencies and drive
extra uncertainties in adjacent disciplines (civil, electrical, etc.)
Manufacturing Due to heated market conditions in the supplier's industries,
R115 C3 Capacity & shortage of qualified workforce and longer supply timelines would Risk Event (Cost) Moderate |1,000 - 10,000 Possible 1% - 50%
Availability (C3) take place leading to extra C3 costs and schedule delays
As several dozens of C3 construction permits are required to start
Construction Permits i i i
R119 c3 an_d continue construction, late permits for §ome (.)f.t_hem (or_some Moderate |1,000 - 10,000 Possible 1% - 50%
(C3) missed ones) may delay several construction activities leading to
schedule impacts and increasing cost
Due to features of the labour market in NL (several major projects,
Construction Labour low supply, tendency for labour to migrate to Western Canada, etc.)
R123 C3 Availability (C3 the lack of quantity of construction manpower may lead to C3 Risk Event (Cost) Extreme >100,000 Likely 50% - 90%
vailability (C3) schedule delay and extra labour costs to attract as well as quality of
works, safety risks, etc.
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o . Probability:
Risk Title Risk Description Factor Comments on Factor Correlations Cost: Rank Cost: Range Probability: Rank ":?aang;; Y Risk Level
As several mega projects are planned in North America, it might
Contractors' become difficult to tlmely attract skilled/ qyallﬁed on-site contre_lctors . . 10,000- .
R125 C3 Availability (C3 that leads to premium costs to attract, inflated C3 construction Risk Event (Cost) Major 100.000 Likely 50% - 90% 16
vailability ( ) costs, lower productivity, less attractive contract terms for LCP, ’
safety impact, etc.
Due to features of the labour market in NL, issues with availability of
. skilled workers and labour agreement with Unions, the available
Construction Labor ) . could be treated as ) 10,000- )
R128 C3 Productivity (C3 construction manpower may have lower productivity than assumed Ranges (Cost) schedule driven costs Major 100.000 Likely 50% - 90% 16
roductivity ( ) in C3 base estimate/ schedule, leading to higher construction costs, ’
schedule delays as well as quality of works, etc.
Lo As "stress" testing of C3 equipment is part of commissioning, failure
Commissionin -
R132 C3 Fail c3 9 of some major equipment may occur during commissioning resulting Risk Event (Cost) Major 11800880 Unlikely 0.1% - 1% 8
ailures ( ) in schedule delays, increased cost and HSE issues ’
Due to lack of control over contractor's construction activities or
Contractor's Errors/ i i
R134 | c3 ack poor interface management, contracfor(s) might make errors/ Risk Event (Cost) Minor 100 - 1,000 Possible 1% - 50% 6
Omissions (C3) omissions (including false works) leading to C3 re-work, extra costs
and schedule delay
Due to lack of control over supplier's design activities, poor
Design & interface management or lack of technological readiness to
R136 | ©3 |Manufacturing Errors/|Pro2uce: Supplier(s) might produce design with errors/ omissions so Risk Event (Cost) Minor 100 - 1,000 Unlikely 0.1% - 1% 4
o that the final products do not meet C3 spec/ quality requirements
Omissions (C3) and give rise to a need to re-design/ re-work, extra costs and
schedule delays
As detail geotech study data are not available during C3 design
Geotech vs. Claims i igati
R150 | c3 phase and if contractual obligations are not clearly stated, Risk Event (Cost) Minor 100 - 1,000 Unlikely 0.1% - 1% 4
(C3) unforeseen soil conditions (real or imaginary) could be discovered
by contractors leading to claims and extra costs
As the fiber optic line development is not part of the LCP project
Ri52 | ©3 |Fiber Optic Line (C3)|3"¢ S 10 be developed by Bell Aliant, timely availability of fiber optic Risk Event (Cost) Moderate 1,000 - 10,000  Possible 1% - 50% )
communication might become problematic leading to issues with
coordination of sites, crews, contractors, etc. and safety issues
Due to failure by supplier to implement effective QA/QC system and
Supplier's QA/QC - i i
R158 c3 pp QA/Q lack of control over sup vendor quall.ty system, final C3 product(s) Risk Event (Cost) Minor 100 - 1,000 Possible 1% - 50% 6
(C3) could not pass the quality tests, leading to re-work, extra costs and
schedule delay
As multiple complex hard & soft C3 interfaces require inputs from
project components and disciplines, efficiency of the interface
R162 C3 Interfaces (C3 management might turn out to be less efficient than planned in the Risk Event (Cost Moderate 1,000 - 10,000 Likel 50% - 90% 12
g g p! y
baseline, leading to use of conservative assumptions, late changes,
re-work, extra costs, schedule delays
Availability of Due to features of the labour market in NL and lack of qualified C3
Construction construction management personnel, difficulties with attracting and
R164 C3 M t retaining of right engineering and management personnel may Risk Event (Cost) Minor 100 - 1,000 Likely 50% - 90% 8
anagemen occur leading to negative impact on design and construction, lower
Personnel (C3) productivity and higher labour costs
As final scope is not frozen, some scope elements could be
transferred to/ from C3 in future even after project sanctioning,
R168 C3 Scope Change (C3) | leading to re-design, re-definition of corresponding packages, late Risk Event (Cost Moderate |1,000 - 10,000 Possible 1% - 50% 9
p 9
ordering of materials & services/ cancellations, extra costs and
schedule delays
As there is limited number of qualified C4 HVdc suppliers for
Insulator Supplier insulators supply (2 suppliers only), in a situation of a heated
R68 c4 Availability (hvdc) market it could be difficult to engage at least one of them on LCP Risk Event (Cost) Moderate [1,000 - 10,000 Unlikely 0.1% - 1% 6
(C4) terms without increase of contract price that gives rise to inflated
project costs and schedule delays
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Probability:

Risk Level

Risk Title Risk Description Factor Comments on Factor Correlations Cost: Rank Cost: Range Probability: Rank Range
HVdc & HVac As several other transmission line projects are planned in North
America, it might become difficult to attract skilled on-site . . 10,000- . o o
R85 e C.ont‘ré.lctor contractors that leads to higher construction costs, lower Risk Event (Cost) Moy 100,000 ety B0 = Bl
Availability (C4) productivity and less attractive for LCP contracting terms
Weather and As |Ir;‘llte.d amo::t of h;itonfct:at: |s4ava|lab|e f?fr transrn!ssml)n line
R87 c4 |Poliution Design Data esign In -, qualily ot the design may sutier resuting in Risk Event (Cost Moderate |1,000-10,000]  Possible 1% - 50%
9
suboptimal solutions, extra costs, re-work, schedule delays and
(C4) reputational impact
Due to features of land registry in the province, it will be difficult to
R89 C4 RoW (C4) identify all land owners along route thay leads to surprises in land Risk Event (Cost) Minor 100 - 1,000 Possible 1% - 50%
ownerships and claims from owners
. As late design criteria change initiated by customer for transmission
R92 C4 Late Design Change line is possible, redesign may occur leading to re-definition of Risk Event (Cost) Major 10,000 Unlikely 0.1% - 1%
(C4) ) 100,000
corresponding packages, schedule delay and extra costs
As construction of transmission lines is planned in several remote
location (especially in Labrador) and delivery to these sites are
R93 ca Rer.n(?te Site p0§S|bIe only in (.:ertam §eason wmdows, logistics difficulties to Risk Event (Cost) Moderate 1,000 - 10,000 Rare <01%
Logistics (C4) deliver construction equipment, materials and crews may occur
leading to extra logistics costs, schedule delay (including triggering
delays till next window) and safety impact
Helicopter Use in In some remote areas of Labrador use of helicopter could be
R94 C4 Labrador for HVac |considered as opportunity to reduce labour numbers and accelerate Risk Event (Cost) opportunity Moderate  |1,000 - 10,000 Likely 50% - 90%
(C4) the schedule
Due to delay in EA release, start of early C4 construction activities
EA Release for HVdc
R95 C4 ca may be delayed leading to missed construction windows in some Risk Event (Cost) Moderate |1,000 - 10,000 Likely 50% - 90%
(C4) cases and overall project delay and extra costs to comply
As requirements by Environment Canada (EC) on terrestrial habitat
Terrestrial Habitat replacgment is unclear (eyolvmg) and are not factored |p to th_e . ; ;
R105 C4 HY ca base estimate yet, the requirement to replace the terrestrial habitat Risk Event (Cost) Minor 100 - 1,000 Possible 1% - 50%
(Hvac) (C4) may be eventually put forward by EC leading to extra costs and
schedule delay
As the construction site is located in the forest area used by birds
R106 ca Bird Nesting (HVac) for nesting, thle nest|lng'season (May - August) may preclude Risk Event (Cost) Minor 100 - 1,000 Possible 1% - 50%
(C4) summer clearing activities as recommended by the EA panel
leading to project delay and extra costs to comply
. As tender drawings are not supposed to be the C4 construction
Post-Award Drawings|
R110 C4 ca 9 drawings, late changes after the contract's award may occur leading Risk Event (Cost) Minor 100 - 1,000 Unlikely 0.1% - 1%
(C4) to extra costs
As several C4 construction activities are planned for winter,
Adverse Weather i
R118 | c4 abnormal winter weather (low temperatures, snow storms, snow Risk Event (Cost) Minor 100 - 1,000 Possible 1% - 50%
(C4) falls, etc.) may occur during the construction leading to lower
productivity, construction delay and safety risks
As several dozens of C4 construction permits are required to start
Construction Permits i i i -
R120 ca an_d continue construction, late permits for §ome (.)f.t_hem (or_some Major 10,000 Possible 1% - 50%
(C4) missed ones) may delay several construction activities leading to 100,000
schedule impacts and increasing cost
Due to less than optimal logistics plan, some transportation aspects
(weather/ season's delivery window, size of equipment, road
R122 C4 Logistics (C4) conditions, availability of liting equipment in ports, etc.) might Risk Event (Cost) Moderate 1,000 - 10,000 Unlikely 0.1% - 1%
impede timely delivery of C4 equipment & materials to the sites that
leads to schedule delays and extra costs
Due to a) features of the labour market in NL (several major
projects, low supply, tendency for labour to migrate to Western
Construction Labour | Canada, etc.); b) planning of power line construction in various )
s i % - 90
R124 e Availability (C4) (remote) areas of NL, the lack of quantity of construction manpower Risk Event (Cost) Exisne (00,000 ety W= el
may lead to C4 schedule delay and extra labour costs to attract as
well as quality of works, safety risks, etc.
Due to features of the labour market in NL, issues with availability of
. skilled workers and labour agreement with Unions, the available
R129 C4 C:ns:ucyo,l: LaCb4our construction manpower may have lower productivity than assumed Ranges (Cost) Major 1180083(_) Likely 50% - 90%
roductivity (C4) in C4 base estimate/ schedule, leading to higher construction costs, .
schedule delays as well as quality of works, safety risks, etc.

LCP RR Cost ALL YR051412

20

Page 28

250f 78



LCP COST RISKS AFTER ADDRESSING

CIMFP Exhibit P-01004

Risk Level

o . Probability:
Risk Title Risk Description Factor Comments on Factor Correlations Cost: Rank Cost: Range Probability: Rank ":?aang;; Y
Due to lack of control over contractor's construction activities or
Contractor's Errors/ i i
R135 | ca ack poor interface management, contracfor(s) might make errors/ Risk Event (Cost) Minor 100 - 1,000 Unlikely 0.1% - 1%
Omissions (C4) omissions (including false works) leading to C4 re-work, extra costs
and schedule delay
Due to lack of control over supplier's design activities, poor
Design & interface management or lack of technological readiness to
R137 | €4 |Manufacturing Errors/|ProduCe: SupPlier(s) might produce design with errors/ omissions so Risk Event (Cost) Minor 100 - 1,000 Unlikely 0.1% - 1%
o that the final products do not meet C4 spec/ quality requirements
Omissions (C4) and give rise to a need to re-design/ re-work, extra costs and
schedule delays
As detail geotech study data are not available during C4 design
Geotech vs. Claims i igati
R151 | c4 phase and if contractual obligations are not clearly stated, Risk Event (Cost) Moderate [1,000-10,000f  Uniikely 0.1% - 1%
(C4) unforeseen soil conditions (real or imaginary) could be discovered
by contractors leading to claims and extra costs
As conservative design approach ("worst case" scenarios) is used
Optimisation of the at C4 early design phases for all three components due to lack of
R155 | C4 |Conservative Design| Gsi9n input data and multiple inputs (interfaces), it could be Ranges (Cost) Moderate  |1,000 - 10,000 Likely 50% - 90%
possible to optimise the design in the course of engineering
(C4) development leading to cost reductions, accelerated schedules and
better constructability
Due to poor definition of required product quality, failure by supplier
Supplier's QA/QC i i -
R159 ca pp QA/Q to |mpleme.nt effective QA/QC system and lack of control over sup Risk Event (Cost) Minor 100 - 1,000 Possible 1% - 50%
(C4) vendor quality system, final C4 product(s) could not pass the quality
tests, leading to re-work, extra costs and schedule delay
As multiple complex hard & soft C4 interfaces require inputs from
project components and disciplines and outputs to contractors,
R163 c4 Interfaces (C4) efficiency of the interface management might turn out to be less Risk Event (Cost) Moderate |1,000 - 10,000 Likely 50% - 90%
efficient than planned in the baseline, leading to use of conservative
assumptions, late changes, re-work, extra costs, schedule delays
Availability of SLI Due to features of the labour market in NL and lack of qualified C4
Construction construction management personnel, difficulties with attracting and
R165 C4 M t retaining of right engineering and management personnel may Risk Event (Cost) Moderate |1,000 - 10,000 Possible 1% - 50%
anagemen occur leading to negative impact on design and construction, lower
Personnel (C4) productivity and higher labour costs
Due to high interest of the government, general public and NGO's in
EA Release Special | the LCP, special conditions may be attached to the project permits . ) 10,000- . o o
R3 LeP Conditions (EA vs. Environmental Protection Plan) resulting in scope change, N/A: Umbrelia Raicy 100,000 oSSt =60
schedule delays and extra costs to comply
. Due to heated market conditions or financing constraints, LCP may
Contracting Strate: -
R52 LCP Adi tg t 9y need to change contracting strategy, causing delays in schedule N/A: Umbrella Major 11800880 Possible 1% - 50%
justments and increase in cost :
As an intent to maintain project schedule when working under time
crunch or due to incomplete contracting strategy, fast tracking
h towards RFP/ contracts development and deviation from
RFP/ Contract approac -
R54 LCP Qualit established procurement/ contracting procedures might be adopted Risk Event (Cost) Major 11800830 Possible 1% - 50%
uality that lead to sub-standard, incomplete or inadequate package .
scopes and unclearly defined contractual obligations in terms of
scope, cost, schedule, quality, safety
Due to maturity of owner and wealth of experience, opportunity exist OPERATIONS: to
R69 LCP | Knowledge Transfer | for interfacing between Nalcor and SLI on existing system and hvdc exclude : Moderate [1,000 - 10,000 Likely 50% - 90%
system
Due to complexity, overall integration of all LCP components and
R72 LCP Final Prqect activities plus extejrnalll' Island Link prior to Pro;ect commissioning, Risk Event (Cost) Moderate 1,000 - 10,000 Possible 1% - 50%
Integration may represent significant challenge leading to overall delay of
commissioning
Because the base estimate for DG3 is preliminary and done in
Class of Estimate & | money of the base period, the real pricing in the time of purchasing ) 10,000- .
) ’ > 0/
Rr7 e Cost Escalation may be different due to market conditions then, leading to extra RAEES (o) Raicy 100,000 Alncsicenan Sk
costs
Due to volatility of equipment pricing, early procurement of
R80 LCP Early Procurement equipment could result in lower cost and allow some float in the Risk Event (Cost) opportunity Moderate |1,000 - 10,000 Likely 50% - 90%
schedule
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R84

LCP

Risk Title

Operation Staff

LCP COST RISKS AFTER ADDRESSING

Risk Description

Due to current limited number of operators within Nalcor,
understaffing during commissioning and operations may occur,
leading to commissioning delay, start of operations and lower accet

productivity

Factor

Comments on Factor

OPERATIONS: to
exclude

R86

LCP

Sourcing Globally

Due to slow economy in some parts of the world, opportunity could
be exploited to source services from markets all over the world
giving rise to cost savings

Risk Event (Cost)

opportunity

Correlations Cost: Rank

CIMFP Exhibit P-01

Moderate  |1,000 - 10,000

004

Cost: Range Probability: Rank

Possible

Probability:

Risk Level
Range

1% - 50%

10,000-

Major 100,000

Possible

1% - 50%

R141

LCP

Innu Involvement/
IBA

Due to intimate involvement of Innu people in delivery of the project
(IBA), there might be instances of negative influence on LCP
contracting, permitting, labour relations, that leads to narrower
choices of contractors, suppliers and labour, issues with
environmental monitoring and permitting (destruction of land and
hunting areas during construction, etc.) leading to extra costs,
schedule delays, safety issues, etc.

Risk Event (Cost)

R144

LCP

Spare Parts v. RAM

As RAM analysis for whole system has yet to be carried out
according to declared level of availability, spare part requirements
could be too conservative and become an additional OpEx cost that
leads to poorer project economics and lower attractiveness for
stakeholders

OPERATIONS: to

exclude

R156

LCP

SLI - Nalcor Contract,
Coordination and
Alignment

As a) coordination between SLI and Nalcor reflects current contract
between the organisations; b) different organisational approaches/
cultures exist as related to the contract interpretation and decision
making; c) lack of staffing in both organisations takes place, the
lack of alignment and decision-making efficiency could occur,
leading to non timely decision making, lower quality of decisions, re-
work, schedule delay and extra costs

Ranges (Cost)

Moderate  |1,000 - 10,000

Possible

1% - 50%

Moderate 1,000 - 10,000

Possible

1% - 50%

10,000-

paicy 100,000

Likely

50% - 90%

R157

LCP

Facilities Sharing

As each component develops all required facilities independently
(including accommodation), there could be an opportunity to share
facilities and optimise their use among components, leading to
overall CapEx reduction

Risk Event (Cost)

opportunity

Moderate  |1,000 - 10,000

Likely

50% - 90%

R172

LCP

Construction Labour
Availability -LCP

Due to features of the labour market in NL (several major projects,
low supply, tendency for labour to migrate to Western Canada, etc.)
the lack of quantity of construction manpower may occur leading to

LCP schedule delay and extra labour costs to attract as well as
giving rise to reduction of quality of works, safety risks impact, etc.

N/A: Umbrella

Extreme >100,000

Likely

50% - 90%

R173

LCP

Construction Labor
Productivity - LCP

Due to a) features of the labour market in NL, b) issues with
availability of skilled workers, c) labour agreement with Unions; d)
inadequate organisation of construction works, the available
construction manpower may have lower productivity than assumed
in LCP base estimate/ schedule, leading to higher construction
costs, schedule delays as well as quality of works, safety risks, etc.

Ranges (Cost)

Extreme >100,000

Likely

50% - 90%

R175

LCP

Sensitive Areas -LCP

Due to exposure of C1, C3, C4 to sensitive areas (archeological
sites, fish habitat, terrestrial habitat, bird nesting), delays may occur
with permit's obtaining and start of construction works which leads
to work stoppage and overall project delay

N/A: Umbrella

10,000-

paicy 100,000

Possible

1% - 50%

R176

LCP

Construction Permits
LCP

As several dozens of C1, C3, C4 construction permits are required
to start and continue construction, late permits for some of them (or
some missed ones) may delay several construction activities
leading to schedule impacts and increasing cost

N/A: Umbrella

Moderate  |1,000 - 10,000

Possible

1% - 50%

R177

LCP

Contractor's
Availability - LCP

As several mega projects are planned in North America related to
hydro power generation and transmission, it might become difficult
to timely attract skilled/ qualified on-site contractors that leads to
premium costs to attract, inflated construction costs, lower
productivity, less attractive contract terms for LCP, safety risks, etc.

N/A: Umbrella

Extreme >100,000 Almost Certain

>90%
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R178 LCP

Risk Title

Interfaces - LCP

Risk Description

As multiple complex hard & soft interfaces require inputs from
project components and disciplines as well as external
organisations (CFLco, SOBI, etc.), efficiency of the interface
management might turn out to be less efficient than planned in the
baseline, leading to use of conservative assumptions, late changes,
re-work, extra costs, schedule delays, failures during
commissioning, etc.

CIMFP Exhibit P-01004

Factor Comments on Factor Correlations

N/A: Umbrella

Cost: Rank Cost: Range Probability: Rank

Extreme >100,000

Almost Certain

Probability:
Range

>90%

R179 LCP

Supplier's Availability
LCP

As there is limited number of qualified suppliers in a situation of a

heated market it could be difficult to engage qualified suppliers on

LCP terms without increase of contract price that gives rise to
inflated project costs and schedule delays

N/A: Umbrella

Maior 10,000-
! 100,000

Possible

1% - 50%

R182 LCP

Opposition by 'non-
IBA' First Nations
Groups

As a) IBA agreement covers mostly economic aspects of Innu
people benefits; b) some Innu people oppose to LCP due to
environmental and cultural concerns; c) some other First Nation's
people (e.g., Métis) seem to wish benefiting from LCP same way as
Innu people, representatives of First Nations could block the
construction sites to apply pressure on LCP and to promote their
agendas leading to schedule delay, extra costs and reputational
damage

Risk Event (Cost)

Moderate 1,000 - 10,000

Possible

1% - 50%

R184 LCP

Unionised vs. Non-
unionised Package
Contracts

As a) non-unionised contracts are planned for several packages; b)
significant enough difference in rates for unionised vs. non-
unionised labour is expected; ¢) communication among unionised
vs. non-unionised workers at various LCP sires is expected; e) no
camp or basic camp is to be provided to non-unionised workers,
strike/ unrest among non-unionised workers may occur, leading to
disruption of clearing works, moving of workers to unionised
contracts, schedule delays, safety and security impact, reputation
damage

Risk Event (Cost)

Moderate  |1,000 - 10,000

Possible

1% - 50%

R187 LCP

IT/18

Due to possible a) challenges to implement integrated IT/ IS in
several project locations; b) requirements to effectively support
construction management, project/ document control (including
progress management); c) requirements to integrate vendors; d)
differences in Nalcor and SLI corporate IT/IS; e) budget restrictions;
adopted IT/ IS could be breached or have low efficiency, leading to
loss of critical data, lower efficiency of project & document controls
and construction management, lower level of vendor integration,
schedule delay and project extra costs.

Ranges (Cost)

Moderate 1,000 - 10,000

Possible

1% - 50%

Corporate Risk: Extreme impact along with rare probability (usually). If occurs it distroys baseline - that would be another project (if at all
In case a risk has deterministic score 1 - 5 after addressing it is considered acceptable with nearly zero residual impact after addressing (except for risks with extreme impacts and rare probabilities - corporate risks

Ranges means there is no risk event - general uncertainty around durations of normal activities

Umbrellas used at LCP level to coordinate managing correpsonding risks at the component level - corresponding risks are taken in to account at the component level
Conditional branching points to possibility to be late to complete an activity during allowed seasonal construction window, so that the activity should be put off untill next construction window, schedule driven costs are associate

Schedule driven costs: extra costs due to schedule delays (burn rate x delay), will be taken into account through special procedure (including delays to base estimate), excluded from cost risk mode

LCP RR Cost ALL YR051412
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DEFINITION

DETERMINISTIC CUMMULATIVE ASSESSMENT AFTER

ADDRESSING

Risk
Score

MAPPING: General
Comments

4 each construction package C1

PROBABILISTIC ASSESSMENT AFTER ADDRESSING vs. MAPPING

MAPPING:
Activities

Schedule Impact, d

P10

ML

P90

Probability, %

Min

Max

Correlations

COMMENTS

each construction package C1

each construction package C1

. . . _ . Comments on Schedule: Schedule: Probability: ~ Probability:
ID Comp Risk Title Risk Description Risk Category Factor Factor Rank e, GEy Rank Rene
Safety vs. Heavy Equipment Due to use of heavy equipment for civil works and road construction (and in constraint space in some .
R13| C1 ¥ Y Equip areas), incidents might occur leading to injuries/ fatalities, work stoppage for investigation and T HSS Fslz‘lf\;ng; Minor 7--30 Unlikely 0.1% - 1%
(01 ) reputational impact
Safety vs. Construction As v?rious hazards gre expected during construction (using scaffolds, elevated_ platfo_rrps,. explosi\_/gs, Risk Event ; ;
R14| C1 working close to moving water, severe weather, etc.), incidents may occur leading to injuries/ fatalities, | T HSS (Schedule) Minor 7 -- 30 Unlikely 0.1% - 1%
Hazards (01 ) work stoppage for investigations and reputational impact
Safety vs. Traffic Incidents i itati i ic inci i i
rR15| c1 Yy Due to requllremerl@ of cohabltlgtlon of personal and hgavy ef]ulpment, traffic mlc:ldenFs might occur T HSS Risk Event Minor 730 Unlikely 01% - 1%
(C1 ) leading to injuries/ fatalities, work stoppage for investigation and reputational impact (Schedule)
As local people and truck owners/ drivers from neighbouring provinces have employment expectations Risk Event
R23| C1 Employment Expectations associated with LCP, the construction site might get blocked at the beginning of construction which leads| T External (Schedule) Insignigicant <7 Possible 1% - 50%
to construction delays, security issues and reputational impact

R30

c1

Loss of Power Supply

As a switch from temporary 25 kV transmission line to permanent 315 kV line is planned before reservoir|
flooding, temporary loss of power supply to the site/ camp may occur during the switch that is not
covered by emergency generators leading to interruption of construction and camp operations

Construction

Risk Event
(Schedule)

Minor

7--30

Unlikely

0.1% - 1%

early works

?7? To specify the moment

LCP RR Sch EXCLUDED YR051412

Site Safety Coordination i i izati ion si i
Yy Due to |nvolv.ement. of mqltlple qrganlzatlons at the C1 _constr_ugtlon sites, safe_ty codgs_ and operators T HsS Risk Event Minor 7-30 Unlikely 01% - 1% each construction package C1
(C1 ) (including union) mistakes may occur leading to injury and potential fatalities (Schedule)
Due to features of the communication process and decision making, timely scheduling of outages during Commissionin Risk Event each commissioning package
R75| C3 Outage Planning commissioning to switch power on may become challenging leading to schedule delay and late T 9 Minor 7--30 Unlikely 0.1% - 1% 9P 9
. . & Start-up (Schedule) C3
completion date as well as safety impact
Site Safety Coordination i i i i - i i isk exi issioni i issioni
re2| c3 Yy Due to construction period of equipment in non er?erglzed environment, risk exist when commissioning T Hss Risk Event Minor 7-30 Unlikely 01% - 1% each commissioning package
(C1 ) equipment (Schedule) C3
Safety vs. Heavy Equipment i ivi inci i i injuri it i
ros | c3 Yy y EQUIP Due to use of heavy equipment by C3 for C.‘.IVI| erk§ incidents mlgh.t OCCl.JI’ leading to injuries/ fatalities, T HSS Risk Event Minor 730 Unlikely 01% - 1% each construction package C3
(03) work stoppage for investigation and reputational impact (Schedule)
Safety vs. Construction As various hazards are expected during construction (using scaffolds, elevated platforms, explosives, .
R100| C3 Y severe weather, etc.), incidents may occur leading to injuries/ fatalities, work stoppage for investigations| T HSS Risk Event Minor 7 -- 30 Unlikely 0.1% - 1% 4 each construction package C3
Hazards (03) and reputational impact (Schedule)
Safety vs. Traffic Incidents Due to requirements of cohabitation of personal and heavy equipment, traffic incidents might occur Risk Event
) " . : o _ 19 .
R102f C3 (03) leading to injuries/ fatalities, work stoppage for investigation and reputational impact v HSS (Schedule) fincy 7=%0 Uity %=1 4 each consruction package C3
Safety vs. Schedule Due to high profile of the LCP and pressure to complete the project on time, a requirement to accelerate/| .
R107| C3 Y . ‘crash'’ the construction schedule may be put forward in case of major delays that leads to lower safety | T HSS gzi;\ljz; Minor 7--30 Unlikely 0.1% - 1% 4 each construction package C3
Acceleration (C3) standards and injuries/ fatalities, correspondingly
Adverse Winter Weather As several C3 construction activities are planned f_or winter, abnormal wmtér weather (low tempgratures, _ Risk Event ; each construction package C3
R117| C3 snow storms, snow falls, etc.) may occur during the construction leading to lower productivity, T Construction Minor 7 -- 30 Rare <0.1% 2 | .
(03) N . (Schedule) with winter exposure
construction delay and safety risks
c Lab Due to features of the labour market in NL, issues with availability of skilled workers and labour R
onstruction Labor ith Uni i i vi anges i i
r128| c3 e 'agreement w1t!1 Unions, the avallabl_e const_rucﬂon manpoYver may have lower productivity than assu_med T Construction g Major 90 - 360 Litly 50% - 90% to take II?tO account in all
Productivity (C3) in C3 base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality off (Schedule) construction packages C3
works, etc.
As detail geotech study data are not available during C3 design phase and if contractual obligations are Risk Event
R150| C3 Geotech vs. Claims (C3) not clearly stated, unforeseen soil conditions (real or imaginary) could be discovered by contractors T Commercial (Schedule) Minor 7 --30 Unlikely 0.1% - 1% 4 civil works C3
leading to claims and extra costs
Site Safety Coordination Due to involvement of multiple organizations at the C3 construction sites, safety codes and operators Risk Event
s " - : o _ 19 .
R170f C3 (03) (including union) mistakes may occur leading to injury and potential fatalities v HSS (Schedule) fincy 7=%0 Uity %=1 4 each consruction package C3
As construction of transmission lines is planned in several remote location (especially in Labrador) and
. I delivery to these sites are possible only in certain season windows, logistics difficulties to deliver . Conditional _ o DELIVERY WINDOW to "normal’ logistics;
R93| C4 [ Remote Site LOQIStICS (C4) construction equipment, materials and crews may occur leading to extra logistics costs, schedule delay U Commercial Branching Rloce w=el Ra SQ.i% 3 Labrador C4 R-122
(including triggering delays till next window) and safety impact
Safety vs. Heavy Equipment i ivi inci i i injuri it i
rRo9 | ca Yy y EQUIp Due to use of heavy equipment by C4 for C.‘.IVI| erk§ incidents mlgh.t OCCl.JI’ leading to injuries/ fatalities, T HSS Risk Event Minor 730 Unlikely 01% - 1% 4 each construction package C4
(C4) work stoppage for investigation and reputational impact (Schedule)
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DETERMINISTIC CUMMULATIVE ASSESSMENT AFTER

DEFINITION ADDRESSING
. . . . Comments on Schedule: Schedule: Probability: ~ Probability:
Risk Title Risk Description Category Factor Factor Rank o Rank R
Safety vs. Construction As various hazards are expected during construction (using scaffolds, elevated platforms, explosives, .
R101| C4 Y severe weather, etc.), incidents may occur leading to injuries/ fatalities, work stoppage for investigations HSS gzi:jng; Minor 7--30 Unlikely 0.1% - 1%
Hazards (C4) and reputational impact
rioslica Safety vs. Traffic Incidents Due to requirements of cohabitation of personal and heavy equipment, traffic incidents might occur HsS Risk Event Ve - U D~
(C4) leading to injuries/ fatalities, work stoppage for investigation and reputational impact (Schedule) Y e °
Safety vs. Schedule Due to high profile of the LCP and pressure to complete the project on time, a requirement to accelerate/| .
R108| C4 Y X ‘crash' the construction schedule may be put forward in case of major delays that leads to lower safety HSS Fslz‘;;ng; Minor 7--30 Unlikely 0.1% - 1%
Acceleration (C4) standards and injuries/ fatalities, correspondingly
. As tender drawings are not supposed to be the C4 construction drawings, late changes after the . Risk Event . . o o
R110f C4 Post-Award Drawmgs (C4) contract's award may occur leading to extra costs and delays Commercial (Schedule) Al 7=38 Uity o=
Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment, camp, Risk Event
R112| C4 Wild Fires (C4) smoking, etc.), forest fires might be started leading to the C4 camp & site evacuation, injuries/ fatalities HSS (Schedule) Minor 7--30 Unlikely 0.1% - 1%
or loss of equipment, delays
) Due to features of the labour market in NL, issues with availability of skilled workers and labour
r129| ca Construction Labour agreement with Unions, the available construction manpower may have lower productivity than assumed| R Ranges - W-2E0 0P B G
Productivity (C4) in C4 base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of| (Schedule) J Y i ;
works, safety risks, etc.
r171 (NG Site Safety Coordination Due to involvement of multiple organizations at the C4 construction sites, safety codes and operators Hss Risk Event M T - DT
(C4) (including union) mistakes may occur leading to injury and potential fatalities (Schedule) Y R °
s part of the Construction Power Su| ackage scope includes river crossing and clearing of the river]|
As p f the C ion P Supply packag pe includes ri ing and clearing of the ri
Transmission Line River | bank area, these activities could disturb and contaminate the river giving rise to higher Total Suspended Risk Event
8 ; ; _ i o 19
R1S0[EES Crossing vs. TSS (CD0512) Solids (TSS) levels (Standard: TSS <30 p.p.m.) and leading to extra costs and delays to comply with Environmental (Schedule) Dincy V=8 Uiy =
regulations
As RAM analysis for whole system has yet to be carried out according to declared level
of availability, spare part requirements could be too conservative and become an . John Mallam excluded as .
R144| LCP Spare Parts v. RAM o ’ ) . ) Operations ) ) Moderate 30-90 Possible | 1% - 50%
P additional OpEx cost that leads to poorer project economics and lower attractiveness for P (NE) operation's risk ° °
stakeholders
As a) coordination between SLI and Nalcor reflects current contract between the organisations; b)
SLI - Nalcor Contract different organisational approaches/ cultures exist as related to the contract interpretation and decision e Ranges
R156| LCP . ) ! making; c) lack of staffing in both organisations takes place, the lack of alignment and decision-making Orgi?;sra::;all 9 Major 90 - 360 Likely 50% - 90%
Coordination and Allgnment efficiency could occur, leading to non timely decision making, lower quality of decisions, re-work, P (SChedUIe)
schedule delay and extra costs
i Due to features of the labour market in NL (several major projects, low supply, tendency for labour to
rR172| LcP Construction Labour migrate to Western Canada, etc.) the lack of quantity of construction manpower may occur leading to Commercial N/A: Extreme > 360 Likel 50% - 90%
Availability -LCP LCP schedule delay and extra labour costs to attract as well as giving rise to reduction of quality of Umbrella V : 8
works, safety risks impact, etc.
Due to a) features of the labour market in NL, b) issues with availability of skilled workers, c¢) labour
Construction Labor agreement with Unions; d) inadequate organisation of construction works, the available construction N/A:
3 \ ) ; O G50
R173[ECR Productivity - LCP manpower may have lower productivity than assumed in LCP base estimate/ schedule, leading to higher| Commercial Umbrella EXSS e U=ly Sl =Ll
construction costs, schedule delays as well as quality of works, safety risks, etc.
Due to exposure of C1, C3, C4 to sensitive areas (archeological sites, fish habitat, terrestrial habitat, bird N/A:
R175| LCP Sensitive Areas -LCP nesting), delays may occur with permit's obtaining and start of construction works which leads to work Regulatory . Major 90 - 360 Possible 1% - 50%
stoppage and overall project delay Umbrella
As several dozens of C1, C3, C4 construction permits are required to start and continue construction, N/A:
R176| LCP| Construction Permits -LCP |late permits for some of them (or some missed ones) may delay several construction activities leading to Regulatory . Extreme > 360 Possible 1% - 50%
schedule impacts and increasing cost Umbrella
As several mega projects are planned in North America related to hydro power generation and
Contractor's Availability - ission, it mi iffi i i i -si N/A:
rR177| LCP y tran§m|33|on, it might bef:ome difficult to tl'mely attract skilled/ qua!lﬁed on-site coqtractors that leads to Commercial Extreme > 360 AIm0§t >90%
LCP premium costs to attract, inflated construction costs, lower productivity, less attractive contract terms for Umbrella Certain
LCP, safety risks, etc.
As multiple complex hard & soft interfaces require inputs from project components and disciplines as wel
as external organisations (CFLco, SOBI, etc.), efficiency of the interface management might turn out to N/A: Almost 3
R176{ECR Interfaces - LCP be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, Interface Umbrella EXSS e Certain BEli
re-work, extra costs, schedule delays, failures during commissioning, etc.
As there is limited number of qualified suppliers in a situation of a heated market it could be difficult to N/A:
R179| LCP | Supplier's Availability - LCP engage qualified suppliers on LCP terms without increase of contract price that gives rise to inflated Commercial . Major 90 - 360 Possible 1% - 50%
project costs and schedule delays Umbrella
Due to possible a) challenges to implement integrated IT/ IS in several project locations; b) requirements|
to effectively support construction management, project/ document control (including progress
management); ¢) requirements to integrate vendors; d) differences in Nalcor and SLI corporate IT/IS; e) Organisational/ Ranges " s 3
R187|LCP 17718 budget restrictions; adopted IT/ IS could be breached or have low efficiency, leading to loss of critical Enterprise (Schedule) RICeie =L (Resetillz =it
data, lower efficiency of project & document controls and construction management, lower level of
vendor integration, schedule delay and project extra costs.

Corporate Risk: Extreme impact along with rare probability (usually). If occurs it distroys baseline - that would be another project (if at all’
In case a risk has deterministic score 1 - 5 after addressing it is considered acceptable with nearly zero residual impact after addressing (except for risks with extreme impacts and rare probabilities - corporate risks’
Ranges means there is no risk event - general uncertainty around durations of normal activities
Umbrellas used at LCP level to coordinate managing correpsonding risks at the component level - corresponding risks are taken in to account at the component level

Conditional branching points to possibility to be late to complete an activity during allowed seasonal construction window, so that the activity should be put off untill next construction window

LCP RR Sch EXCLUDED YR051412
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20

20

12

15

25

25

12

MAPPING: General
Comments

each construction package C4

PROBABILISTIC ASSESSMENT AFTER ADDRESSING vs. MAPPING

Schedule Impact, d

MAPPING:
Activities

Probability, %
P90 Min

Correlations COMMENTS

P10 ML Max

each construction package C4

each construction package C4

each construction package C4

each construction package C4

to take into account in all
construction packages C4

each construction package C4

CD 0512

OPERATIONS - excluded

to take into account in all
engineering packages

C1: R-43; C3: R-123; C4: R-
124

as ranges C1: R-127; C3: R-
128; C4: R-129

C1: R-10, R-19, R-20, R-21;
C3: -; C4: R-105, R-106

C1: R-36; C3: R-119; C4; R-
120

C1: R-44; C3: R-123; C4: R-85

C1: R-64; C3: R-162; C4: R-
163

C1: R-147; C3: R-115; C4: R-
68

each engineering, supply &
construction package C4
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DEFINITION DETERMINISTIC CUX&A;;:;Q/IEQSSESSMENT AFTER PROBABILISTIC ASSESSMENT AFTER ADDRESSING vs. MAPPING

Comments on Schedule: Schedule: Probability: ~ Probability: Risk MAPPING: General MAPPING: Schedule Impact, d Probability, %

Risk Title Risk Description Risk Category Factor o Correlations COMMENTS
Factor Rank Range, day Rank Range Score Comments Activities P10 ML P90 Min Max
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DEFINITION

DETERMINISTIC CUMMULATIVE ASSESSMENT AFTER

PROBABILISTIC ASSESSMENT AFTER ADDRESSING vs. MAPPING

MAPPING:
Activities

Schedule Impact, d

P10

ML

P90

Probability, %

Min

Max

Correlations

COMMENTS

ADDRESSING
. . . _ . Comments on Schedule: Schedule: Probability: ~ Probability: . MAPPING: General
ID Comp Risk Title Risk Description Risk  Category Factor Factor Rank R, GEY [ Range Risk Score Comments
As starter camp for construction is designed for about 150 workers and accommodation for about 500 Risk Event
R5 | C1 Accommodation Capacity workers in Sep. 2012 will be needed, available accommodation in neighboring Goose Bay might not T | Construction (Schedule) Moderate 30- 90 Likely 50% - 90% early works
meet the accommodation requirements leading to initial lack of workers at the beginning of construction
Excavation vs. Water As a result of excavation works and use of explosives, level of water contamination in stilling basin may .
R9 | C1 . . exceed acceptable level (oil, sediment, explosive's residues, etc.) leading to extra costs and delays to T | Construction gzﬁijng; Moderate 30 - 90 Unlikely 0.1% - 1% excavation
Contamination comply with regulations.
. . As the C1 construction area is known for archeological significance, delays may occur with permit's Risk Event . ; 3 3 -
R10| C1 ArChe0|°glcaI Sites (C1 ) obtaining and start of excavation works which leads to work stoppage and overall project delay v Regulatory (Schedule) Loy =g iy S0 =% civil works
Riverside Cofferdam Options As (.:ost e_ffectlve optlori for the rl_ver side cofferdam |s_ selected (concrete dam), the option imder ) Risk Event Could be onditional ; X . riverside cofferdam
R12| C1 consideration may require more time to construct leading to delay of the cofferdam completion that T Technical (Schedule) branchin Extreme > 360 Unlikely 0.1% - 1% construction
vs. Schedule causes overtopping and site flooding 9
Safety vs. Heavy Equipment Due to use of heavy equipment for civil works and road construction (and in constraint space in some .
R13| C1 Y (C1;l quip areas), incidents might occur leading to injuries/ fatalities, work stoppage for investigation and T HSS Fslzﬁijngi Minor 7--30 Unlikely 0.1% - 1% each construction package C1
reputational impact
Safety vs. Construction As various hazards are expected during construction (using scaffolds, elevated platforms, explosives, .
R14| C1 Y working close to moving water, severe weather, etc.), incidents may occur leading to injuries/ fatalities, T HSS Fslzﬁijngi Minor 7--30 Unlikely 0.1% - 1% each construction package C1
Hazards (C1) work stoppage for investigations and reputational impact
Safety vs. Traffic Incidents i itati i ic inci i i
rR15| c1 Yy Due to requiremerit§ o_f cohabliatlon of personal and hgavy e_qument, traffic mf;ldenis might occur T HSS Risk Event Minor 730 Unlikely 01% - 1% each construction package C1
(C1 ) leading to injuries/ fatalities, work stoppage for investigation and reputational impact (Schedule)
As the reservoir clearing is not possible during ice forming (early winter) and ice breaking (late spring) " .
R18| C1 Clearing Windows any delay in preceding activities may lead to missing of the clearing windows resulting in overall project | T | Construction Condltlgnal Moderate 30 - 90 Possible 1% - 50% CONSTRUPTION NGO
delay Branching clearing package
As requirements by DFO on fish habitat replacement are very likely and are not fully factored in to the Risk Event
R19| C1 Fish Habitat (C1 base estimate, the requirement to replace the habitat may be significant by DFO leading to extra costs | T | Environmental Moderate 30 - 90 Possible 1% - 50% 2?2
(Schedule)
and schedule delays
Terrestrial Habitat (C1) (Loss As requirements by Environment Canada (EC) on terrestrial habitat replacement is unclear (evolving) .
R20| C1 ( ) ( and are not factored in to the base estimate yet, the requirement to replace the terrestrial habitat may be] T | Environmental FslzﬁeEdngi Moderate 30 - 90 Possible 1% - 50% clearing package
of Wetlands) eventually put forward by EC leading to extra costs and schedule delays
Safety vs. Schedule Due to high profile of the LCP and pressure to complete the project on time, a requirement to accelerate/| .
R22| C1 Y . ‘crash’ the construction schedule may be put forward in case of major delays that leads to lower safety | T HSS Risk Event Minor 7--30 Possible 1% - 50% each construction package C1
(Schedule)
Acceleration (C1) standards and injuries/ fatalities, correspondingly
As local people and truck owners/ drivers from neighbouring provinces have employment expectations Risk Event
R23| C1 Employment Expectations |associated with LCP, the construction site might get blocked at the beginning of construction which leads| T External Insignigicant <7 Possible 1% - 50% early works
ploy p (Schedule)
to construction delays, security issues and reputational impact
Contractor's Coordination/ As construction of po.w?rhouse is t9 be.carried out by several contia.ctors, lack of coordination and clear _ Risk Event ;
- b - 50%
R24| C1 contractual responsibilities especially in case of unforeseen conditions may become a source of extra T Commercial (Schedule) Moderate 30 -90 Possible 1% - 50% powerhouse packages
Powerhouse claims leading to schedule delays and capital overspending
Spillway Construction As A) constructlon of the spl.II\{v_ay is to be fulfilled during an "ice-free’ wmdow, B) thgre is ng fl_oat in ) Conditional ; ) CONSTRUCTION WINDOW-
. y ) ’ =) - - 0 - ‘o . .
R26| C1 schedule with predecessor activities (EA release, camp, road, etc.), any delay in previous activites may | T | Construction Branchin Major 90 - 360 Possible 1% - 50% spillway construction
Window trigger missing of the window which results in schedule delay 9 P Y
Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment, camp, Risk Event
R29| C1 Wild Fires (C1 ) smoking, etc.), forest fires might be started leading to the C1 camp & site evacuation, injuries/ fatalities | T HSS (Schedule) Moderate 30 - 90 Unlikely 0.1% - 1% each construction package C1
or loss of equipment
As a switch from temporary 25 kV transmission line to permanent 315 kV line is planned before reservoir| Risk Event
R30| C1 Loss of Power Supply flooding, temporary loss of power supply to the site/ camp may occur during the switch that is not T | Construction (Schedule) Minor 7--30 Unlikely 0.1% - 1% ?7? To specify the moment
covered by emergency generators leading to interruption of construction and camp operations
Some reasons for design changes during the T&G equipment manufacturing may be put forward by the Risk Event
R31| C1 | T&G Late Design Changes customers leading to extra costs and schedule delays to accommodate the changes in design and civil | T | Commercial (Schedule) Moderate 30 - 90 Possible 1% - 50% T&G package
works
Manufacturing Labour jtions i ers i i if i
rR33| c1 ! b g Due to heated market c.ondmons in the supplier's industnes, shortage of qualified workforce and longer T Commercial Risk Event Major 90 - 360 Possible 1% - 50% each supply package C1
Availability (C1) supply timelines would take place leading to extra C1 costs and schedule delays (Schedule)
As several dozens of C1 construction permits are required to start and continue construction, late Risk Event
R36| C1 Construction Permits (C1 ) permits for some of them (or some missed ones) may delay several construction activities leading to T Regulatory (Schedule) Extreme > 360 Possible 1% - 50% each construction package C1
schedule impacts and increasing cost
Due to less than optimal logistics plan, some transportation aspects (weather/ season's delivery window, Risk Event each supply package C1
R37| C1 Logistics (C1 ) size of equipment, road conditions, availability of lifting equipment in ports, etc.) might impede timely T | Commercial Major 90 - 360 Possible 1% - 50% PPy P 9
. . . . (Schedule) except T&G (R-51)
delivery of C1 equipment & materials to the sites that leads to schedule delays and extra costs

LCP RR Schedule ALL YR051412
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DETERMINISTIC CUMMULATIVE ASSESSMENT AFTER
ADDRESSING

DEFINITION PROBABILISTIC ASSESSMENT AFTER ADDRESSING vs. MAPPING

. . ility: ility: . . Schedule Impact, d "
ID Comp Risk Title Risk Description Category Factor SEIEB e SEEENEE | SSiEENEE | FEEE | FEIE | o orms MRAAINER (e RUEAAINICR Probability, % Correlations COMMENTS
Factt Rank R d Rank R C t Activit
actor an ange, day an ange omments ctivities P10 ML P90 Min Max
Riverside Cofferdam Height Due to delays with predecessor's activities and various difficulties and delays with construction of the
N cofferdam (selected concrete option), there might be not enough time to construct high enough . Conditional " 5 5 CONSTRUCTION WINDOW:
R38| C1 [vs. Late Start & Construction cofferdam on time (mid-January 2013) leading to a) overtopping the cofferdam, b) flooding the Construction Branching S > Uity =% cofferdam construction
Delays excavation area, c) loss of cofferdam and giving rise to safety and environmental impacts
a) As river closure and construction of the upstream cofferdam is planned for summer (when normally
level of water is lowest); b) the main dam fill-in material compaction (clay in water) is possible only before] - .
R40| C1 River Closure Failure freezing temperatures, unusually high level of water could occur that prevents river closure by the Construction Condmgnal Extreme SRS U Ieh:
" X . R Branching U/S cofferdam
upstream cofferdam on time and leads to a) missed window (before October) to finish the cofferdam at
level 20m; b) lower height of the cofferdam by spring flooding, its overflooding and loss
Construction Labour Due to features of the labour market in NL (several major projects, low supply, tendency for labour to .
R43| C1 L migrate to Western Canada, etc.) the lack of quantity of construction manpower may lead to C1 Construction Risk Event Extreme > 360 Likely 50% - 90% each construction package C1
(Schedule)
Availability (C1) schedule delay and extra labour costs to attract as well as quality of works, safety risks, etc.
As several mega projects are planned in North America, it might become difficult to timely attract skilled/ Risk Event
R44 | C1 | Contractors' Availability (C1) | qualified on-site contractors that leads to premium costs to attract, inflated C1 construction costs, lower Commercial (Schedule) Major 90 - 360 Likely 50% - 90% each construction package C1
productivity, less attractive contract terms for LCP, safety risks, etc.
. Potential quality control issue in manufacturing of turbines and generators may lead to cost, schedule . Risk Event . . 3 3
R49| C1 T&G Quality Issues delay or in use operabilty or reliabilty issues Commercial (Schedule) Major 90 - 360 Possible 1% - 50% T&G supply package
Major Equipment Delivery As a result of poor scheduling, schedule risks and interface management, major contract delivery Risk Event T&G supply package only
’ d i i - i o, - 509
RS1| C1 . i milestones might not be met leading to overall C1 schedule delay Commercial (Schedule) eyer e =gE Resslte if=60% (other C1 packages: R-37)
: Planning
P . As "stress" testing of C1 equipment is part of commissioning, failure of some major equipment may occu Commissioning| Risk Event " 5 5 o
R57| C1 Commlssmnlng Failures (C1) during commissioning resulting in schedule delays, increased cost and HSE issues & Start-up (Schedule) MR EOS0 Uiielly 0= W commissioning C1
Construction Debris vs. i i i i issioni i
rss| c1 on Let Due to presence of construc'tlorn dgbns aﬂgr the end of construction, these may cause problems during Commissioning| Risk Event Moderate 30-90 Unlikely 0.1% - 1% commissioning C1
Commissioning commissioning, leading to extra costs and schedule delays & Start-up (Schedule)
Contractor's Errors/ Due to lack of control over contractor's construction activities or poor interface management, .
R59 | C1 L. contractor(s) might make errors/ omissions (including false works) leading to C1 re-work, extra costs and| Completeness Risk Event Major 90 - 360 Unlikely 0.1% - 1% each construction package C1
Omissions (C1) (Schedule)
ISSI
schedule delay
Due to lack of control over supplier's design activities, poor interface management or lack of
Design & Manufacturin i i i i ign wi issi i
rReo | c1 g ant g .technologlcal readiness to produce, _suppller.(s) might prodgce c_le5|gn with errors/ om|§5|ons so that the Completeniess Risk Event Major 90 - 360 Unlikely 01% - 1% each supply package C1
Errors/ Omissions (C1) final products do not meet spec/ quality requirements and give rise to a need to re-design/ re-work, extra (Schedule)
costs and schedule delays
As design of coffer dam foundation is done before the detail geotech study is done and a worst case Risk Event
R63 | C1 Extra Cofferdam Work scenario approach is used, additional works may be required in construction leading to extra time and Technical (Schedule) Major 90 - 360 Possible 1% - 50% cofferdam construction
schedule delay
As multiple complex hard & soft C1linterfaces require inputs from project components and disciplines, Risk Event
R64| C1 Interfaces (C1 ) efficiency of the interface management might turn out to be less efficient than planned in the baseline, Interface (Schedule) Major 90 - 360 Possible 1% - 50% each engineering package C1
leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays
Availability of Construction Due to features of the labour market in NL and lack of qualified C1 construction management personnel, .
R65| C1 Y difficulties with attracting and retaining of right engineering and management personnel by SLI may occu Construction Risk Event Major 90 - 360 Likely 50% - 90% each construction package C1
(Schedule)
Management Personnel (C1 ) leading to negative impact on design and construction, lower productivity and higher labour costs
As final design is nearly frozen, some design elements could be transferred to/ from C1 in future even Organisational/ Risk Event
R74| C1 Design Change (C1 ) after project sanctioning, leading to re-design, re-definition of packages, late ordering of materials & gnter rise (Schedule) Moderate 30 - 90 Possible 1% - 50% each engineering package C1
services/ cancellations, extra costs and schedule delays P!
i Due to features of the labour market in NL, issues with availability of skilled workers and labour
rR127|] c1 COI’]StI’UCFI(-)n Labor ggreement wnh Unions the, avallabl_e const_rucﬂon manp0\_Ner may have lower productivity than assu_med Construction Ranges e > 360 Likely 50% - 90% to take |r.1to account in all
Productivity (C1) in C1 base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality off (Schedule) construction packages C1
works, safety risks, etc.
As there is limited number of qualified C1 suppliers in a situation of a heated market it could be difficult tof Risk Event
R147| C1 Supplier Availability (C1) | engage at least one of qualified suppliers on LCP terms without increase of contract price that gives rise Commercial (Schedule) Major 90 - 360 Possible 1% - 50% each supply package C1
to inflated project costs and schedule delays
As conservative design approach ("worst case" scenarios) is used at C1 early design phases for all
. . three components due to lack of design input data and multiple inputs (interfaces), it could be possible . Risk Event . ; 3 3 .
R153( C1 Conservative DeSIQn (C1 ) to optimise the design in the course of engineering development leading to cost reductions, accelerated Technical (Schedule) opportunity flcteiaie E0=EY iy B0 = each construction package C1
schedules and better constructability
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DEFINITION ADDRESSING
. . . . . Comments on Schedule: Schedule: Probability: ~ Probability: . MAPPING: General
ID Comp Risk Title Risk Description Risk  Category Factor Factor Rank - Rank Range Risk Score Comments
As A) T&G bid closing is delayed for 1.5 mos (9-Dec-2011 => 27-Jan-2012); B) Bid closing is followed b!
. . negotiations; C) negotiations are followed by the T&G contract award (still the same date as planned
T&G Package Bid Closing & | before the bid closing delay) D) T&G award is followed by the civil works (bulk excavation & concrete) : Risk Event ) o o T&G supply package
R174| C1 .. . - ’ ; N . T | Commercial Moderate 30-90 Possible 1% - 50%
Negotiations with a 1 month float, negotiations could not absorb the bid closing delay or might take more time than (Schedule) (procurement)
planned in master schedule, giving rise to delay of civil works and “domino effect” of delays down the ling}
in the LCP master schedule
As a) for stability purposes it is necessary to partially construct two rollways following the spring flood of
Rollway Construction vs. 2016 up to elevation 10m before full impoundment to elevation 39.0m; b) The rollways will start at "
R183| C1 M elevation 5m and will go up to elevation 15.7m when fully complete; c) It is anticipated that it will take | T | Construction gigsgx:al Moderate 30-90 Possible 1% - 50% impoundment 2
Impoundment approximately 45 days to partially construct the rollways to elevation 10m, delays in construction of the 9
rollways could impact on the impoundment schedule leading to overall C1 construction delay
As a) current baseline is to build a main C1 camp for 1,500 people; b) comparison with other similar
. . projects (comparable volume of concrete works, etc.) pointed to higher number of required workers due . Risk Event " 5 s
R185( C1 Main Camp Capacny to safety requirements, lower productivity, rotation, etc., planned camp capacity could not satisfy project T [ Construction (Schedule) flcteiaie 0=ty Uity %=1 concrete works C1
requirements at peak of works leading to schedule delay
Due to a need to carry out head pond impoundment in winter, increasing of water level from natural
Impoundment in Winter: ilise hi i i i i i i
r1ss| c1 P 12.5m to 25m could mok?lllse high a_mount of ice and T&D, Ieadlng to ﬂu_shlng of high volume of.lce and T Technical Condlthnal Moderate 30-90 Unlikely 01% - 1% e
Head Pond (12.5 - 25M) T&D downstream (environmental impact) and damage of spillway equipment (extra cost and time to Branching
repair).
In case of powerhouse late completion and, hence, due to the need to carry out impoundment in winter tg
Impoundment in Winter (25 - | prevent possible revenue loss, increasing of water level from 25m to 39m could mobilise high amount of Conditional
3 . : . o0 .
R189[ C1 39m) ice and T&D, leading to flushing of high volume of ice and T&D downstream (environmental impact) and v Technical Branching flcteiaie 0=ty Uity %=1 e 2
damage of spillway equipment (extra cost and time to repair, delay of commissioning).
As the C1 construction site is located in the forest area used by birds for nesting, the nesting season Risk Event el o caphiae
ir esting ay - August) may preclude summer clearing activities as recommended by the EA panel leading to nvironmental (Schedule) il oderate - ossible b - 50% clearing package
R21| C1 Bird Nest C1 May - August lud learing activiti ded by the EA Ileadingto | T |Envi tal Moderat 30-90 Possibl 1% - 50% leari k
project delay
. As T&G tender drawings are not supposed to be the C1 construction drawings, late changes after the . Risk Event . 5 3 -
R25( C1 Post-Award Drawmgs (C1 ) contract's award may occur leading to extra costs and schedule delays to start civil works v Commeroial (Schedule) flcteiais E0=£y flossie il =007 civil works C1
Due to poor definition of required product quality, failure by supplier to implement effective QA/QC Risk Event
upplier's system and lack of control over sub-vendor quality system, final product(s) could not pass the quali ommercia (Schedule) ajor - ossible b - 50% each supply package
R61| C1 Supplier's QA/QC (C1 t d lack of control b-vend lity system, final C1 product Id not th lity| T | C ial Maj 90 - 360 Possibl 1% - 50% h supply package C1
tests, leading to re-work, extra costs and schedule delay
Site Safety Coordination i i izati ion si i
Rrs3 | c1 Yy Due to mvolvz.ement. of mu.IupIe c?rgamzatlons at the C1 onnsttufztlon sites, safgty codeﬁ and operators T HSS Risk Event Minor 730 Unlikely 0.1% - 1% each construction package C1
(C1 ) (including union) mistakes may occur leading to injury and potential fatalities (Schedule)
Due to possible misunderstanding by general public and regulators of environmental impact of using . . .
R70| C3 | Electrode Return vs. Delay electrodes instead of metallic return and opposition to the electrode use, the electrode use may be T | Regulatory Risk Event Major 90 - 360 Likely 50% - 90% A_nother risk R-67 s corpo_rate
X A . (Schedule) risk if metal return is required
challenged during permitting process leading to schedule delay
rR711| c3 CELco - Nalcor Interface Possibility of interface with CFLco (Hydro ii?:izﬁ)nqgt(%zing managed well, could lead to non timely T External Fsizlr(]eEdvueIg; Moderate 30-90 Possible 1% - 50% CF switchg:g:acgc;nstruction
Due to features of the communication process and decision making, timely scheduling of outages during Commissionin Risk Event each commissioning package
R75| C3 Outage Planning commissioning to switch power on may become challenging leading to schedule delay and late T 9 Minor 7--30 Unlikely 0.1% - 1% 9P 9
completion date as well as safety impact & Start-up (Schedule) c3
" . . Changes in reliability assumptions made for maritime link could change scope and may cause schedule Risk Event . . to discuss if risk is relevant
R76 | €3 | Maritime Link Assumptions 9 Y P oty and marease oust 9¢ scop v T | Interface (Sehedulo) relevant? Maijor 90 - 360 Possible | 1% - 50% oy more
r7s| c3 System Integration and Due to need to coordinate commissioning at multiple sites between CFLco, NL Hydro and SNC, lack of T Commissioning| Risk Event Minor 730 Likel 50% - 90% each commissioning package
fecinni i i B - ly o - 90%
Commissioning experienced personnel may take place leading to schedule and cost impact & Start-up (Schedule) C3
. Due to possibility of transformer test failure at site, the failure could occur requiring transportation of the Commissioning| Risk Event . " 5 s transformer installation
R79| C3 Transformer TeStmg transformer back to workshop and causing schedule delay and increased cost v & Start-up (Schedule) Loy =g Uity %=k package
Site Safety Coordination i i i i - i i isk exi issioni i issioni
re2| c3 Yy Due to construction period of equipment in non er?erglzed environment, risk exist when commissioning T HSS Risk Event Minor 730 Unlikely 0.1% - 1% each commissioning package
(C1 ) equipment (Schedule) C3
Safety vs. Heavy Equipment i ivi inci i i injuri it i
ros | c3 Yy y EQUIp Due to use of heavy equipment by C3 for C.‘.IVI| erk§ incidents mlgh.t OCCl.JI’ leading to injuries/ fatalities, T HSS Risk Event Minor 730 Unlikely 0.1% - 1% each construction package C3
(03) work stoppage for investigation and reputational impact (Schedule)
Safety vs. Construction As various hazards are expected during construction (using scaffolds, elevated platforms, explosives, .
R100| C3 Y severe weather, etc.), incidents may occur leading to injuries/ fatalities, work stoppage for investigations| T HSS FSIT:I;::IVL?IQ; Minor 7--30 Unlikely 0.1% - 1% each construction package C3
Hazards (03) and reputational impact
Safety vs. Traffic Incidents i itati i ic inci i i
r102| c3 Yy Due to requllremerlnls of cohabltlgtlon of personal and hgavy egulpment, traffic |n.c:|den.ts might occur T HSS Risk Event Minor 730 Unlikely 01% - 1% each construction package C3
(03) leading to injuries/ fatalities, work stoppage for investigation and reputational impact (Schedule)
Safety vs. Schedule Due to high profile of the LCP and pressure to complete the project on time, a requirement to accelerate/| .
R107| C3 Y . ‘crash’ the construction schedule may be put forward in case of major delays that leads to lower safety | T HSS gzﬁ;\ljg; Minor 7--30 Unlikely 0.1% - 1% each construction package C3
Acceleration (C3) standards and injuries/ fatalities, correspondingly
. As tender drawings are not supposed to be the C3 construction drawings, late changes after the . Risk Event " © © .
R109| C3 | Post-Award Drawings (C3) contract's award may ocour leading to extra costs T | Commercial (Schedule) Moderate 30-90 Unlikely 0.1% - 1% each construction package C3
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Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment, camp, Risk Event
R111] C3 Wild Fires (C3) smoking, etc.), forest fires might be started leading to the C3 camp & site evacuation, injuries/ fatalities HSS (Schedule) Moderate 30-90 Unlikely | 0.1%-1%
or loss of equipment
Manufacturing Capacity & jtions i er's i i ifi i
rR115| c3 ! g p Yy Due to heated mari(et (?ondmons in the supplier's industnes, shortage of qualified workforce and longer Commercial Risk Event R 30-90 Possible 1% - 50%
Availability (C3) supply timelines would take place leading to extra C3 costs and schedule delays (Schedule)
Adverse Winter Weather As several C3 construction activities are planned for winter, abnorrlnal wmtgr weather (low temi.)gratures, ) Risk Event .
R117| C3 snow storms, snow falls, etc.) may occur during the construction leading to lower productivity, Construction (Schedule) Minor 7--30 Rare <0.1%
(C3) construction delay and safety risks
As several dozens of C3 construction permits are required to start and continue construction, late Risk Event
R119] C3 Construction Permits (CS) permits for some of them (or some missed ones) may delay several construction activities leading to Regulatory (Schedule) Moderate 30 - 90 Possible 1% - 50%
schedule impacts and increasing cost
Construction Labour Due to features of the labour market in NL (several major projects, low supply, tendency for labour to .
R123| C3 . . migrate to Western Canada, etc.) the lack of quantity of construction manpower may lead to C3 Commercial 23‘;;"52; Extreme > 360 Likely 50% - 90%
Availability (C3) schedule delay and extra labour costs to attract as well as quality of works, safety risks, etc.
As several mega projects are planned in North America, it might become difficult to timely attract skilled/ Risk Event
R125| C3 | Contractors' Availability (C3) qualified on-site contractors that leads to premium costs to attract, inflated C3 construction costs, lower Commercial (Schedule) Major 90 - 360 Likely 50% - 90%
productivity, less attractive contract terms for LCP, safety impact, etc.
Due to features of the labour market in NL, issues with availability of skilled workers and labour
Construction Labor ith Uni i i ivi
rR128| c3 10 lagreement Wlt.h Unions, the avallablne constructlon manpoYver may have lower productivity than aSSL{med Construction Ranges Major 90 - 360 Likely 50% - 90%
Productivity (C3) in C3 base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality of| (Schedule)
works, etc.
Major Equipment Delive i isti i i i j i
rR130| C3 || quip . ry As a result of poor §chedulnmg, Ioglst|0§ planning, schedule. risks and interface management, major Commercial Risk Event Major 90 - 360 Possible 1% - 50%
(C3) P|ann|ng contract delivery milestones might not be met, leading to overall C3 schedule delay (Schedule)
T . As "stress" testing of C3 equipment is part of commissioning, failure of some major equipment may occu Commissioning| Risk Event . . 5 s
R132| €3 Commlssmnlng Failures (C3) during commissioning resulting in schedule delays, increased cost and HSE issues & Start-up (Schedule) faicy =& Uity k=15
Contractor's Errors/ Due to lack of control over contractor's construction activities or poor interface management, .
R134| C3 L. contractor(s) might make errors/ omissions (including false works) leading to C3 re-work, extra costs and Completeness Risk Event Major 90 - 360 Possible 1% - 50%
(Schedule)
Omissions (C3) schedule delay
Due to lack of control over supplier's design activities, poor interface management or lack of
Design & Manufacturin i i i i ign wi issi i
rR136| C3 g ant g technological readiness to produce, suppvller(s) mlght produce dle3|gln with errors/ omlssmn's so that the Completeness Risk Event Major 90 - 360 Unlikely 01% - 1%
Errors/ Omissions (C3) final products do not meet C3 spec/ quality requirements and give rise to a need to re-design/ re-work, (Schedule)
extra costs and schedule delays
As detail geotech study data are not available during C3 design phase and if contractual obligations are .
9 Y 9 on p 9 Risk Event
R150| C3 Geotech vs. Claims (C3) not clearly stated, unforeseen soil conditions (real or imaginary) could be discovered by contractors Commercial (Schedule) Minor 7--30 Unlikely 0.1% - 1%
leading to claims and extra costs
As the fiber optic line development is not part of the LCP project and is to be developed by Bell Aliant, .
P P P proj P Y Risk Event
R152| C3 Fiber Optic Line (C3) timely availability of fiber optic communication might become problematic leading to issues with Technical (Schedule) Minor 7 --30 Possible 1% - 50%
coordination of sites, crews, contractors, etc. and safety issues
Due to failure by supplier to implement effective QA/QC system and lack of control over sub-vendor .
¥ Supp P Y Risk Event
R158| C3 Supplier's QA/QC (C3 uality system, final C3 product(s) could not pass the quality tests, leading to re-work, extra costs and Commercial Major 90 - 360 Possible 1% - 50%
Pp quality sy: p % quality ¢} (Schedule) J
schedule delay
As multiple complex hard & soft C3 interfaces require inputs from project components and disciplines, Risk Event
R162| C3 Interfaces (C3) efficiency of the interface management might turn out to be less efficient than planned in the baseline, Interface (Schedule) Moderate 30 - 90 Likely 50% - 90%
leading to use of conservative assumptions, late changes, re-work, extra costs, schedule delays
Availability of Construction Due.to fea.tures. of the Ial_)our market _in. NL anq lack oi quaiiﬁed C3 construction management personnel, ) Risk Event ; ;
R164| C3 difficulties with attracting and retaining of right engineering and management personnel may occur Construction (Schedule) Major 90 - 360 Likely 50% - 90%
Management Personnel (03) leading to negative impact on design and construction, lower productivity and higher labour costs
As final scope is not frozen, some scope elements could be transferred to/ from C3 in future even after Organisationall Risk Event
R168| C3 Scope Change (C3) project sanctioning, leading to re-design, re-definition of corresponding packages, late ordering of 9 R Moderate 30 - 90 Possible 1% - 50%
R . R Enterprise (Schedule)
materials & services/ cancellations, extra costs and schedule delays
r17ol c3 Site Safety Coordination Due to |nvolvgmeni of muitlple qrganlzatlons at the C3 _constr_ugtlon sites, safe_ty cod§§ and operators HsS Risk Event Minor 7-30 Unlikely 0.1% - 1%
(C3) (including union) mistakes may occur leading to injury and potential fatalities (Schedule)
Insulator Supplier Availabilit As there is limited number of qualified C4 HVdc suppliers for insulators supply (2 suppliers only), in a .
situation of a heated market it could be difficult to engage at least one of them on erms withou ommercia oderate - nlikely 1% - 1%
Re8 | c4 pp Y| situation of a heated market it could be difficult & t least one of th LCPt ithout c ial (Rs'i';:j"jg; Moderat 30-90 Unlikely | 0.1% - 1%
(thC) (C4) increase of contract price that gives rise to inflated project costs and schedule delays
HVdc & HVac Contractor As several other transmission line projects are planned in North America, it might become difficult to .
I attract skilled on-site contractors that leads to higher construction costs, lower productivity and less ommercia ajor - ikely o - 90%
R85 | C4 Kkilled on-si hat leads to high i I ductivity and | c ial Féﬁﬁ;ﬁgi Maj 90 - 360 Likel 50% - 90%
Availability (C4) attractive for LCP contracting terms
Weather and Pollution As limited amount. of hlstorlc d'ata is available for transmission line design in NL, quality of the z:iemgn ) Risk Event ;
. 3  re- s - b - 50%
R87 | C4 may suffer resulting in suboptimal solutions, extra costs, re-work, schedule delays and reputational Technical (Schedule) Moderate 30 - 90 Possible 1% - 50%
Design Data (C4) impact
Due to features of land registry in the province, it will be difficult to identify all land owners along route Risk Event . . o o
Reg| C4 Row (04) thay leads to surprises in land ownerships and claims from owners External (Schedule) eyer e =gE Resslte i=60%
. As late design criteria change initiated by customer for transmission line is possible, redesign may occur . Risk Event . . o ©
Roz| C4 Late DeSIQn Change (C4) leading to re-definition of corresponding packages, schedule delay and extra costs Technical (Schedule) eyer e = a0 Uity o=
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As construction of transmission lines is planned in several remote location (especially in Labrador) and
. . delivery to these sites are possible only in certain season windows, logistics difficulties to deliver . Conditional 5
R93| C4 | Remote Site LOgIStICS (C4) construction equipment, materials and crews may occur leading to extra logistics costs, schedule delay Commeroial Branching flcteiaie 0=ty Ra <@k
(including triggering delays till next window) and safety impact
Helicopter Use in Labrador i i i i
rRo4 | ca P In some remote areas of Labrador use of helicopter could be considered as opportunity to reduce labour Construction Risk Event e 30-90 Likely 50% - 90%
for HVac (C4) numbers and accelerate the schedule (Schedule)
Due to delay in EA release, start of early C4 construction activities may be delayed leading to missed Risk Event . . o ©
R95 [RC4 EA Release for HVdc (C4) construction windows in some cases and overall project delay Regulatory (Schedule) Raicy =gy ey S =00
Safety vs. Heavy Equipment | Due to use of heavy equipment by C4 for civil works incidents might occur leading to injuries/ fatalities Risk Event
3 . _ . o0
Ro9| C4 (04) work stoppage for investigation and reputational impact HSS (Schedule) fincs V=% Uity %=
Safety vs. Construction As various hazards are (?xpected during constr.uction. (f.usi_ng scaffg!ds, elevated platforms,. explgsivc_es, Risk Event A A
R101| C4 severe weather, etc.), incidents may occur leading to injuries/ fatalities, work stoppage for investigations HSS Minor 7--30 Unlikely 0.1% - 1%
Hazards (C4) (Schedule)
and reputational impact
N Safety vs. Traffic Incidents Due to requirements of cohabitation of personal and heavy equipment, traffic incidents might occur HsS Risk Event - T WG DT
(C4) leading to injuries/ fatalities, work stoppage for investigation and reputational impact (Schedule) Y R °
Terrestrial Habitat (HVac As requirements by Environment Canada (EC) on terrestrial habitat replacement is unclear (evolving) .
R105| C4 ( ) and are not factored in to the base estimate yet, the requirement to replace the terrestrial habitat may be Environmental Risk Event Moderate 30 - 90 Possible 1% - 50%
(Schedule)
(C4) eventually put forward by EC leading to extra costs and schedule delay
As the construction site is located in the forest area used by birds for nesting, the nesting season (May - Risk Event could be conditional
R106| C4 Bird Nesting (HVac) (C4) August) may preclude summer clearing activities as recommended by the EA panel leading to project Environmental (Schedule) [ Moderate 30 - 90 Possible 1% - 50%
delay
Safety vs. Schedule Due to high profile of the LCP and pressure to complete the project on time, a requirement to accelerate/| .
R108| C4 Y . ‘crash' the construction schedule may be put forward in case of major delays that leads to lower safety HSS Risk Event Minor 7--30 Unlikely 0.1% - 1%
(Schedule)
Acceleration (C4) standards and injuries/ fatalities, correspondingly
. As tender drawings are not supposed to be the C4 construction drawings, late changes after the . Risk Event " H o ©
R110( C4 Post-Award Drawmgs (C4) contract's award may occur leading to extra costs and delays Commeroial (Schedule) fincs V=% Uity %=1
Due to possibility of wild fires ignited by natural (lighting) or human-related events (equipment, camp, Risk Event
R112| C4 Wild Fires (C4) smoking, etc.), forest fires might be started leading to the C4 camp & site evacuation, injuries/ fatalities HSS (Schedule) Minor 7--30 Unlikely | 0.1%-1%
or loss of equipment, delays
As several C4 construction activities are planned for winter, abnormal winter weather (low temperatures, Risk Event
R118| C4 Adverse Weather (C4) snow storms, snow falls, etc.) may occur during the construction leading to lower productivity, Construction (Slzhedng) Minor 7 --30 Possible 1% - 50%
construction delay and safety risks
As several dozens of C4 construction permits are required to start and continue construction, late Ranges & Risk
R120| C4 Construction Permits (C4) permits for some of them (or some missed ones) may delay several construction activities leading to Regulatory Eventg(Schedule) Major 90 - 360 Possible 1% - 50%
schedule impacts and increasing cost
Due to less than optimal logistics plan, some transportation aspects (weather/ season's delivery window, Risk Event
R122| C4 Logistics (C4) size of equipment, road conditions, availability of lifting equipment in ports, etc.) might impede timely Commercial (Schedule) Major 90 - 360 Unlikely 0.1% - 1%
delivery of C4 equipment & materials to the sites that leads to schedule delays and extra costs
Due to a) features of the labour market in NL (several major projects, low supply, tendency for labour to
Construction Labour i : i i ion in vari i
R124| c4 uctio migrate to Wester_n Canada, etc..), b) planning of power line construction in various (remote) areas of NL, Commercial Risk Event Extreme > 360 Likely 50% - 90%
Availability (C4) the lack of quantity of construction manpower may lead to C4 schedule delay and extra labour costs to (Schedule)
attract as well as quality of works, safety risks, etc.
Due to features of the labour market in NL, issues with availability of skilled workers and labour
Construction Labour ith Uni i i ivi
rR129| ca 101 ggreement wnh Unions, the avallabl.e const_rucnon manp0\_Ner may have lower productivity than assu_med Construction Ranges Major 90 - 360 Likely 50% - 90%
Productivity (C4) in C4 base estimate/ schedule, leading to higher construction costs, schedule delays as well as quality off (Schedule)
works, safety risks, etc.
Major Material Delivery (C4): i i i j i i
rR131| c4 || ! ry ( ) As a result Of. poor scheduling, schedule risks and mte.rface management, major contract delivery Commercial Risk Event Major 90 - 360 Possible 1% - 50%
Planning for HVac milestones for HVac might not be met leading to overall C4 schedule delay (Schedule)
Contractor's Errors/ Due to lack of control over contractor's construction activities or poor interface management, .
R135| C4 L. contractor(s) might make errors/ omissions (including false works) leading to C4 re-work, extra costs and Completeness Risk Event Major 90 - 360 Unlikely 0.1% - 1%
(Schedule)
Omissions (C4) schedule delay
Due to lack of control over supplier's design activities, poor interface management or lack of
Design & Manufacturin i i i i ign wi issi i
rR137| ca g ant g technological readiness to produce, suppvller(s) mlght produce dle3|gln with errors/ omlssmn's so that the Completeness Risk Event Major 90 - 360 Unlikely 01% - 1%
Errors/ Omissions (C4) final products do not meet C4 spec/ quality requirements and give rise to a need to re-design/ re-work, (Schedule)
extra costs and schedule delays
Due to poor definition of required product quality, failure by supplier to implement effective QA/QC Risk Event
R159| C4 Supplier's QA/QC (C4 system and lack of control over sub-vendor quality system, final C4 product(s) could not pass the quality Commercial Major 90 - 360 Possible 1% - 50%
pp (Schedule)
tests, leading to re-work, extra costs and schedule delay
As multiple complex hard & soft C4 interfaces require inputs from project components and disciplines
and outputs to contractors, efficiency of the interface management might turn out to be less efficient than Risk Event . o o
R163( C4 Interfaces (C4) planned in the baseline, leading to use of conservative assumptions, late changes, re-work, extra costs, Interface (Schedule) flcteiaie 0=Ey Iy S0 = %
schedule delays
Ava”ab"ity of SLI Due to features of the labour market in NL and lack of qualified C4 construction management personnel, Risk Event
R165| C4 | Construction Management difficulties with attracting and retaining of right engineering and management personnel may occur Construction (Schedule) Moderate 30-90 Possible 1% - 50%
Personnel (04) leading to negative impact on design and construction, lower productivity and higher labour costs

LCP RR Schedule ALL YR051412
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HVac construction packages

permits after EA release C4
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each construction package C4

each construction package C4

after construction?

each C4 construction
inpackage that includes May -
August activities

each construction package C4

each construction package C4

each construction package C4

each construction package C4
that includes winter activities

permits after EA release C4

all supply packages except to
remote locations (R-93)

each construction package C4

to take into account in all
construction packages C4

each major HVac package

each construction package C4

each supply package C4

each supply package C4

each engineering, supply &
construction package C4

each construction package C4
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Risk Title

DEFINITION

Risk Description

Category

Comments on

Factor

DETERMINISTIC CUMMULATIVE ASSESSMENT AFTER

Schedule:

Rank

Schedule:
Range, day

ADDRESSING

Probability:

Rank

Probability:
Range

Risk Score

MAPPING: General
Comments

PROBABILISTIC ASSESSMENT AFTER ADDRESSING vs. MAPPING

MAPPING: Schedule Impact, d Probability, %

T COMMENTS
CHVITIES P10 ML P90 Min Max

Correlations

ri71lhca Site Safety Coordination Due to involvement of multiple organizations at the C4 construction sites, safety codes and operators HsS Risk Event - T Unlikely | 0.1%- 1%
(C4) (including union) mistakes may occur leading to injury and potential fatalities (Schedule)
As part of the Construction Power Supply package scope includes river crossing and clearing of the river|
Transmission Line River | bank area, these activities could disturb and contaminate the river giving rise to higher Total Suspended Risk Event
3 ’ . _ ¥ o 19
R180|RCE Crossing vs. TSS (CD0512) | Solids (TSS) levels (Standard: TSS <30 p.p.m.) and leading to extra costs and delays to comply with Environmental (Schedule) Ri /R Uniikely Clege
regulations
Major Material Delivery (C4): i i i j i i
rR186| c4 || ! ry ( ) As a result Of. poor scheduling, schedule risks and mte.rface management, major contract delivery Commercial Risk Event Major 90 - 360 Possible 1% - 50%
Planning for HVdc milestones for HVdc might not be met leading to overall C4 schedule delay (Schedule)
EA Release Special Due to high interest of the government, general public and NGO's in the LCP, special conditions may be
R3 | LCP . attached to the project permits (EA vs. Environmental Protection Plan) resulting in scope change, Regulatory N/A: Umbrella Major 90 - 360 Possible 1% - 50%
Conditions schedule delays and extra costs to comply
Contracting Strate: it i i i
Rs2 | LCP ¢ g aqy Due to heated market conditions .or ﬁnancmg constraints, LQP may nged to change contracting strategy, Commercial N/A: Umbrella Major 90 - 360 Possible 1% - 50%
Adjustments causing delays in schedule and increase in cost
As an intent to maintain project schedule when working under time crunch or due to incomplete
contracting strategy, fast tracking approach towards RFP/ contracts development and deviation from Risk Event
R54 | LCP RFP/ Contract Quality established procurement/ contracting procedures might be adopted that lead to sub-standard, Commercial (Schedule) Major 90 - 360 Possible 1% - 50%
incomplete or inadequate package scopes and unclearly defined contractual obligations in terms of
scope, cost, schedule, quality, safety
. . . Due to complexity, overall integration of all LCP components and activities plus external Island Link prior]| Organisational/! Risk Event . 3 3
R7z [LCP Final PI‘OjeCt Integratlon to project commissioning, may represent significant challenge leading to overall delay of commissioning Enterprise (Schedule) flcteiais E0=£Y fosslLie o =00t
Due to volatility of equipment pricing, early procurement of equipment could result in lower cost and allo . Risk Event . . ; 3 3
R80 | LCP Early Procurement some float in the schedule Commercial (Schedule) opportunity Major 90 - 360 Likely 50% - 90%
Due to possible a) problems with delivery of packages (quality, labour availability, etc.), b) project/
. . document controls under-staffing, c) difficulties to measure progress and quantities of construction . Risk Event . o o
R81 [LCP Proiect Controls: Packages packages, d) late engineering changes, some packages could be delivered with delays and increased Commercial (Schedule) LloseR W=EY Ressle i2=60%
quantities, leading to overall schedule delays and extra costs
Due to intimate involvement of Innu people in delivery of the project (IBA), there might be instances of
negative influence on LCP contracting, permitting, labour relations, that leads to narrower choices of Risk Event
R141| LCP Innu Involvement/ IBA contractors, suppliers and labour, issues with environmental monitoring and permitting (destruction of External (Schedule) Moderate 30 - 90 Possible 1% - 50%
land and hunting areas during construction, etc.) leading to extra costs, schedule delays, safety issues,
etc.
As a) coordination between SLI and Nalcor reflects current contract between the organisations; b)
SLI - Nalcor Contract different organisational approaches/ cultures exist as related to the contract interpretation and decision -
R156| LCP . A . ’ making; c) lack of staffing in both organisations takes place, the lack of alignment and decision-making Org?]:\;sra::gzall (S‘?::re]?iilse) Major 90 - 360 Likely 50% - 90%
Coordination and Alignment efficiency could occur, leading to non timely decision making, lower quality of decisions, re-work, P
schedule delay and extra costs
Due to features of the labour market in NL (several major projects, low supply, tendency for labour to
jor proj pply. y
Construction Labour i i i i
r172| LCP ! » migrate to Western Canada, etc.) the lack of quantity of constructlc?nl maripower may .occur Ieaz?lmg to Commercial N/A: Umbrella Extreme > 360 Likely 50% - 90%
Availability -LCP LCP schedule delay and extra labour costs to attract as well as giving rise to reduction of quality of
works, safety risks impact, etc.
Due to a) features of the labour market in NL, b) issues with availability of skilled workers, c) labour
Construction Labor ith Unions; d) i isati i i i
rR173| LcP ot agreement with Unions; d) |nadegu§te organisation Qf construction wprks, the available cqnstructlgn Commercial N/A: Umbrella B > 360 Likely 50% - 90%
Productivity - LCP manpower may have lower productivity than assumed in LCP base estimate/ schedule, leading to higher|
construction costs, schedule delays as well as quality of works, safety risks, etc.
Due to exposure of C1, C3, C4 to sensitive areas (archeological sites, fish habitat, terrestrial habitat, bird
R175| LCP Sensitive Areas -LCP nesting), delays may occur with permit's obtaining and start of construction works which leads to work Regulatory N/A: Umbrella Major 90 - 360 Possible 1% - 50%
stoppage and overall project delay
As several dozens of C1, C3, C4 construction permits are required to start and continue construction,
R176|/ LCP| Construction Permits -LCP |late permits for some of them (or some missed ones) may delay several construction activities leading to Regulatory N/A: Umbrella Extreme > 360 Possible 1% - 50%
schedule impacts and increasing cost
As several mega projects are planned in North America related to hydro power generation and
Contractor's Availability - ission, it mi iffi i i i -si
r177| LcP y tran§m|55|on, it might bef:ome difficult to tl_mely attract skilled/ qua_llf_led on-site con_tractors that leads to Commercial N/A: Umbrella B > 360 AIm0§t >90%
LCP premium costs to attract, inflated construction costs, lower productivity, less attractive contract terms for Certain
LCP, safety risks, etc.
As multiple complex hard & soft interfaces require inputs from project components and disciplines as wel
as external organisations (CFLco, SOBI, etc.), efficiency of the interface management might turn out to . Almost o
R178(LCP Interfaces - LCP be less efficient than planned in the baseline, leading to use of conservative assumptions, late changes, Interface DR Wierel S > Certain 0%
re-work, extra costs, schedule delays, failures during commissioning, etc.
As there is limited number of qualified suppliers in a situation of a heated market it could be difficult to
R179| LCP Supplier's Availability -LCP engage qualified suppliers on LCP terms without increase of contract price that gives rise to inflated Commercial N/A: Umbrella Major 90 - 360 Possible 1% - 50%
project costs and schedule delays
As a) IBA agreement covers mostly economic aspects of Innu people benefits; b) some Innu people
Opposition by 'non-IBA' First | ©Ppose to LCP due to environmental and cultural concerns; c) some other First Nation's people (e.g., .
R182| LCP PP R Y Métis) seem to wish benefiting from LCP same way as Innu people, representatives of First Nations External (Rslit;ngi Moderate 30 - 90 Possible 1% - 50%
Nations GrOUPS could block the construction sites to apply pressure on LCP and to promote their agendas leading to
schedule delay, extra costs and reputational damage
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each construction package C4

CD 0512

each major HVdc package

C3: R-67/ R-70; C4: R-95; C1:
N/A

taken into account through
contractor/ supplier availability
at comp. level

each procurement activity C1,
C3,C4

commissioning C1, C3, C4

each procurement activity C1,
C3,C4

each procurement activity C1,
C3, C4

C3/ C4 EArelease and
construction permits

to take into account in all
engineering packages

C1: R-43; C3: R-123; C4: R-
124

as ranges C1: R-127; C3: R-
128; C4: R-129

C1: R-10, R-19, R-20, R-21;
C3: -; C4: R-105, R-106

C1: R-36; C3: R-119; C4; R-
120

C1: R-44; C3: R-123; C4: R-85

C1: R-64; C3: R-162; C4: R-
163

C1: R-147; C3: R-115; C4: R-
68

each construction package
C1,C3, C4
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DETERMINISTIC CUMMULATIVE ASSESSMENT AFTER

DEFINITION PROBABILISTIC ASSESSMENT AFTER ADDRESSING vs. MAPPING

ADDRESSING

Comments on Schedule: ~ Schedule:  Probability: ~Probability: MAPPING: General MAPPING: Schedule Impact, d Probability, %

Risk Score

Risk Title Risk Description Risk Category Factor o
Factor Rank Range, day Rank Range Comments Activities P10 ML P90 Min Max

As a) non-unionised contracts are planned for several packages; b) significant enough difference in
rates for unionised vs. non-unionised labour is expected; ¢) communication among unionised vs. non-

Unionised vs. Non-unionised | unioni i ires i ; i i i - i
rR184| LCP unlonllse.d workers at van.ous LCP sires is expectez;l, e) no camp or basic camp is tr? be proyujed}o non T Commercial Risk Event Major 90 - 360 Possible 1% - 50% 12 clearing package C1
Package Contracts unionised workers, strike/ unrest among non-unionised workers may occur, leading to disruption of (Schedule)
clearing works, moving of workers to unionised contracts, schedule delays, safety and security impact,
reputation damage
Due to possible a) challenges to implement integrated IT/ IS in several project locations; b) requirements|
to effectively support construction management, project/ document control (including progress

management); c) requirements to integrate vendors; d) differences in Nalcor and SLI corporate IT/IS; e) Organisational/! Ranges _ . o _EQY each engineering, supply &

R187| LCP 1S budget restrictions; adopted IT/ IS could be breached or have low efficiency, leading to loss of critical v Enterprise (Schedule) MR 0=ty possee o= ¥ construction package C4

Correlations COMMENTS

data, lower efficiency of project & document controls and construction management, lower level of
vendor integration, schedule delay and project extra costs.

Corporate Risk: Extreme impact along with rare probability (usually). If occurs it distroys baseline - that would be another project (if at all

In case a risk has deterministic score 1 - 5 after addressing it is considered acceptable with nearly zero residual impact after addressing (except for risks with extreme impacts and rare probabilities - corporate risks’
Ranges means there is no risk event - general uncertainty around durations of normal activities

Umbrellas used at LCP level to coordinate managing correpsonding risks at the component level - corresponding risks are taken in to account at the component level

Conditional branching points to possibility to be late to complete an activity during allowed seasonal construction window, so that the activity should be put off untill next construction window

LCP RR Schedule ALL YR051412
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LCP COST &
SCHEDULE RISK
TEMPLATE
q et (o] S B S 3 ility: ility:
Risk Title Risk Description Category ;"‘F'::t':rs Correlations C:;:::'e R::::u(::y Pr°;:::'ty P“:;an'z:ty
As starter camp for construction is designed for
about 150 workers and accommodation for about
. 500 workers in Sep. 2012 will be needed,
R5 | c1 Acc‘(’:mm°?:at'°" available accommodation in neighboring Goose | T | Construction Moderate | 30-90 |Moderate| 1,000- 10,000 | Likely |50%-90%| Medium
apacity Bay might not meet the accommodation
requirements leading to initial lack of workers at
the beginning of construction
As a result of excavation works and use of
. explosives, level of water contamination in stilling
RO | c1 Excg"a:w"_"s;_water basin may exceed acceptable level (oil, sediment, | T | Construction Moderate | 30-90 |Moderate| 1,000 - 10,000 | Uniikely [ 0.1% - 1% | Medium
ontamination explosive's residues, etc.) leading to extra costs
and delays to comply with regulations.
As the C1 construction area is known for
. . archeological significance, delays may occur with
R10| C1 Ar°h9°'°g;°a' Sites | * mit's obtaining and start of excavation works | T | Regulatory Major | 90-360 |Moderate| 1,000-10,000 | Likely [50%-90%|  High
(c1) which leads to work stoppage and overall project
delay
Optimisation of As conservative approach is used for design of the
Geotech vs. main upstream cofferdam, the base estimate may ) . . o, | OPPORTUN
R11| C1 Upstream Cofferdam turn out to be inflated leading to capital cost Technical Moderate| 1,000 - 10,000 iuSiEEEEEEEEE ITY
Design savings
As cost effective option for the river side cofferdam
. . is selected (concrete dam), the option under
R12| C1 g“:_erSIde Cgffﬁrt;ljar;n consideration may require more time to construct | T Technical Extreme > 360 Extreme >100,000 Unlikely [ 0.1% - 1% ]| Medium
ptions vs. Schedule leading to delay of the cofferdam completion that
causes overtopping and site flooding
Due to use of heavy equipment for civil works and
road construction (and in constraint space in some
R13| C1 SEafer vS- It-leca;ly areas), incidents might occur leading to injuries/ | T HSS Minor 7--30 Unlikely [ 0.1% - 1% ]| Medium
quipment (C1) fatalities, work stoppage for investigation and
reputational impact
As various hazards are expected during
Safety vs construction (using scaffolds, elevated platforms,
R14 | c1 Construction explosives, worklpg f:lose to moving waterz severe| _ HSS Minor 730 Unlikely | 0.1% - 1% Medium
weather, etc.), incidents may occur leading to
Hazards (C1) injuries/ fatalities, work stoppage for investigations
and reputational impact
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LCP COST &
SCHEDULE RISK
TEMPLATE
. o c Schedule: Schedule: Probability: ~ Probability:
Risk Title Risk Description Risk  Category o:"::;':rs Correlations CR:n: © R:ngee’"d:y '°R:n:("y ";:n;:y
Due to requirements of cohabitation of personal
Safety vs. Traffic |and heavy equipment, traffic incidents might occur . . .
y T - 1% - 19
R15| C1 Incidents (C1) leading to injuries/ fatalities, work stoppage for HSS Hiney =y Uilbely | @15 =1 Medium
investigation and reputational impact
As most of river and reservoir banks consist of
. . clay soil, instability of them might occur during the
R16| C1 glvifl Il?ester|:\'/_(|>_ltr reservoir flooding that gives rise to extra T Technical Extreme >100,000 Rare <0.1% Low
ank's Instability stabilisation costs to avoid/ address the instability
(including stabilisation of some adjacent roads)
As the reservoir clearing is not possible during ice
forming (early winter) and ice breaking (late spring)
R18 | C1 Clearing Windows any delay in preceding activities may lead to T | Construction Moderate 30-90 Possible| 1% -50% | Medium
missing of the clearing windows resulting in overall
project delay
As requirements by DFO on fish habitat
replacement are very likely and are not fully
R19| C1 Fish Habitat (C1) factored in to the base estimate, the requirement | T | Environmental Moderate 30-90 Minor 100 - 1,000 |Possible| 1% -50% ] Medium
to replace the habitat may be significant by DFO
leading to extra costs
As requirements by Environment Canada (EC) on
Terrestrial Habitat terrtzstrial hatbfitaltt rep(;qcetm?:t its) uncleatr (e\t/olvir:g)
R20 | C1 (C1) (Loss of gnd are no’ aclored n 7o e base esimate Y& 1 1| Envionmental Moderate | 30-90 | Major |10,000-100,000]Possible| 1% -50% | Medium
the requirement to replace the terrestrial habitat
Wetlands) may be eventually put forward by EC leading to
extra costs
Due to high profile of the LCP and pressure to
complete the project on time, a requirement to
Safety vs. Schedule | accelerate/ 'crash’ the construction schedule may . ; o o .
R22| C1 Acceleration (C1) be put forward in case of major delays that leads T HSS b ey v Pt A% = 5% High
to lower safety standards and injuries/ fatalities,
correspondingly
As local people and truck owners/ drivers from
neighbouring provinces have employment
expectations associated with LCP, the L
R23 | C1 Emplotyrt’r.Ient construction site might get blocked at the T External InS|gnt|g|can Possible| 1% -50% | Medium
Xpectations beginning of construction which leads to
construction delays, security issues and
reputational impact

LCP RR C & S Template YR051412
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LCP COST &
SCHEDULE RISK
TEMPLATE
e . o c t ) Schedule: Schedule: Probability: ~ Probability:
Risk Title Risk Description Category o:"::'::t';rs Correlations °R:n: © R:n:e’"d:y '°R:n:(' g ";:n;; g
As construction of powerhouse is to be carried out
Contractor’s by several contractors, lack of coordination and
R24 | C1 Coordination/ clear contractual responsibilities especially in case Commercial Moderate 30-90 [Moderate| 1,000 - 10,000 |Possible| 1% - 50% | Medium
Powerhouse of unforeseen conditions may become a source of
extra claims leading to capital overspending
As A) construction of the spillway is to be fulfilled
during an "ice-free" window, B) there is no float in
R26 | C1 Spillway. schedule with predecessor activities (EA release, Construction Major | 90-360 | Major [10,000-100,000]Possible | 1%-50% | Medium
Construction Window/| camp, road, etc.), any delay in previous activities
may trigger missing of the window which results in
schedule delay
As certain flooding reliability design factors are
used for cofferdam design (one in 20 years
Riverside Cofferdam | events), a flooding might happen that exceed the
R28 | C1 Catastrophic reliability design factors used leading to Technical Extreme > 360 Extreme >100,000 Rare <0.1% Low
Flooding catastrophic failure of the cofferdam, injuries/
fatalities, loss of equipment and reputational
damage
Due to possibility of wild fires ignited by natural
(lighting) or human-related events (equipment,
R29| C1 Wild Fires (C1) camp, smoking, etc.), forest fires might be started HSS Moderate 30-90 [Moderate| 1,000 - 10,000 | Unlikely 10.1% - 1% ] Medium
leading to the C1 camp & site evacuation, injuries/
fatalities or loss of equipment
As a switch from temporary 25 kV transmission
line to permanent 315 kV line is planned before
R30 | C1 Loss of Power reservoir flooding, temporary loss of power supply Construction Minor 7-30 | Minor | 100-1,000 [uUniikely[0.1%-1%] Low
Supply to the site/ camp may occur during the switch that
is not covered by emergency generators leading to
interruption of construction and camp operations
Some reasons for design changes during the T&G
T&G Late Design equipment manufapturmg may be put forward by . ' . ) .
R31| C1 Ch the customers leading to extra costs and schedule Commercial Moderate 30-90 [Moderate| 1,000 - 10,000 |Possible| 1% - 50% Medium
anges delays to accommodate the changes in design and
civil works
Due to lower level of C1 engineering staffing or
Lower Level of challenging timelines, lower level of details of
R32| C1 Design and design for development of the base estimate, Technical Moderate| 1,000 - 10,000 | Possible | 1% - 50% |  Medium
Supporting higher uncertainties could lead to higher cost
Information (C1) contingencies and drive extra uncertainties in
adjacent disciplines (civil, electrical, etc.)
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Risk Title Risk Description Category i%":::t':rs Correlations Sc;:::'e: :::::";:; Pr°;:::"y: P"::nl::ty:
Manufacturing D‘ue to heated market condit!qns in the supplier's
R33| C1 | Labour Availability |, industries, shortage of qualified workforce and Commercial Major | 90-360 | Minor | 100-1,000 |Possible| 1% -50% | Medium
onger supply timelines would take place leading to
(€1) extra C1 costs and schedule delays
As several dozens of C1 construction permits are
. . required to start and continue construction, late
R36 | C1 Construction Permits permits for some of them (or some missed ones) Regulatory Extreme > 360 Moderate| 1,000 - 10,000 | Possible | 1% - 50% High
(c1) may delay several construction activities leading to
schedule impacts and increasing cost
Due to less than optimal logistics plan, some
transportation aspects (weather/ season's delivery
window, size of equipment, road conditions,
R37 | C1 Logistics (C1) availability of lifting equipment in ports, etc.) might Commercial Major 90 - 360 [|Moderate| 1,000 - 10,000 |Possible | 1% -50% | Medium
impede timely delivery of C1 equipment &
materials to the sites that leads to schedule delays
and extra costs
Due to delays with predecessor's activities and
various difficulties and delays with construction of
Riverside Cofferdam | the cofferdam (selected concrete option), there
R38 | C1 Hefgto\:;t:::;:;an “;'g;;;z”mOL'sr;ﬁ:g'z;:EQJ;Eg:‘;g‘(‘)‘;g)"lgeg;:‘;“t%h Construction Extteme | >360 |Extreme| >100,000 | Unlikely|0.1%-1%| Medium
Delays a) overtopping the cofferdam, b) flooding the
excavation area, c) loss of cofferdam and giving
rise to safety and environmental impacts
a) As river closure and construction of the
upstream cofferdam is planned for summer (when
normally level of water is lowest); b) the main dam
fill-in material compaction (clay in water) is
possible only before freezing temperatures,
R40 | C1 |River Closure Failure| unusually high level of water could occur that Construction Extreme > 360 Major [10,000-100,000f Rare <0.1% Low
prevents river closure by the upstream cofferdam
on time and leads to a) missed window (before
October) to finish the cofferdam at level 20m; b)
lower height of the cofferdam by spring flooding,
its overflooding and loss
Due to spillway gates obstruction by debris and
Spillway Operation |failure of gates to operatate, the spillway operation
R41| C1 Failure in might be limited, leading to overtopping, site Construction Extreme > 360 Extreme >100,000 Rare <0.1% Low
Construction flooding and loss of the cofferdam as well as to
environmental and safety consequences

LCP RR C & S Template YR051412

Page 45

42 of 78



CIMFP Exhibit P-01004

LCP COST &
SCHEDULE RISK
TEMPLATE
. o c Schedule: Schedule: Probability: ~ Probability:
Risk Title Risk Description Category o:"::;':rs Correlations CR:n: © R:n:e’"d:y '°R:n:("y ";:n;:y
Due to features of the labour market in NL (several
major projects, low supply, tendency for labour to
Construction Labour migrate to Western Canada, etc.) the lack of ) . o o .
R43 | C1 Availability (C1) | quantity of construction manpower may lead to C1 Construction Extreme >360 |Extreme| >100,000 Likely |50% - 90% High
schedule delay and extra labour costs to attract as
well as quality of works, safety risks, etc.
As several mega projects are planned in North
America, it might become difficult to timely attract
Contractors' skilled/ qualified on-site contractors that leads to , . . . o o .
R44 1 C1 Availability (C1) premium costs to attract, inflated C1 construction Commercial Major 90 - 360 Major [10,000-100,000] Likely |50% - 90% High
costs, lower productivity, less attractive contract
terms for LCP, safety risks, etc.
As sometimes flooding of a reservoir triggers
. seismic activity, the induced seismic activity during
R45| C1 R;s.erv?lrpl‘n(:.u?ted flooding may cause damage to dam structures, Technical Extreme > 360 Extreme >100,000 Rare <0.1% Low
eismic Activity leading to extra cost to repair the damage or even
catastrophic disruption of a dam
Potential quality control issue in manufacturing of
R49 | C1 | T&G Quality Issues SC;::L'[:Z;;S gfi?]e;ztgfpz;{)i'“et";‘/dotr°r;‘i’§é'”ity Commercial Major | 90-360 |Moderate| 1,000 - 10,000 |Possible| 1% - 50% | Medium
issues
Major Equipment As a result of poor scheduling, schedule risks and
. . interface management, major contract delivery . . . o o .
R51 | C1 Dellvery.(C1). milestones might not be met leading to overall C1 Commercial Major 90 - 360 Possible | 1% -50% | Medium
Planning schedule delay
Debris and Trash | As a result of trash build up, energy output of the
R53 | C1 Management at unit could be reduced, leading to loss of revenue Technical Moderate| 1,000 - 10,000 | Unlikely | 0.1% - 1% Low
Intake in Operations and poorer OpEx
Due to failure to identify the risks, inadequate
Powerhouse procedures or not following procedures (including
R56 | C1 Floodi human errors and pump stoppage) powerhouse Technical Extreme > 360 Extreme >100,000 Rare <0.1% Low
ooding flooding may occur leading to loss of lives and
equipment
As "stress" testing of C1 equipment is part of
R57 | cq | Commissioning | commissioning, failure of some major equipment Commissioning Moderate | 30-90 |Moderate| 1,000 - 10,000 | Unlikely |0.1% - 1% | Medium
Failures (C1) may occur during commissioning resulting in & Start-up
schedule delays, increased cost and HSE issues
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Risk Description

Risk

Category
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Comments
on Factor

Correlations

Schedule:
Rank

Schedule:
Range, day

Probability:
Rank

Probability:
Range

R58

C1

Construction Debris
vs. Commissioning

Due to presence of construction debris after the

end of construction, these may cause problems

during commissioning, leading to extra costs and
schedule delays

Commissioning
& Start-up

Moderate

30-90

Moderate

1,000 - 10,000

Unlikely

0.1% - 1%

Low

R59

C1

Contractor's Errors/
Omissions (C1)

Due to lack of control over contractor's
construction activities or poor interface
management, contractor(s) might make errors/
omissions (including false works) leading to C1 re-
work, extra costs and schedule delay

Completeness

Major

90 - 360

Major

10,000-100,000

Unlikely

0.1% - 1%

Medium

R60

C1

Design &
Manufacturing
Errors/ Omissions
(c1)

Due to lack of control over supplier's design
activities, poor interface management or lack of
technological readiness to produce, supplier(s)
might produce design with errors/ omissions so
that the final products do not meet spec/ quality

requirements and give rise to a need to re-design/
re-work, extra costs and schedule delays

Completeness

Major

90 - 360

Moderate

1,000 - 10,000

Unlikely

0.1% - 1%

Medium

R63

C1

Extra Cofferdam
Work

As design of coffer dam foundation is done before
the detail geotech study is done and a worst case
scenario approach is used, additional works may
be required in construction leading to extra time
and schedule delay

Technical

Major

90 - 360

Possible

1% - 50%

Medium

R64

C1

Interfaces (C1)

As multiple complex hard & soft C1linterfaces
require inputs from project components and
disciplines, efficiency of the interface management
might turn out to be less efficient than planned in
the baseline, leading to use of conservative
assumptions, late changes, re-work, extra costs,
schedule delays

Interface

Maijor

90 - 360

Maijor

10,000-100,000

Possible

1% - 50%

Medium

R65

C1

Availability of
Construction

Management

Personnel (C1)

Due to features of the labour market in NL and
lack of qualified C1 construction management
personnel, difficulties with attracting and retaining
of right engineering and management personnel
by SLI may occur leading to negative impact on
design and construction, lower productivity and
higher labour costs

Construction

Major

90 - 360

Moderate

1,000 - 10,000

Likely

50% - 90%

High

R74

C1

Design Change (C1)

As final design is nearly frozen, some design
elements could be transferred to/ from C1 in future
even after project sanctioning, leading to re-
design, re-definition of packages, late ordering of
materials & services/ cancellations, extra costs
and schedule delays

Organisational/
Enterprise

Moderate

30 -90

Moderate

1,000 - 10,000

Possible

1% - 50%

Medium
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LCP COST &
SCHEDULE RISK
TEMPLATE
e . o c t ) Schedule: Schedule: Probability: ~ Probability:
Risk Title Risk Description Category o:"::'::t';rs Correlations °R:n: € R:n:e’"d‘:y '°R:n:(' Y ";:ng:; Y
Due to features of the labour market in NL, issues
with availability of skilled workers and labour
. agreement with Unions the, available construction
R127( C1 C;ns;ruciflcftn Lgl:or manpower may have lower productivity than Construction Extreme > 360 Extreme >100,000 Likely [50% - 90% High
roductivity (C1) assumed in C1 base estimate/ schedule, leading
to higher construction costs, schedule delays as
well as quality of works, safety risks, etc.
As a result of labour shortage and deviation from
standard hiring procedures, instances of drug/
R138] C1 Dr:g & Alcc::c:hol alcohol abuse might take place at C1 construction HSS Possible | 1% - 50% High
use (C1) sites and camps leading to security and safety
risks including injuries and fatalities
As there is limited number of qualified C1 suppliers
in a situation of a heated market it could be difficult
Supplier Availability | to engage at least one of qualified suppliers on . . ) . o o .
R147] C1 (1) LCP terms without increase of contract price that Commercial Major 90 - 360 Major |10,000-100,000] Possible | 1% - 50% Medium
gives rise to inflated project costs and schedule
delays
As detail geotech study data are not available
. during C1 design phase and if contractual
R149| C1 Geotechg:. Claims obligations are not clearly stated, unforeseen soil Commercial Moderate| 1,000 - 10,000 jPossible| 1% -50% | Medium
(c1) conditions (real or imaginary) could be discovered
by contractors leading to claims and extra costs
As conservative design approach ("worst case"
scenarios) is used at C1 early design phases for
all three components due to lack of design input
Conservative Design | data and multiple inputs (interfaces), it could be . . : o o, | OPPORTUN
R153| C1 (1) possible to optimise the design in the course of Technical Moderate 30-90 Major |10,000-100,000] Likely [50% - 90% ITY
engineering development leading to cost
reductions, accelerated schedules and better
constructability
As A) T&G bid closing is delayed for 1.5 mos (9-
Dec-2011 => 27-Jan-2012); B) Bid closing is
followed by negotiations; C) negotiations are
followed by the T&G contract award (still the same
T&G Package Bid date as planned before the bid closing delay) D)
R174| C1 Closing & T8G award is followed by the civil works (bulk Commercal Moderate | 30-90 | Minor | 100-1,000 |Possible| 1%-50% | Medium
X g excavation & concrete) with a 1 month float, ’ ? ¢
Negotiations negotiations could not absorb the bid closing delay
or might take more time than planned in master
schedule, giving rise to delay of civil works and
“domino effect” of delays down the line in the LCP
master schedule
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R183

C1

LCP COST &
SCHEDULE RISK
TEMPLATE

Risk Title

Rollway Construction
vs. Impoundment

Risk Description

As a) for stability purposes it is necessary to
partially construct two rollways following the spring
flood of 2016 up to elevation 10m before full
impoundment to elevation 39.0m; b) The rollways
will start at elevation 5m and will go up to elevation
15.7m when fully complete; c) It is anticipated that
it will take approximately 45 days to partially
construct the rollways to elevation 10m, delays in
construction of the rollways could impact on the
impoundment schedule leading to overall C1
construction delay

Category

Construction

CIMFP Exhibit P-01004

Comments Schedule: Schedule:

Correlations

on Factor Rank Range, day

Moderate 30-90

Minor

100 - 1,000

Probability:

Rank

Possible

Probability:
Range

1% - 50%

Medium

R185

C1

Main Camp Capacity

As a) current baseline is to build a main C1 camp
for 1,500 people; b) comparison with other similar
projects (comparable volume of concrete works,
etc.) pointed to higher number of required workers
due to safety requirements, lower productivity,
rotation, etc., planned camp capacity could not
satisfy project requirements at peak of works
leading to schedule delay

Construction

Moderate 30-90

Moderate

1,000 - 10,000

Unlikely

0.1% - 1%

Low

R188

C1

Impoundment in
Winter: Head Pond
(12.5 - 25M)

Due to a need to carry out head pond
impoundment in winter, increasing of water level
from natural 12.5m to 25m could mobilise high
amount of ice and T&D, leading to flushing of high
volume of ice and T&D downstream
(environmental impact) and damage of spillway
equipment (extra cost and time to repair).

Technical

Moderate 30-90

Moderate

1,000 - 10,000

Unlikely

0.1% - 1%

Medium

R189

C1

Impoundment in
Winter (25 - 39m)

In case of powerhouse late completion and,
hence, due to the need to carry out impoundment
in winter to prevent possible revenue loss,
increasing of water level from 25m to 39m could
mobilise high amount of ice and T&D, leading to
flushing of high volume of ice and T&D
downstream (environmental impact) and damage
of spillway equipment (extra cost and time to
repair, delay of commissioning).

Technical

Moderate 30-90

Moderate

1,000 - 10,000

Unlikely

0.1% - 1%

Medium

R21

C1

Bird Nesting (C1)

As the C1 construction site is located in the forest
area used by birds for nesting, the nesting season
(May - August) may preclude summer clearing
activities as recommended by the EA panel
leading to project delay

Environmental

Moderate 30-90

Possible

1% - 50%

Medium
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LCP COST &
SCHEDULE RISK
TEMPLATE
. o c Schedule: Schedule: Probability: | Probability:
Risk Title Risk Description Risk  Category o:":::t':rs Correlations CR:n: € R:ngee’"d:y '°R:n:("y ";:n;:y
As T&G tender drawings are not supposed to be
R25 | C1 Post-Award Drawings| the C1 constlructlon drawings, late chgnges after T Commercial Moderate 30-90 |Moderate| 1,000 - 10,000 |Possible| 1% - 50% | Medium
(C1) the contract's award may occur leading to extra
costs and schedule delays to start civil works
Due to poor definition of required product quality,
failure by supplier to implement effective QA/QC
Re1 | 1 Supplier's QA/QC | system anq lack of control over sub-vendor quality | | . N 90 - 360 Minor 100-1,000 |Possible| 1% -50% | Medium
(C1) system, final C1 product(s) could not pass the
quality tests, leading to re-work, extra costs and
schedule delay
Due to involvement of multiple organizations at the
Site Safety C1 construction sites, safety codes and operators . . o, A0 .
R83 | C1 Coordination (C1) (including union) mistakes may occur leading to T HSS b ey v el LR Medium
injury and potential fatalities
Due to possible misunderstanding by general
Electrode vs. EA public and regulators of environmental impact of
R67| C3 | Release Special | USing electrodes instead of metallic return and | -p - o iy Extteme | >360 |Extreme| >100,000 |Possible|1%-50%| High
bk opposition to the electrode use, a special condition
Condition may be attached to EA release to use the metallic
return leading to cost implications
Due to possible misunderstanding by general
public and regulators of environmental impact of
Electrode Return vs. | using electrodes instead of metallic return and . . o o .
R70| C3 Delay opposition to the electrode use, the electrode use T Regulatory Major 90 - 360 |Moderate| 1,000 - 10,000 | Likely |50% - 90% High
may be challenged during permitting process
leading to schedule delay
CFLco - Nalcor Possibility of interface with CFLco (Hydro Quebec)
R71| C3 Interf not being managed well, could lead to non timely | T External Moderate 30-90 [Moderate| 1,000 - 10,000 JPossible| 1% - 50% | Medium
nterrace decision making
Due to features of the communication process and
decision making, timely scheduling of outages c o
R75| C3 Outage Planning during commissioning to switch power on may T oé‘ngt':ftgr:ng Minor 7--30 Minor 100 - 1,000 | Unlikely |0.1% -1%| Medium
become challenging leading to schedule delay and
late completion date as well as safety impact
Maritime Link Changes in reliability assumptions made for
R76| C3 A i maritime link could change scope and may cause | T Interface Major Major |10,000-100,000fPossible| 1% -50% | Medium
ssumptions schedule delay and increase cost
Due to need to coordinate commissioning at
R78| c3 System Int_egratl_on multiple sites bgtween CFLco, NL Hydro and SNC, + |Commissioning Minor 730 Minor 100 - 1,000 Likely [50%-90%| Medium
and Commissioning lack of experienced personnel may take place & Start-up
leading to schedule and cost impact
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LCP COST &
SCHEDULE RISK
TEMPLATE
5 . . o Comments . Schedule: Schedule: Probability: Probability:
Risk Title Risk Description Category N — Correlations P Range, day — Range
Due to possibility of transformer test failure at site,
. the failure could occur requiring transportation of Commissioning . ) . ) . o/ _ 19 .
R79 | C3 | Transformer Testing the transformer back to workshop and causing & Start-up Major 90 - 360 Minor 100 - 1,000 | Unlikely |0.1% -1%| Medium
schedule delay and increased cost
Site Safet Due to construction period of equipment in non-
R82 | C3 Coordinati yC1 energized environment, risk exist when HSS Minor 7--30 Unlikely | 0.1% - 1% | Medium
oordination (C1) commissioning equipment
Due to use of heavy equipment by C3 for civil
Safety vs. Heavy works incidents might occur leading to injuries/ . . o, 40 .
R98 | C3 Equipment (C3) fatalities, work stoppage for investigation and HSS Rley =8y SRR  Medium
reputational impact
As various hazards are expected during
Safety vs. construction (using scaffolds, elevated platforms,
R100( C3 Construction explosives, severe weather, etc.), incidents may HSS Minor 7--30 Unlikely [ 0.1% - 1% | Medium
Hazards (C3) occur leading to injuries/ fatalities, work stoppage
for investigations and reputational impact
Due to requirements of cohabitation of personal
Safety vs. Traffic |and heavy equipment, traffic incidents might occur . . o o .
R102| C3 Incidents (C3) leading to injuries/ fatalities, work stoppage for HSS by gl LA Medium
investigation and reputational impact
Due to high profile of the LCP and pressure to
complete the project on time, a requirement to
Safety vs. Schedule | accelerate/ 'crash’ the construction schedule may . . o, 10
R107| C3 Acceleration (C3) | be put forward in case of major delays that leads HSS Rley =8y Uity | @i = Low
to lower safety standards and injuries/ fatalities,
correspondingly
g . As tender drawings are not supposed to be the C3
R109| C3 Post Awarcd3DraWIngs construction drawings, late changes after the Commercial Moderate 30-90 |Moderate| 1,000 - 10,000 | Unlikely | 0.1% - 1% Low
(C3) contract's award may occur leading to extra costs
Due to possibility of wild fires ignited by natural
(lighting) or human-related events (equipment,
R111| C3 Wild Fires (C3) camp, smoking, etc.), forest fires might be started HSS Moderate 30-90 [Moderate| 1,000 - 10,000 | Unlikely [ 0.1% - 1%] Medium
leading to the C3 camp & site evacuation, injuries/
fatalities or loss of equipment
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LCP COST &
SCHEDULE RISK
TEMPLATE

Comments Schedule: Schedule: Probability: Probability:

Risk Title Risk Description Category N — Correlations - Range, day Rank Range

Due to C3 challenging engineering staffing or
timelines, lower level of details of design for

Lower Level of development of the base estimate, higher ) . o o .
R113| C3 Design (C3) uncertainties could lead to higher cost T Technical Moderate| 1,000 - 10,000 |Possible| 1% -50% | Medium
contingencies and drive extra uncertainties in
adjacent disciplines (civil, electrical, etc.)
Manufacturing D.uz totheatecimr?rket c;onditli.(f).nz in th; supplie(;‘s
R115| C3 Capacity & industries, shortage ot qualitied workiorce an T | commercial Moderate | 30-90 |Moderate| 1,000 - 10,000 |Possible | 1% - 50% | Medium

A longer supply timelines would take place leading to
Availability (C3) extra C3 costs and schedule delays

As several C3 construction activities are planned
. for winter, abnormal winter weather (low

Adverse Winter ’ .

R117| C3 Weather (C3 temperatures, snow storms, snow falls, etc.) may | T | Construction Minor 7--30 Rare <0.1% Low

eather (C3) occur during the construction leading to lower

productivity, construction delay and safety risks

As several dozens of C3 construction permits are
. . required to start and continue construction, late
R119] C3 Constructtl:%n Permits permits for some of them (or some missed ones) T Regulatory Moderate 30-90 [Moderate| 1,000 - 10,000 |Possible| 1% - 50% Medium
(C3) may delay several construction activities leading to
schedule impacts and increasing cost

Due to features of the labour market in NL (several
major projects, low supply, tendency for labour to
Construction Labour migrate to Western Canada, etc.) the lack of
Availability (C3) quantity of construction manpower may lead to C3
schedule delay and extra labour costs to attract as
well as quality of works, safety risks, etc.

R123| C3 T Commercial Extreme > 360 Extreme >100,000 Likely |50% - 90% High

As several mega projects are planned in North
America, it might become difficult to timely attract
Contractors' skilled/ qualified on-site contractors that leads to
Availability (C3) premium costs to attract, inflated C3 construction
costs, lower productivity, less attractive contract
terms for LCP, safety impact, etc.

R125( C3 T Commercial Major 90 - 360 Major 10,000-100,000] Likely |50% - 90% High

Due to features of the labour market in NL, issues
with availability of skilled workers and labour
. agreement with Unions, the available construction
R128| g | ConstructionLabor | *5  may have lower productivity than | T | Construction Major | 90-360 | Major |10,000-100,000| Likely |50%-90%|  High
Productivity (C3) assumed in C3 base estimate/ schedule, leading
to higher construction costs, schedule delays as
well as quality of works, etc.
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LCP COST &
SCHEDULE RISK
TEMPLATE
e . o c t ) Schedule: Schedule: Probability: ~ Probability:
Risk Title Risk Description Category o:"::;';rs Correlations CR:n: © R:n:e’"d:y '°R:n:(' g ";:n;; g
Major Equipment Asha (;elsult. o|: poo;§c?er?uling, logistics pltannir'mg,
. schedule risks and interface management, major . . ) . % FAO .
R130| C3 De||very. (C3) contract delivery milestones might not be met, Commercial Major 90 - 360 Possible| 1% - 50% Medium
Planning leading to overall C3 schedule delay
As "stress" testing of C3 equipment is part of
Commissioning commissioning, failure of some major equipment Commissioning . . . o, A0 .
R132| C3 Failures (C3) may occur during commissioning resulting in & Start-up Major 90 - 360 Major |10,000-100,000] Unlikely [ 0.1% - 1% | Medium
schedule delays, increased cost and HSE issues
Due to lack of control over contractor's
' construction activities or poor interface
R134| C3 Cocr)ltr_actf)r S Eg‘;rsl management, contractor(s) might make errors/ Completeness Major 90 - 360 Minor 100 - 1,000 JPossible| 1% -50% | Medium
missions (C3) omissions (including false works) leading to C3 re-
work, extra costs and schedule delay
Due to lack of control over supplier's design
Design & activities, poor interface management or lack of
Manufacturing technological readiness to produce, supplier(s)
R136] C3 E | Omissi might produce design with errors/ omissions so Completeness Major 90 - 360 Minor 100 - 1,000 | Unlikely [0.1% - 1% | Medium
rrorsi OmISsSIons  y. .+ the final products do not meet C3 spec/ quality
(C3) requirements and give rise to a need to re-design/
re-work, extra costs and schedule delays
As a result of labour shortage and deviation from
standard hiring procedures, instances of drug/
R139| C3 Dr:g & Alcc::c;hol alcohol abuse might take place at C3 construction HSS Unlikely | 0.1% - 1% | Medium
use (C3) sites and camps leading to security and safety
risks including injuries and fatalities
As detail geotech study data are not available
. during C3 design phase and if contractual
R150| C3 Geotech(\;I:. Claims obligations are not clearly stated, unforeseen soil Commercial Minor 7--30 Minor 100 - 1,000 | Unlikely [ 0.1% - 1% Low
(C3) conditions (real or imaginary) could be discovered
by contractors leading to claims and extra costs
As the fiber optic line development is not part of
the LCP project and is to be developed by Bell
. L Aliant, timely availability of fiber optic ) . _ _ . o A .
R152| C3 | Fiber Optic Line (C3) communication might become problematic leading Technical Minor 7--30 |Moderate| 1,000 - 10,000 | Possible| 1% - 50% High
to issues with coordination of sites, crews,
contractors, etc. and safety issues
Due to failure by supplier to implement effective
o QA/QC system and lack of control over sub-
R158| C3 s”pp"e(r;: QAJQC |/ dor quality system, final C3 product(s) could Commercial Major | 90-360 | Minor | 100-1,000 |Possible| 1% -50% | Medium
(C3) not pass the quality tests, leading to re-work, extra
costs and schedule delay

LCP RR C & S Template YR051412

Page 53

50 of 78



CIMFP Exhibit P-01004

LCP COST &
SCHEDULE RISK
TEMPLATE
e . o c t ) Schedule: Schedule: Probability: ~ Probability:
Risk Title Risk Description Category o:"::;';rs Correlations CR:n: € R:ngee’"d:y '°R:n:(' Y ";:n;; Y
As multiple complex hard & soft C3 interfaces
require inputs from project components and
disciplines, efficiency of the interface management
R162( C3 Interfaces (C3) might turn out to be less efficient than planned in Interface Moderate | 30-90 |Moderate| 1,000 - 10,000 | Likely |50% -90%| Medium
the baseline, leading to use of conservative
assumptions, late changes, re-work, extra costs,
schedule delays
Due to features of the labour market in NL and
Availability of lack of qualified C3 construction management
Construction personnel, difficulties with attracting and retaining
R164| C3 M of right engineering and management personnel Construction Major 90 - 360 Minor 100 - 1,000 Likely |50% - 90% High
anagement may occur leading to negative impact on design
Personnel (C3) and construction, lower productivity and higher
labour costs
As final scope is not frozen, some scope elements
could be transferred to/ from C3 in future even
after project sanctioning, leading to re-design, re- Organisational/ _ _ . Y ETD .
R168| C3 | Scope Change (C3) definition of corresponding packages, late ordering Enterprise Moderate 30-90 [Moderate| 1,000 - 10,000 |Possible| 1% - 50% | Medium
of materials & services/ cancellations, extra costs
and schedule delays
Due to involvement of multiple organizations at the
Site Safety C3 construction sites, safety codes and operators . . o, 40 .
R170| C3 Coordination (C3) (including union) mistakes may occur leading to HSS by gl AR  Medium
injury and potential fatalities
As there is limited number of qualified C4 HVdc
Insulator Supplier supptlierts. for ifnsur:atotrsdsuppll(y t(2t suplp(;iirs (c;.r]c]fl.y),lin
R68| C4 | Availability (hvdc) | 2 S"Ua10n Of & heaied marke! It could be dimicu Commercial Moderate | 30-90 |Moderate| 1,000 - 10,000 | Unlikely [0.1% - 1%|  Low
to engage at least one of them on LCP terms
(C4) without increase of contract price that gives rise to
inflated project costs and schedule delays
As several other transmission line projects are
HVdc & HVac planned in North America, it might become difficult
R85| C4 Contractor to attract skilled on-site contractors that leads to Commercial Major 90 - 360 Major 10,000-100,000] Likely |50% -90% High
Availability (C4) higher construction costs, lower productivity and
less attractive for LCP contracting terms
As limited amount of historic data is available for
Weather and transmission line design in NL, quality of the
R87 | C4 |Pollution Design Data design may suffer resulting in suboptimal Technical Moderate 30-90 [Moderate| 1,000 - 10,000 |Possible| 1% - 50% | Medium
(C4) solutions, extra costs, re-work, schedule delays
and reputational impact
Due to features of land registry in the province, it
will be difficult to identify all land owners along ! _ ' ) n Y D .
R89| C4 RoW (C4) route thay leads to surprises in land ownerships External Major 90 - 360 Minor 100 - 1,000 |Possible| 1% - 50% Medium
and claims from owners
As late design criteria change initiated by
. customer for transmission line is possible,
rRo2 | c4 | Lote Des'g: Change | jesign may ocour leading to re-definition of Technical Major | 90-360 | Major |10,000-100,000| Uniikely |0.1% - 1% | Medium
(C4) corresponding packages, schedule delay and extra
costs
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TEMPLATE
Risk Title Risk Description Risk  Category i;":::t':rs Correlations Sc;:::'e: :::::";:; Pr°;:::(my: P"::nl::ty:
As construction of transmission lines is planned in
several remote location (especially in Labrador)
and delivery to these sites are possible only in
Ro3 | ca Rel:no_te Site cert.aln season w.|ndows,. logistics dlﬁlgultles to T Commercial Moderate 30-90 |Moderate| 1,000 - 10,000 | Rare Low
Logistics (C4) deliver construction equipment, materials and
crews may occur leading to extra logistics costs,
schedule delay (including triggering delays till next
window) and safety impact
Helicopter Use in In some remote areas of Labrador use of
helicopter could be considered as opportunity to . _ _ . o, _ano. | OPPORTUN
R94 | C4 Labrador for HVac reduce labour numbers and accelerate the Construction Moderate 30-90 |Moderate| 1,000 - 10,000 | Likely |50% - 90% ITY
(C4) schedule
Due to delay in EA release, start of early C4
EA Release for HVdc | construction activities may be delayed leading to . : o o i
R95| C4 (C4) missed construction windows in some cases and T Regulatory Major 90 - 360 |Moderate| 1,000 - 10,000 | Likely |50% - 90% High
overall project delay
Due to use of heavy equipment by C4 for civil
Safety vs. Heavy works incidents might occur leading to injuries/ . o, 40 .
R99 | C4 Equipment (C4) fatalities, work stoppage for investigation and T HSS Wl | (2R = 115 Medium
reputational impact
As various hazards are expected during
Safety vs. construction (using scaffolds, elevated platforms,
R101| C4 Construction explosives, severe weather, etc.), incidents may | T HSS Unlikely |0.1% - 1% | Medium
Hazards (C4) occur leading to injuries/ fatalities, work stoppage
for investigations and reputational impact
Due to requirements of cohabitation of personal
Safety vs. Traffic |and heavy equipment, traffic incidents might occur ) .
4 T ) o/ _ 10
R103| C4 Incidents (C4) leading to injuries/ fatalities, work stoppage for HSS L] Medium
investigation and reputational impact
As requirements by Environment Canada (EC) on
terrestrial habitat replacement is unclear (evolving)
Terrestrial Habitat and are not factored in to the base estimate yet, ) ; ; o o ;
R105| C4 (HVac) (C4) the requirement to replace the terrestrial habitat T | Environmental Moderate 30-90 Minor 100 - 1,000 |Possible| 1% - 50% Medium
may be eventually put forward by EC leading to
extra costs and schedule delay
As the construction site is located in the forest
. . area used by birds for nesting, the nesting season
R106| C4 Bird Nesgzg (HVac) (May - August) may preclude summer clearing T | Environmental Moderate 30-90 Minor 100 - 1,000 |Possible| 1% -50% | Medium
(C4) activities as recommended by the EA panel
leading to project delay
Due to high profile of the LCP and pressure to
complete the project on time, a requirement to
Safety vs. Schedule | accelerate/ 'crash’ the construction schedule may . o/ A0 .
R108| C4 Acceleration (C4) be put forward in case of major delays that leads T HSS Wlelbeely | 061 = 155 Medium
to lower safety standards and injuries/ fatalities,
correspondingly
g . As tender drawings are not supposed to be the C4
R110| C4 Post Awaer4Drawmgs construction drawings, late changes after the T Commercial Minor 7--30 Minor 100 - 1,000 | Unlikely [ 0.1% - 1% Low
(C4) contract's award may occur leading to extra costs
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C4

LCP COST &
SCHEDULE RISK
TEMPLATE

Risk Title

Wild Fires (C4)

Risk Description

Due to possibility of wild fires ignited by natural
(lighting) or human-related events (equipment,
camp, smoking, etc.), forest fires might be started
leading to the C4 camp & site evacuation, injuries/
fatalities or loss of equipment

Risk

Category

HSS

CIMFP Exhibit P-01004

Comments . Schedule:
Correlations
on Factor Rank

Schedule:
Range, day

Probability:
Rank

Unlikely

Probability:
Range

0.1% - 1%

Medium

R118

C4

Adverse Weather (C4)

As several C4 construction activities are planned
for winter, abnormal winter weather (low
temperatures, snow storms, snow falls, etc.) may
occur during the construction leading to lower
productivity, construction delay and safety risks

Construction

Minor

7--30

Minor

100 - 1,000

Possible

1% - 50%

High

R120

C4

Construction Permits
(C4)

As several dozens of C4 construction permits are
required to start and continue construction, late
permits for some of them (or some missed ones)
may delay several construction activities leading to
schedule impacts and increasing cost

Regulatory

Maijor

90 - 360

Major

10,000-100,000

Possible

1% - 50%

Medium

R122

C4

Logistics (C4)

Due to less than optimal logistics plan, some
transportation aspects (weather/ season's delivery
window, size of equipment, road conditions,
availability of lifting equipment in ports, etc.) might
impede timely delivery of C4 equipment &
materials to the sites that leads to schedule delays
and extra costs

Commercial

Maijor

90 - 360

Moderate

1,000 - 10,000

Unlikely

0.1% - 1%

Medium

R124

c4

Construction Labour
Availability (C4)

Due to a) features of the labour market in NL
(several major projects, low supply, tendency for
labour to migrate to Western Canada, etc.); b)
planning of power line construction in various
(remote) areas of NL, the lack of quantity of
construction manpower may lead to C4 schedule
delay and extra labour costs to attract as well as
quality of works, safety risks, etc.

Commercial

Extreme

> 360

Extreme

>100,000

Likely

50% - 90%

High

R129

C4

Construction Labour
Productivity (C4)

Due to features of the labour market in NL, issues
with availability of skilled workers and labour
agreement with Unions, the available construction
manpower may have lower productivity than
assumed in C4 base estimate/ schedule, leading
to higher construction costs, schedule delays as
well as quality of works, safety risks, etc.

Construction

Major

90 - 360

Major

10,000-100,000

Likely

50% - 90%

High

R131

C4

Major Material
Delivery (C4):
Planning for HVac

As a result of poor scheduling, schedule risks and
interface management, major contract delivery
milestones for HVac might not be met leading to
overall C4 schedule delay

Commercial

Maijor

90 - 360

Possible

1% - 50%

Medium

R135

C4

Contractor's Errors/
Omissions (C4)

Due to lack of control over contractor's
construction activities or poor interface
management, contractor(s) might make errors/
omissions (including false works) leading to C4 re-
work, extra costs and schedule delay

Completeness

Major

90 - 360

Minor

100 - 1,000

Unlikely

0.1% - 1%

Medium
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LCP COST &
SCHEDULE RISK
TEMPLATE
Risk Title Risk Description Risk  Category i%":::t':rs Correlations S°;:::'e: :::::”;:; Pr°;:::(my: Pr‘.’:ﬂ‘zgty:
Due to lack of control over supplier's design
Design & activities, poor interface management or lack of
Manufacturing technological readiness to produce, supplier(s)
R137| C4 E | Omissi might produce design with errors/ omissions so T | Completeness Major 90 - 360 Minor 100 - 1,000 | Unlikely [0.1% - 1% | Medium
rrorsi OmISsIons  y..; the final products do not meet C4 spec/ quality
(C4) requirements and give rise to a need to re-design/
re-work, extra costs and schedule delays
As a result of labour shortage and deviation from
standard hiring procedures, instances of drug/
R140| C4 Dr:g & AIZ:hOI alcohol abuse might take place at C4 construction | T HSS Possible | 1% - 50% High
use (C4) sites and camps leading to security and safety
risks including injuries and fatalities
As detail geotech study data are not available
. during C4 design phase and if contractual
R151] C4 Geotech(\;l4s. Claims obligations are not clearly stated, unforeseen soil | T Commercial Moderate| 1,000 - 10,000 | Unlikely | 0.1% - 1% Low
(C4) conditions (real or imaginary) could be discovered
by contractors leading to claims and extra costs
As conservative design approach ("worst case"
scenarios) is used at C4 early design phases for
Optimisation of the all three components due to lack of design input
R155| C4 | Conservative Design ‘;‘;tsasﬁ‘)’l‘: tr;“:)'gt‘i’lfi's”ept‘;tz nggffffﬁe 'tcg‘:‘:'s‘lgi Technical Moderate| 1,000 - 10,000 | Likely [50% - 90% OPPICT)sTUN
(C4) engineering development leading to cost
reductions, accelerated schedules and better
constructability
Due to poor definition of required product quality,
failure by supplier to implement effective QA/QC
R159| C4 S”pp"‘zgz)QA/ ac Sy:;‘;’;‘;r?]”:r']aaf'éjf:g(‘ﬁ't (Z‘;ir()zm;”s;srsqt‘:z'ty T | Commercl Major | 90-360 | Minor | 100-1,000 |Possible| 1% -50% | Medium
quality tests, leading to re-work, extra costs and
schedule delay
As multiple complex hard & soft C4 interfaces
require inputs from project components and
disciplines and outputs to contractors, efficiency of
R163| C4 Interfaces (C4) the interface management might turn out to be T Interface Moderate 30-90 [Moderate| 1,000 - 10,000 | Likely [50% -90%] Medium
less efficient than planned in the baseline, leading
to use of conservative assumptions, late changes,
re-work, extra costs, schedule delays
Due to features of the labour market in NL and
Availability of SLI lack of qualified C4 construction management
Construction personnel, difficulties with attracting and retaining
R165| C4 M t of right engineering and management personnel | T | Construction Moderate 30-90 [Moderate| 1,000 - 10,000 JPossible| 1% -50% | Medium
anagemen may occur leading to negative impact on design
Personnel (C4) and construction, lower productivity and higher
labour costs
Due to involvement of multiple organizations at the
Site Safety C4 construction sites, safety codes and operators . o, 40 .
R171| C4 Coordination (C4) (including union) mistakes may occur leading to T HSS LR Medium
injury and potential fatalities

LCP RR C & S Template YR051412

Page 57

54 of 78



CIMFP Exhibit P-01004

LCP COST &
SCHEDULE RISK
TEMPLATE
. o c Schedule: Schedule: Probability: ~ Probability:
Risk Title Risk Description Risk  Category o:":::::rs Correlations °R:n: € R:n:e’"d:y '°R:n:("y ";:n;:y
As part of the Construction Power Supply package
L. . scope includes river crossing and clearing of the
Transmission Line | river bank area, these activities could disturb and
R180| C4 | River Crossing vs. contaminate the river giving rise to higher Total T | Environmental Unlikely | 0.1% - 1% Low
TSS (CD0512) Suspended Solids (TSS) levels (Standard: TSS
<30 p.p.m.) and leading to extra costs and delays
to comply with regulations
Major Material As a result of poor scheduling, schedule risks and
. interface management, major contract delivery . . . . 5 .
. T _ _
R186| C4 DeI!very (C4): milestones for HVdc might not be met leading to Commercial Major 90 - 360 Possible| 1% - 50% | Medium
Planning for HVdc overall C4 schedule delay
Due to high interest of the government, general
public and NGO's in the LCP, special conditions
EA Release Special may be attached to the project permits (EA vs. : : . o o .
R3 | LCP Conditions Environmental Protection Plan) resulting in scope T Regulatory Major 90 - 360 Major |10,000-100,000] Possible | 1% - 50% Medium
change, schedule delays and extra costs to
comply
Due to heated market conditions or financing
Contracting Strategy | constraints, LCP may need to change contracting . . ) . o o .
R52 | LCP Adjustments strategy, causing delays in schedule and increase T Commercial Major 90 - 360 Major |10,000-100,000} Possible | 1% - 50% Medium
in cost
As an intent to maintain project schedule when
working under time crunch or due to incomplete
contracting strategy, fast tracking approach
towards RFP/ contracts development and
. deviation from established procurement/ . . . . O A .
R54 | LCP |RFP/ Contract Quality contracting procedures might be adopted that lead T | Commercial Major 90 - 360 Major [10,000-100,000]Possible | 1% - 50% | Medium
to sub-standard, incomplete or inadequate
package scopes and unclearly defined contractual
obligations in terms of scope, cost, schedule,
quality, safety
Due to maturity of owner and wealth of experience, OPPORTUN
R69 | LCP | Knowledge Transfer | opportunity exist for interfacing between Nalcor Interface Moderate 30-90 [Moderate| 1,000 - 10,000 | Likely |50% - 90% Ty
and SLI on existing system and hvdc system
Due to complexity, overall integration of all LCP
. . components and activities plus external Island Link o
R72 | LCP Fllntal Pr(t).ject prior to project commissioning, may represent T Orgi?:rs:'i:zal/ Moderate 30-90 [Moderate| 1,000 - 10,000 JPossible| 1% -50% | Medium
ntegration significant challenge leading to overall delay of
commissioning
Because the base estimate for DG3 is preliminary
. and done in money of the base period, the real
R77 | LCP c'gss tole ESt:mt?te & | oricing in the time of purchasing may be different | T | Commercia Major [10,000-100,000 é‘gt‘:; >90% High
ost Escalation due to market conditions then, leading to extra
costs
Due to volatility of equipment pricing, early OPPORTUN
R80 | LCP| Early Procurement procurement of equipment could result in lower Commercial Major 90 - 360 [Moderate| 1,000 - 10,000 | Likely [50% - 90% Ty
cost and allow some float in the schedule
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R81

LCP

LCP COST &
SCHEDULE RISK
TEMPLATE

Risk Title

Project Controls:
Packages

Risk Description

Due to possible a) problems with delivery of

packages (quality, labour availability, etc.), b)

project/ document controls under-staffing, c)
difficulties to measure progress and quantities of

construction packages, d) late engineering
changes, some packages could be delivered with
delays and increased quantities, leading to overall
schedule delays and extra costs

Risk

Category

Commercial

CIMFP Exhibit P-01004

Comments . Schedule:
Correlations
on Factor Rank

Moderate

Schedule:
Range, day

30 -90

Minor

Probability:

Rank

Possible

Probability:
Range

1% - 50%

Medium

R84

LCP

Operation Staff

Due to current limited number of operators within
Nalcor, understaffing during commissioning and
operations may occur, leading to commissioning
delay, start of operations and lower accet
productivity

Operations

Moderate

1,000 - 10,000

Possible

1% - 50%

Medium

R86

LCP

Sourcing Globally

Due to slow economy in some parts of the world,

opportunity could be exploited to source services

from markets all over the world giving rise to cost
savings

Commercial

Major

10,000-100,000

Possible

1% - 50%

OPPORTUN
ITY

R141

LCP

Innu Involvement/
IBA

Due to intimate involvement of Innu people in
delivery of the project (IBA), there might be
instances of negative influence on LCP
contracting, permitting, labour relations, that leads
to narrower choices of contractors, suppliers and
labour, issues with environmental monitoring and
permitting (destruction of land and hunting areas
during construction, etc.) leading to extra costs,
schedule delays, safety issues, etc.

External

Moderate

30 -90

Moderate

1,000 - 10,000

Possible

1% - 50%

Medium

R144

LCP

Spare Parts v. RAM

As RAM analysis for whole system has yet to be
carried out according to declared level of
availability, spare part requirements could be too
conservative and become an additional OpEx cost
that leads to poorer project economics and lower
attractiveness for stakeholders

Operations

Moderate

30 -90

Moderate

1,000 - 10,000

Possible

1% - 50%

Medium

R156

LCP

SLI - Nalcor Contract,
Coordination and
Alignment

As a) coordination between SLI and Nalcor reflects
current contract between the organisations; b)
different organisational approaches/ cultures exist
as related to the contract interpretation and
decision making; c) lack of staffing in both
organisations takes place, the lack of alignment
and decision-making efficiency could occur,
leading to non timely decision making, lower
quality of decisions, re-work, schedule delay and
extra costs

Organisational/
Enterprise

Major

90 - 360

Major

10,000-100,000

Likely

50% - 90%

High

R157

LCP

Facilities Sharing

As each component develops all required facilities
independently (including accommodation), there
could be an opportunity to share facilities and
optimise their use among components, leading to
overall CapEx reduction

Organisational/
Enterprise

Moderate

30-90

Moderate

1,000 - 10,000

Likely

50% - 90%

OPPORTUN
ITY
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R172

LCP

LCP COST &
SCHEDULE RISK
TEMPLATE

Risk Title

Construction Labour
Availability -LCP

Risk Description

Due to features of the labour market in NL (several
major projects, low supply, tendency for labour to
migrate to Western Canada, etc.) the lack of
quantity of construction manpower may occur
leading to LCP schedule delay and extra labour
costs to attract as well as giving rise to reduction
of quality of works, safety risks impact, etc.

Category

Commercial

CIMFP Exhibit P-01004

Comments . Schedule:
Correlations
on Factor Rank

Extreme

Schedule:
Range, day

> 360

Extreme

>100,000

Probability:

Rank

Likely

Probability:
Range

50% - 90%

High

R173

LCP

Construction Labor
Productivity - LCP

Due to a) features of the labour market in NL, b)
issues with availability of skilled workers, c) labour
agreement with Unions; d) inadequate
organisation of construction works, the available
construction manpower may have lower
productivity than assumed in LCP base estimate/
schedule, leading to higher construction costs,
schedule delays as well as quality of works, safety
risks, etc.

Commercial

Extreme

> 360

Extreme

>100,000

Likely

50% - 90%

High

R175

LCP

Sensitive Areas -LCP

Due to exposure of C1, C3, C4 to sensitive areas
(archeological sites, fish habitat, terrestrial habitat,
bird nesting), delays may occur with permit's
obtaining and start of construction works which
leads to work stoppage and overall project delay

Regulatory

Major

90 - 360

Major

10,000-100,000

Possible

1% - 50%

Medium

R176

LCP

Construction Permits
-LCP

As several dozens of C1, C3, C4 construction
permits are required to start and continue
construction, late permits for some of them (or
some missed ones) may delay several
construction activities leading to schedule impacts
and increasing cost

Regulatory

Extreme

> 360

Moderate

1,000 - 10,000

Possible

1% - 50%

High

R177

LCP

Contractor's
Availability - LCP

As several mega projects are planned in North
America related to hydro power generation and
transmission, it might become difficult to timely
attract skilled/ qualified on-site contractors that
leads to premium costs to attract, inflated
construction costs, lower productivity, less
attractive contract terms for LCP, safety risks, etc.

Commercial

Extreme

> 360

Extreme

>100,000

Almost
Certain

>90%

High

R178

LCP

Interfaces - LCP

As multiple complex hard & soft interfaces require
inputs from project components and disciplines as
well as external organisations (CFLco, SOBI,
etc.), efficiency of the interface management might
turn out to be less efficient than planned in the
baseline, leading to use of conservative
assumptions, late changes, re-work, extra costs,
schedule delays, failures during commissioning,
etc.

Interface

Extreme

> 360

Extreme

>100,000

Almost
Certain

>90%

High

R179

LCP

Supplier's Availability
-LCP

As there is limited number of qualified suppliers in
a situation of a heated market it could be difficult
to engage qualified suppliers on LCP terms without
increase of contract price that gives rise to inflated
project costs and schedule delays

Commercial

Major

90 - 360

Maijor

10,000-100,000

Possible

1% - 50%

Medium
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R182

LCP

LCP COST &
SCHEDULE RISK
TEMPLATE

Risk Title

Opposition by 'non-
IBA' First Nations
Groups

Risk Description

As a) IBA agreement covers mostly economic
aspects of Innu people benefits; b) some Innu
people oppose to LCP due to environmental and
cultural concerns; c) some other First Nation's
people (e.g., Métis) seem to wish benefiting from
LCP same way as Innu people, representatives of
First Nations could block the construction sites to
apply pressure on LCP and to promote their
agendas leading to schedule delay, extra costs
and reputational damage

Risk

Category

External

CIMFP Exhibit P-01004

Comments . Schedule:
Correlations
on Factor Rank

Moderate

Schedule:
Range, day

30-90

Moderate

1,000 - 10,000

Probability:

Rank

Possible

Probability:
Range

1% - 50%

Medium

R184

LCP

Unionised vs. Non-
unionised Package
Contracts

As a) non-unionised contracts are planned for
several packages; b) significant enough difference
in rates for unionised vs. non-unionised labour is
expected; c) communication among unionised vs.
non-unionised workers at various LCP sires is
expected; €) no camp or basic camp is to be
provided to non-unionised workers, strike/ unrest
among non-unionised workers may occur, leading
to disruption of clearing works, moving of workers
to unionised contracts, schedule delays, safety
and security impact, reputation damage

Commercial

Major

90 - 360

Moderate

1,000 - 10,000

Possible

1% - 50%

Medium

R187

LCP

IT/ 1S

Due to possible a) challenges to implement
integrated IT/ IS in several project locations; b)
requirements to effectively support construction

management, project/ document control (including
progress management); c) requirements to

integrate vendors; d) differences in Nalcor and SLI

corporate IT/IS; e) budget restrictions; adopted 1T/

IS could be breached or have low efficiency,

leading to loss of critical data, lower efficiency of
project & document controls and construction
management, lower level of vendor integration,
schedule delay and project extra costs.

Organisational/
Enterprise

Moderate

30 -90

Moderate

1,000 - 10,000

Possible

1% - 50%

Medium
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LCP COST & SCHEDULE RISKS RETRIEVED FROM STATURE

Risk Title

Accommodation

Risk Description

As starter camp for construction is designed for
about 150 workers and accommodation for about
500 workers in Sep. 2012 will be needed,

CIMFP Exhibit P-01004

Comment

Risk ID'ed at Risk Workshop of 20-Sep-2011. The Sep

Category

Schedule: Rank

Schedule:
Range, day

Cost: Rank

Cost: Range

Probability:

Rank

Probability:
Range

Risk Level

. L . . 2012 dat | t to Feb 2012 tructi tart date. . . . .
R5 C1 X available accommodation in neighboring Goose ate was re'evant fo e construction start date Construction | Scott O'Brien (NE) | Moderate 30-90 Moderate | 1,000 - 10,000 Likel 50% - 90% Medium
[¢] 9 y
Capacny B iaht not tth dati the new date could be March 2012 due to construction start
ay might not meet the accommodation in summer 2012
requirements leading to initial lack of workers at
the beginning of construction
As a result of excavation works and use of
. explosives, level of water contamination in stilling
Excavation vs. Water ) ’ ) X i ' i -Sep- i . .
R9 C1 . . basin may exceed acceptable level (oil, sediment, Risk IDed.at R'.Sk Workshop of 20.Slep 2011 Could happen Construction Michael Maeyens Moderate 30-90 Moderate | 1,000 - 10,000 Unlikely 0.1% - 1% Medium
Contamination explogive's residues, etc.) leading to extra costs most likely in case of heavy raining or snow melting (SLI)
and delays to comply with regulations.
Risk ID'ed at Risk Workshop of 20-Sep-2011 R-175 covers
As the C1 construction area is known for thils athCPhIevIeI. Thils l;isg shSouId ble taken. \f/Vaitinfg for
: P : ts of archeological study. Several areas of significance
. . heological significance, delays may occur with | Y
Archeological Sites | 27" o ' ) i is risk i . : .
R10| C1 9 permit's obtaining and start of excavation works have been discovered and taken care of. This r's.k is mostly Regulatory | Scott O'Brien (NE) Major 90 - 360 Moderate | 1,000 - 10,000 Likely 50% - 90% High
(C1) X . about currently unknown areas that could be discovered
which leads to work stoppage and overall project right before or upon start of construction. In case of
delay occurence very high level of schedule impact, moreover
probability is Likely, level of manageability is low
Optimisation of As conservative approach is used for design of the
Geotech vs. i i :
R11| C1 main upstream cofferdam, the base estimate may Risk ID'ed at Risk Workshop of 20-Sep-2011 Technical | Scott O'Brien (NE) Moderate | 1,000 - 10,000 Likely 50% - 90% | OFPORTUN
Upstream Cofferdam turn out to be inflated leading to capital cost ITY
Design savings
Risk ID'ed at Risk Workshop of 20-Sep-2011 A separate
analysis of options on type of dam vs. material vs. schedule
impact vs. risks is required. Longer timelines to construct
) ) ) ) the dam lead to higher probability of being late with
As F:ost effective option for the river s@e cofferdam completion of the dam (20m by mid-January 2013) and
Riverside Cofferdam is selected (concrete dam), the option under flooding as a dam could not be ready (high enough) when
R12| C1 . consideration may require more time to construct required. Should be considered along with risks 28 Technical Scott O'Brien (NE)|  Extreme > 360 Extreme >100,000 Unlikely 0.1% - 1% Medium
Options vs. Schedule leading to delay of the cofferdam completion that | (catastrophic flooding) and 38 (delay during riverside dam
causes overtopping and site flooding construction). This risk becomes more severe due to
change of the construction start to August 1st, 2012.
Constructability review measures are aimed to accelerate
construction. partial cofferdam flooding option is
investigated
Due to use of heavy equipment for civil works and ) i ) o
Safety vs. Heavy road construction (and in constraint space in some N R:Zkle edrtatth'hSK ,:\g)éksrop ;fggf;p;m_1 ,Tlh's_”ikf
R13| C1 . ) areas), incidents might occur leading to injuries/ [*ro-.C 2€ Part ot e plan. = -9 simifar risks 1of HSS Scott O'Brien (NE) Minor 7--30 Unlikely 0.1% - 1% Medium
Equipment (C1) fatalit K st for i tiaati d C3 & C-4. This risk is managed by HSSE team. Impact on
atalities, work s Otpi)'agel _or |nv?s lgation an schedule is important for schedule risk analysis
reputational impac
As various hazards are expected during
Safety vs. construction (using scaffolds, elevated platforms, | Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk
. explosives, working close to moving water, severe |should be part of the HSE plan. Similar risks R-100 & R-101 o . . 5 . )
R14 | C1 Construction Weather. etc.), incidents may ocour leading to for C3 & C4. This risk is managed by HSSE team. Impact HSS Scott O'Brien (NE) Minor 7--30 Unlikely 0.1% - 1% Medium

Hazards (C1)

injuries/ fatalities, work stoppage for investigations
and reputational impact

on schedule is important for schedule risk analysis
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LCP COST & SCHEDULE RISKS RETRIEVED FROM STATURE

Risk Title

Safety vs. Traffic

Risk Description

Due to requirements of cohabitation of personal
and heavy equipment, traffic incidents might occur

CIMFP Exhibit P-01004

Comment

Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk
should be part of the HSE plan. This risk is managed by

Category

Schedule: Rank

Schedule:
Range, day

Cost: Rank

Cost: Range

Probability:

Rank

Probability:
Range

Risk Level

R A . H o/ _ 109 H
R15 e Incidents (C1) leading to injuries/ fatalities, work stoppage for | HSSE team. Impact on schedule is important for schedule HSS Scott O'Brien (NE) Minor 7--30 Unlikely 0.1% - 1% Medium
investigation and reputational impact risk analysis
As most of river and reservoir banks consist of
River/ Reservoir clay soil, instability of them might occur during the
R16| C1 Bank's Instabilit reservoir flooding that gives rise to extra Risk ID'ed at Risk Workshop of 20-Sep-2011 Technical Ken Sparks (NE) Extreme >100,000 Rare <0.1% Low
ank's Instability stabilisation costs to avoid/ address the instability
(including stabilisation of some adjacent roads)
As the reservoir clearing is not possible during ice | Risk ID'ed at Risk Workshop of 20-Sep-2011 9 mos a year
forming (early winter) and ice breaking (late spring)| is budgeted for clearing. This risk is related to weather (R-1 Wallace Pierce
R18 | C1 Clearing Windows any delay in preceding activities may lead to related to weather in road and power construction). Another, Construction (sL) Y1 Moderate 30-90 Possible 1% - 50% Medium
missing of the clearing windows resulting in overall| risk impacting the clearing windows are related to bird's
project delay nesting (R-21).
As requirements by DFO on fish habitat
replacement are very likely and are not fully Risk ID'ed at Risk Workshop of 20-Sep-2011 R-175 covers
R19| C1 Fish Habitat (C1) factored in to the base estimate, the requirement this at LCP level. Similar risk R-104 for C4, no such risk for Environmental | Steve Pelerin(NE) | Moderate 30-90 Minor 100 - 1,000 Possible 1% - 50% Medium
IS abna 8 o q C3. Fish habitat permit remains one of the main hurdles ? ° °
to replace theI ha?tattmaytbe S|grt1|f|cant by DFO LCP should overcome after the EA release.
eading to extra costs
As requirements by Environment Canada (EC) on
Terrestrial Habitat |te"mestrial habitat replacement is unclear (evolving)| Risk ID'ed at Risk Workshop of 20-Sep-2011 R-175 covers
and are not factored in to the base estimate yet, | this at LCP level. Similar risk R-105 for C4, no such risk for . . ! 10,000- - o o .
R20| C1 (C1) (Loss of the requirement to replace the terrestrial habitat C3. This could be quite costy to comply in case the risk Environmental | Steve Pellerin(NE) | Moderate 30-90 Major 100,000 Possible 1% - 50% Medium
Wetlands) may be eventually put forward by EC leading to occurs
extra costs
Due to high profile of the LCP and pressure to
complete the project on time, a requirement to
Safety vs. Schedule | accelerate/ 'crash’ the construction schedule may Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk . ; .
. . HSS Scott O'Bri NE -- % - 509
R22| C1 Acceleration (C1) be put forward in case of major delays that leads should be part of the HSE plan, managed by HSE team co rien (NE) b ey e ezt U7 2 80% High
to lower safety standards and injuries/ fatalities,
correspondingly
As local people and truck owners/ drivers from
neighbouring provinces have employment
tations associated with LCP, the
Employment expec , K D' , e - , |
R23 | C1 ploy construction site might get blocked at the Risk ID'ed at Risk Workshop of 20-Sep-2011 This risk External Gervais Savard Insignigicant Possible 1% - 50% Medium

Expectations

beginning of construction which leads to
construction delays, security issues and
reputational impact

should be part of the HSE plan in terms of security

(SLly
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LCP COST & SCHEDULE RISKS RETRIEVED FROM STATURE

Risk Title

Risk Description

As construction of powerhouse is to be carried out

CIMFP Exhibit P-01004

Comment

Category

Schedule: Rank

Schedule:
Range, day

Cost: Rank

Cost: Range

Probability:

Rank

Probability:
Range

Risk Level

Contractor’s by several contractors, lack of coordination and | Risk ID'ed at Risk Workshop of 20-Sep-2011 This is highly Gervais Savard
R24 | C1 Coordination/ clear contractual responsibilities especially in case manageable risk if proper coordination/ scheduling/ Commercial (sL) Moderate 30-90 Moderate | 1,000 - 10,000] Possible 1% - 50% Medium
Powerhouse of unforeseen conditions may become a source of interface management procedures are implemented
extra claims leading to capital overspending
As A) construction of the spillway is to be fulfilled
during an "ice-free" window, B) there is no float in [ Risk ID'ed at Risk Workshop of 21-Sep-2011 Should be
Spillway schedule with predecessor activities (EA release, | considered along with R-31, R-63, R-92, R-95. Even if the 10,000-
) i ] ) S e ’ Construction | Scott O'Brien (NE Major 90 - 360 Major . Possible 1% - 50% Medium
R26 | C1 Construction Window/| camp, road, etc.), any delay in previous activities | schedule is OK, there is still technical risk to be unable to (NE) J J 100,000 ° °
may trigger missing of the window which results in finish this work on time (inside of the window)
schedule delay
Risk ID'ed at Risk Workshop of 21-Sep-2011 THIS MAY BE
CONSIDERED CORPORATE RISK. According to the
. . o . schedule (May 2012) constrruction in spring - level of
As certain flooding rellabl.llty deS|g‘n factors are severity should be reduced (9-May-2012) . This risk should
. . used for cofferdam design (one in 20 years be considered along with risks 12, 38. This risk shows
Riverside Cofferdam | events), a flooding might happen that exceed the | possibility of overflooding when construction (20m height) is
R28 | C1 Catastrophic reliability design factors used leading to finished on time (mid-January 2013). Probability is less than Technical Scott O'Brien (NE) Extreme > 360 Extreme >100,000 Rare <0.1% Low
Flooding catastrophic failure of the cofferdam, injuries/ 5% (1in 20 years) that level of water approaches 20m. So
fatalities, loss of equipment and reputational in case the cofferdam reaches 20m probability of
damage overtopping is unlikely or slightly possible (1 - 5%). Investors|
may be. interested to evaluate the 1:50. If occurs schedule
delay 1 - 2 years and total re-definition (If not cancelation) of
the project.
Due to possibility of wild fires ignited by natural ) i )
(lighting) or human-related events (equipment, Rr'fk ll(? sd at Risk \:jv‘;rk‘:'hg’g tOf 21'39‘:'2011 Sadfe;y aSpscz
R29 | C1 Wild Fires (C1) camp, smoking, etc.), forest fires might be started | 0" 2 managed by eam (not assessed here), bu HSS Scott O'Brien (NE)| Moderate 30-90 Moderate [1,000-10,000] Unlikely | 0.1%-1% | Medium
A R . R impact on cost and schedule represent the project risk;
leading to :h:e ICt1 camlp & S|tfe evz.acuatltin, injuries/ similar risks R-111 & R-112 for C3 & C4
atalities or loss of equipmen
As a switch from temporary 25 kV transmission
line to permanent 315 kV line is planned before Risk ID'ed at Risk Workshoo of 21-Sep.2011 Fred Wilcox |
LOSS Of Power . . IS! ed a IS 0Orkshop o -o€ep-. re licox Is . . . .
R30 | C1 reservor flooding, temporary lOS.S of power supply developing business case on this and ways to address the Construction | \/allace Piercey Minor 7--30 Minor 100 - 1,000 Unlikely 0.1% - 1% Low
Supply to the site/ camp may occur during the switch that risk (SLI)
is not covered by emergency generators leading to
interruption of construction and camp operations
Some reasons for design changes during the T&G
T&G Late Design equipment manufacturing may be put forward by Risk ID'ed at Risk Workshop of 21-Sep-2011 This is
R31| C1 ch the customers leading to extra costs and schedule | CH0030 package risk, kept in the LCP risk register having Commercial | Luc Turcotte (SLI) | Moderate 30-90 Moderate | 1,000 - 10,000] Possible 1% - 50% Medium
anges delays to accommodate the changes in design and medium impact after addressing
civil works
Due to lower level of C1 engineering staffing or
Lower Level of challenging timelines, lower level of details of  [Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R
Design and design for development of the base estimate 113 & R-114 for C3 & C4. This is not a risk strictly speaking
) o . : o ) . . " Technical Greg Snyder (SLI Moderate | 1,000 - 10,000] Possible 1% - 509 Medium
R32 | C1 Supporting higher uncertainties could lead to higher cost This is uncertainty and should be reflected in the "Ranges’ g Snyder (SL) % %

Information (C1)

contingencies and drive extra uncertainties in
adjacent disciplines (civil, electrical, etc.)

model, not through risk register.
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R33

C1

LCP COST & SCHEDULE RISKS RETRIEVED FROM STATURE

Risk Title

Manufacturing
Labour Availability
(C1)

Risk Description

industries, shortage of qualified workforce and

extra C1 costs and schedule delays

Due to heated market conditions in the supplier's

. . . sum contracts cost impact would be very low, but schedule
longer supply timelines would take place leading to

CIMFP Exhibit P-01004

Comment

Risk ID'ed at Risk Workshop of 21-Sep-2011 This is major
supply package risk (any supply package) that covers labou
availability in manufacturing. Presumably, in case of lump

delay could be substantial. This is a summary risk for
relevant packages of C1; similar risks R-115 & R-116 for C3
& C4

Risk Category

Schedule: Rank

Schedule:

Probability:

Probability:

R36

C1

(C1)

Construction Permits

required to start and continue construction, late
permits for some of them (or some missed ones)

schedule impacts and increasing cost

As several dozens of C1 construction permits are

may delay several construction activities leading to

Risk ID'ed at Risk Workshop of 21-Sep-2011 R-176 covers
this at LCP level. this risk is different from EA permitting
(risk 7). If several permits are late or missed, cumulative
impact may be major to extreme for cost and schedule.

When mapping this risk may be attached to several major
construction activities with possible impact and moderate

probability. Marion Organ (NE) is to support managing this

risk

R37

C1

Logistics (C1)

Due to less than optimal logistics plan, some
window, size of equipment, road conditions,
availability of lifting equipment in ports, etc.) might
impede timely delivery of C1 equipment &

and extra costs

transportation aspects (weather/ season's delivery

materials to the sites that leads to schedule delays

Risk ID'ed at Risk Workshop of 21-Sep-2011 For C1 it is

mostly about T&G delivery. this supply package risks is
general for all components. However, impact on schedule

for different components is different. Evaluation of the
impacts would be required during the mapping of this risk to
schedule activities. Different causes may be considered in
detail during PEP-PER study. Presumably, in case of lump
sum contracts cost impact would be very low due to LD, but

R38

C1

Riverside Cofferdam

Height vs. Late Start

& Construction
Delays

Due to delays with predecessor's activities and
various difficulties and delays with construction of
the cofferdam (selected concrete option), there
might be not enough time to construct high enough
cofferdam on time (mid-January 2013) leading to
a) overtopping the cofferdam, b) flooding the
excavation area, c) loss of cofferdam and giving
rise to safety and environmental impacts

schedule delav could be substantial

Risk ID'ed at Risk Workshop of 21-Sep-2011 This risk is
about delays in predecessor's activities (EA release, road
and power construction, etc.) and any delays during
construction (this might include stoppage of works due to
safety incidents, severe weather, strikes, etc.). Should be
considered along with risk 12 (construction option vs.
schedule). Good news is that 75% of the river is regulated
by the Upper Churchill. This allows regulation of the water
level. However, if the risk occur, this may lead to one or two
year delay, fatalities, extra costs and huge reputational
impact.

R40

C1

River Closure Failure

a) As river closure and construction of the
upstream cofferdam is planned for summer (when
normally level of water is lowest); b) the main dam
fill-in material compaction (clay in water) is
possible only before freezing temperatures,
unusually high level of water could occur that
prevents river closure by the upstream cofferdam
on time and leads to a) missed window (before
October) to finish the cofferdam at level 20m; b)
lower height of the cofferdam by spring flooding,
its overflooding and loss

1. Design factors for the river closure are based on water
level that is twice of normal in summer. Hence, probability of]
this risk is low/ unlikely.2. If occurs (missed window), this
risk might mean loss of the cofferdam and up to one year
delay with completion of the main dam. Probability of loss of|
cofferdam depends on two factors; height of the cofferdam
by spring and level of water flooding. Level 16m-17m means
about 5% probability of overflooding and loss.Overall risk of
two events simultaniously (proportional to products of two
probabilities) is low

R41

C1

Spillway Operation
Failure in
Construction

Due to spillway gates obstruction by debris and
failure of gates to operatate, the spillway operation
might be limited, leading to overtopping, site
flooding and loss of the cofferdam as well as to
environmental and safety consequences

Risk ID'ed at Risk Workshop of 21-Sep-2011 Supposedly,
this risk may happen in Operations, however, it is kept here
as CapEx risk during construction and start-up.

R43

C1

Construction Labour
Availability (C1)

Due to features of the labour market in NL (several
major projects, low supply, tendency for labour to
migrate to Western Canada, etc.) the lack of
quantity of construction manpower may lead to C1
schedule delay and extra labour costs to attract as
well as quality of works, safety risks, etc.

different for different works. Especially is impacted concrete

productivity risks and R-43, R-123, R-124 may be a subject|

Risk ID'ed at Risk Workshop of 21-Sep-2011 R-172 covers
this at LCP level. this risk doesn't take into account labour
productivity (see R-127, R-128, R-129). The impact is

works of C1. Similar risks R-123, R-124 for C3 & C4. Both

of PEP-PER review

Range, day Cost: Rank Cost: Range Rank Range Risk Level
Commercial | PatHussey (NE) Major 90 - 360 Minor 100 - 1,000 Possible 1% - 50% Medium
Regulatory | Scott O'Brien (NE) | Extreme > 360 Moderate | 1,000 - 10,000} Possible 1% - 50% High

Commercial | Scott O'Brien (NE) Maijor 90 - 360 Moderate | 1,000 - 10,000 Possible 1% - 50% Medium
Construction | Scott O'Brien (NE) | Extreme > 360 Extreme >100,000 Unlikely 0.1% - 1% Medium
. . . 10,000-
Construction | Scott O'Brien (NE) |  Extreme > 360 Major Rare <0.1% Low
100,000
Construction | Scott O'Brien (NE) |  Extreme > 360 Extreme >100,000 Rare <0.1% Low
Construction | Scott O'Brien (NE) | Extreme > 360 Extreme >100,000 Likely 50% - 90% High
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LCP COST & SCHEDULE RISKS RETRIEVED FROM STATURE

CIMFP Exhibit P-01004

Risk Title Risk Description Comment Category Schedule: Rank : chedule: Cost: Rank Cost: Range AR L Risk Level
ange, day Rank Range
As several mega projects are planned in North | Risk IDred at Risk Workshop of 21-Sep-2011 R-177 covers
America, it might become difficult to timely attract | this at the LCP level. this is general construction package
Contractors' skilled/ qualified on-site contractors that leads to | risk for all components. Impacts are different for different 10,000-
. . . ) . Commercial | Scott O'Brien (NE Major - Maijor . Likel % - 909 High
R44 e Availability (C1) premium costs to attract, inflated C1 construction | components. They should be evaluated when mapping (NE) &l 90 - 360 3|0 100,000 ely 50% - 90% g
costs, lower productivity, less attractive contract |risks. This may become an opportunity if properly managed.
terms for LCP, safety risks, etc. Similar risks R-125 & R-126 for C3 & C4
As sometimes flooding of a reservoir triggers Risk ID'ed at Risk Workshop of 21-Sep-2011 Seismic
. seismic activity, the induced seismic activity during | activity in the dam area is a bit higher than initially expected
Reservoir Induced ) ’ Y 9 y expected, i
R45] C1 .. .. flooding may cause damage to dam structures, |however designis done for higher levels of the activity - this Technical M'Chaflsﬂieyens Extreme > 360 Extreme >100,000 Rare <0.1% Low
Seismic Activity leading to extra cost to repair the damage or even | s mitigation in place. Assessment of the risk is done for
catastrophic disruption of a dam catastrophic disruption.
Risk ID'ed at Risk Workshop of 21-Sep-2011 This is
Potential quality control issue in manufacturing of (;'190?10 p"’:‘:kage ”ISK thatha_sI me‘:'“m 'e"ti" ACCCI’,:d'?g Io
. turbines and generators may lead to cost, Ipshaw fessons ‘eamed farure o pass the quanty tests . . . .
R49| C1 T&G Quality Issues hedule del 9 . )t/)'l't liabilit for blades led to several months of delay. Expected is delay Commercial | Luc Turcotte (SLI) Major 90 - 360 Moderate | 1,000 - 10,000 Possible 1% - 50% Medium
schedule delay orin ,use operability or reliabiiity up to one year. As this is lump sum contract - cost impact is
Issues minimal (maybe defined by LD cap), impact on schedule is
all ours
Major Equipment As a result of poor scheduling, schedule risks and Rlis:f'D'ed at RiSkl Workks“"p <;fh_21_-Sep-2011 This E’?”eri'
. interface management, major contract delivery risk for any supply package. This Is a common risk or a ) . . . o o .
R51| C1 Delivery (C1): milestones miaht not be met leading to overall C1 components. Even in case of lump sum contracts Commercial | Scott O'Brien (NE) Major 90 - 360 Possible 1% - 50% Medium
Planning ! 9 ing v monitoring of schedules and schedule risks is required.
schedule delay Similar risks R-130 & R-131 for C3 & C4
Risk ID'ed at Risk Workshop of 21-Sep-2011 Requires
OpEx impact modeling during facility's lifetime. Depends on
Debris and Trash As a result of trash build up, energy output of the Ipro:)a:)uluty'?f;?:gher Wftefrdto mott,’"'se, thte trash,frequwed Randoloh Koob
. . evel of availability, cost of aown-time In terms of revenue, . anaolp 00 _ . 0/ _ 10,
R53| C1 Man:’:lgement -at unit could be reducczled, Ieadl(r;g éo loss of revenue | “ - 0 o iniially, but returned due to the Head Technical (SLI) Moderate [ 1,000 -10,000| Unlikely 0.1% - 1% Low
Intake in Operations and poorer Opex Pond Clearing Variant Study. Both environmental and
CapEx/ OpEx impact should be considered as part of the
variant staudy
Due to failure to identify the risks, inadequate
Powerhouse procedures or not following procedures (including
R56 | C1 Floodi human errors and pump stoppage) powerhouse Risk ID'ed at Risk Workshop of 21-Sep-2011 Technical Luc Turcotte (SLI) |  Extreme > 360 Extreme >100,000 Rare <0.1% Low
ooding flooding may occur leading to loss of lives and
equipment
As "stress" testing of C1 equipment is part of
Commissioning commissioning, failure of some major equipment |Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R Commissioning
- o L Scott O'Brien (NE Moderate 30-90 Moderate | 1,000 - 10,000 Unlikel 0.1% - 19 Medium
R571 C1 Failures (C1) may occur during commissioning resulting in 132 & R-133 for C3 & C4 & Start-up (NE) v o= 1%
schedule delays, increased cost and HSE issues
Due to presence of construction debris after the Risk ID'ed at Risk Workshoo of 21-Sep.2011 This i ‘
Construction Debris | end of construction, these may cause problems sk 1ed at Risk Workshop of #1-sep- isisoneo issioni i .
R58 | C1 T duri S leadi yt ¢ P ‘ d the risks that may lead to commissioning failure specific to Co;(ngtlzftl_clnmg Gervazgj)avard Moderate 30-90 Moderate | 1,000 - 10,000 Unlikely 0.1% - 1% Low
vs. Commissioning uring comm|SS|onfl1ngci Ieadlr:g 0 extra costs an C1 only. Also impact could be in Operations P
schedule delays
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Risk Title

LCP COST & SCHEDULE RISKS RETRIEVED FROM STATURE

Risk Description

Due to lack of control over contractor's
construction activities or poor interface

CIMFP Exhibit P-01004

Comment

Risk ID'ed at Risk Workshop of 21-Sep-2011 This is general

Category

Schedule: Rank

Schedule:
Range, day

Cost: Rank

Cost: Range

Probability:

Rank

Probability:
Range

Risk Level

Contractor's Errors/ . i i i . . 10,000- ; .
R59 | C1 o management, contractor(s) might make errors/ risk for all components, this may include contractors false Completeness | Scott O'Brien (NE) Major 90 - 360 Major ’ Unlikel 0.1% - 1% Medium
9 9 J J y
Omissions (C1) omissions (including false works) leading to C1 re- work. In case of lump sum contract the cost impact 100,000
K " 9 : d schedul dgl presumed to be low. But schedule delay is still an issue
work, extra costs and schedule delay
Due to lack of control over supplier's design
Design & activities, poor interface management or lack of
. technological readiness to produce, supplier(s)
Manufacturin . . . N Risk ID'ed at Risk Worksh f 21-Sep-2011 Similar risks R: . q .
R60| C1 . . g might produce design with errors/ omissions so isibed al Risk Workshop o ep imitar rsks Completeness | Luc Turcotte (SLI) Maijor 90 - 360 Moderate | 1,000 - 10,000 Unlikel 0.1% - 1% Medium
[¢] 9 J y
Errors/ Omissions . K 136 & R-137 for C3 & C4
that the final products do not meet spec/ quality
(C1) requirements and give rise to a need to re-design/
re-work, extra costs and schedule delays
. o Risk ID'ed at Risk Workshop of 21-Sep-2011 As a worst
As design of coffer dam foundation is done before | case scenario is used, cost should not be increased, only
the detail geotech study is done and a worst case | schedule (1 - 3 mos) to adopt the changes. However, this
Extra Cofferdam . ) o p ges. : i . , .
R63 | C1 scenario approach is used, additional works may | delay may trigger a construction window delay (conditional Technical M'Chaflsﬂieyens Major 90 - 360 Possible 1% - 50% Medium
Work be required in construction leading to extra time branching), which could be much worse. A detail review of
and schedule delay schedule is required. Cost reduction may be considered as
an opportunity
As multiple complex hard & soft C1linterfaces
require inputs from project components and
disciplines, efficiency of the interface management | Risk ID'ed at Risk Workshop of 21-Sep-2011 R-178 covers 10.000-
R64 | C1 Interfaces (C1) might turn out to be less efficient than planned in this at LCP level. Similar risks R-162 & R-163 for Interface | Scott O'Brien (NE) Major 90 - 360 Major 106 000 Possible 1% - 50% Medium
the baseline, leading to use of conservative components C3 & C4. ’
assumptions, late changes, re-work, extra costs,
schedule delays
Due to features of the labour market in NL and . )
Availability of lack of qualified C1 construction management | Risk ID'ed at Risk Workshop of 21-Sep-2011 R-172 covers
Construction personnel, difficulties with attracting and retaining tr'z at the L_|CE‘||$vel. Lh's ”j‘k 'S zf‘t pa’;:c’f Zrzaderr‘tm;“;é;” N 4 Bochard
. . . abour avallability and proauctivity, snou € part O - . orman echart . _ _ . o/ _ 0, .
R65| C1 Management of right engineering an(':I managemgnt 'personnel PER review. Similar risks R-164 & R-165 for C3 & C4. Construction (sL) Major 90 - 360 Moderate | 1,000 - 10,000 Likely 50% - 90% High
P 1(C1 by SfLI may oceur Iea.dlng to negative 'mpad ON | second part of the risk related to contractor's management
ersonnel (C1) design and construction, lower productivity and personnel is covered by R-43
higher labour costs
As final design is nearly frozen, some design
elements could be transferred to/ from C1 in future | Risk ID'ed at Risk Workshop of 21-Sep-2011 Initially this
. even after project sanctioning, leading to re- risk came from discussion on scope ownership to cut lines Organisational/ . . . 5 .
R74 | C1 | Design Change (C1) design, re-definition of packages, late ordering of | in Soldier Pond station. This risk doesn't cover EA driven Enterprise | 50!t O'Brien (NE) Moderate 30-90 Moderate | 1,000 - 10,000] Possible 1% - 50% Medium
materials & services/ cancellations, extra costs scope changes (R-3)
and schedule delays
Due to features of the labour market in NL, issues
with availability of skilled workers and labour ) , )
Construction Labor | 29reement with Unions the, available construction F?hsuz ;?;ifcﬁﬁzgﬁrtﬁ:zz; fsﬁiu?f Efg;;si;rgcaﬁzsrs
R127| C1 manpower may have lower productivity than ) 9 Construction | Scott O'Brien (NE) | Extreme > 360 Extreme >100,000 Likely 50% - 90% High

Productivity (C1)

assumed in C1 base estimate/ schedule, leading
to higher construction costs, schedule delays as
well as quality of works, safety risks, etc.

with R-43, R-123, R-124 (availability/ quantity). Both R-127
and R-43, R-123, R-124 may be subject of PEP-PER review|
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Risk Title Risk Description Comment Risk  Category Schedule: Rank s::::”;:; Cost: Rank Cost: Range P'°Rb:::'ty: Pr‘.’:ﬂ‘::ty: Risk Level
As a result of labour shortage and deviation from
Drug & Alcohol standard hiring procedures, instances of drug/  |Risk ID'ed at Risk Workshop of 9-Nov-2011 This risk should
R138| C1 alcohol abuse might take place at C1 construction | be evaluated by HSS team. Similar risks R-139 & R-140 for| T HSS Scott O'Brien (NE) Possible 1% - 50% High
Abuse (C1) sites and camps leading to security and safety C3&C4
risks including injuries and fatalities
As there is limited number of qualified C1 suppliers
in a situation of a heated market it could be difficult
Supplier Availability | to engage at least one of qualified suppliers on | Risk ID'ed at Risk Workshop of 9-Nov-2011 Similar risks R- ) . : . 10,000- : .
R147| C1 (1) LCP terms without increase of contract price that 68 for C4 and R-148 for C1 T Commercial | Scott O'Brien (NE) Major 90 - 360 Maijor 100,000 Possible 1% - 50% Medium
gives rise to inflated project costs and schedule
delays
As detail geotech study data are not available Risk ID'ed at Risk Workshoo of 9-Nov-2011 | )
: : . IS| eda IS! orkshop or J9-Nov- mpacts on
Geotech vs. Claims .dur.lng C1 design phase and if contractual . particular construction acti\F/)ities should be coniidered . Michael Maeyens . .
R149| C1 obligations are not clearly stated, unforeseen soil . A T Commercial Moderate | 1,000 - 10,000] Possible 1% - 50% Medium
(c1) conditions (real or imaginary) could be discovered mdlwdual-ly' " -ménag-ed properly this may become an
by contractors leading to claims and extra costs opportuntly. Similar isks R-150 & R-15T for €3 & ¢4
As conservative design approach ("worst case"
scenarios) is used at C1 early design phases for Risk ID'ed at Risk Workshop of 9-Nov-2011 This is a
all three components due to lack of design input g‘zzera' ?ppoﬂsnf“y for:‘” “:,ref_ Cotr;]‘_pone”tsr; B‘?tfofe
H H . . . . aadressing ana tocusea activities tnis opportunity I1s
R153] C1 Conservative Design | data .and multlple.lnputs (Int?ﬁa?es)’ it could be assessedgas prob=3, cost=3, schedulesg as son)f\e Technical Greg Snyder (SLI) | Moderate 30-90 Major B Likely 50% - 90% OPPORTUN
(C1) pOSSIbI? to 9pt|m|se the design in .the course of optimisation will be done anyway. Focused activity should 100,000 ITY
engineering development leading to cost increase the probability/ impacts. Similar ops R-154 & R-
reductions, accelerated schedules and better 155 for C3 & C4
constructability
As A) T&G bid closing is delayed for 1.5 mos (9-
Dec-2011 => 27-Jan-2012); B) Bid closing is
followed by negotiations; C) negotiations are
followed by the T&G contract award (still the same
T&G Package Bid d{a_f;Gas plar(;n.e(]i‘ tl)leforedtge tbhld C.IO.ng cli(elag/) IE) Risk ID'ed on 1-Dec-2011 Could be considered along with
R174( C1 Closing & award [s Tolowed by 'he CIVI! WOrks (bu risk R-31 (T&G Late Design Changes). The cause of this T Commercial | Scott O'Brien (NE) | Moderate 30-90 Minor 100 - 1,000 Possible 1% - 50% Medium
L excavation & concrete) with a 1 month float, : CHO030
Negotiations negotiations could not absorb the bid closing delay fisk belongs to package
or might take more time than planned in master
schedule, giving rise to delay of civil works and
“domino effect” of delays down the line in the LCP
master schedule
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Risk Title

Rollway Construction

LCP COST & SCHEDULE RISKS RETRIEVED FROM STATURE

Risk Description

As a) for stability purposes it is necessary to
partially construct two rollways following the spring
flood of 2016 up to elevation 10m before full
impoundment to elevation 39.0m; b) The rollways
will start at elevation 5m and will go up to elevation

CIMFP Exhibit P-01004

Comment

Risk ID'ed on 23-Jan-2011 discussion on January 23rd,
2012. Discussion on 23-Jan-12: baseline should be finalised

Category

Schedule: Rank

Schedule:
Range, day

Cost: Rank

Cost: Range

Probability:
Rank

Probability:
Range

Risk Level

R183| C1 15.7m when fully complete; c) It is anticipated that [first. Luc to come up proposal to Nalcor w/o 30-Jan-12 to set Construction | Scott O'Brien (NE) | Moderate 30-90 Minor 100 - 1,000 Possible 1% - 50% Medium
vs. Impoundment it will take approximately 45 days to partially up assumptions and constraints in order to narrow options
construct the rollways to elevation 10m, delays in down.
construction of the rollways could impact on the
impoundment schedule leading to overall C1
construction delay
As a) current baseline is to build a main C1 camp
for 1,500 people; b) comparison with other similar
projects (comparable volume of concrete works,
R185| C1 | Main Camp Capacity etc.) pointed to hlghgr number of required WIOII'kerS Risk ID'ed at C1 constructability review session on 24-Feb- Construction | Scott O'Brien (NE) | Moderate 30-90 Moderate | 1,000 - 10,000 Unlikely 0.1% - 1% Low
due to safety requirements, lower productivity, 2012
rotation, etc., planned camp capacity could not
satisfy project requirements at peak of works
leading to schedule delay
Due to a need to carry out head pond
i impoundment in winter, increasing of water level | Thej risk identified on April 4th, 2012 during preparation to
Impoundment in from natural 12.5m to 25m could mobilise high | head pond variant study. The risk was amended on April
R188| C1 | Winter: Head Pond |amount of ice and T&D, leading to flushing of high | 23rd by request of Daniel Damov to have broader view of Technical | Scott O'Brien (NE) | Moderate 30-90 Moderate [ 1,000 -10,000| Unlikely 0.1% - 1% Medium
(12.5 - 25M) volume of ice and T&D downstream risk exposure. (Ice is not a differentiator for head pond
(environmental impact) and damage of spillway study)
equipment (extra cost and time to repair).
In case of powerhouse late completion and,
hence, due to the need to carry out impoundment
in winter to prevent possible revenue loss,
. i i f water level from 25m to 39m could
Impoundment in increasing o is ri identifi i . )
R189| C1 Wi pt 25 - 39 mobilise high amount of ice and T&D, leading to This rlsk\/::;ﬂ'f:;ﬂgii::s%inﬁ dA?)rrTi]f;o?r:tg%:zead pond Technical | Scott O'Brien (NE)| Moderate 30-90 Moderate [ 1,000 -10,000| Unlikely 0.1% - 1% Medium
inter (25 - 39m) flushing of high volume of ice and T&D R
downstream (environmental impact) and damage
of spillway equipment (extra cost and time to
repair, delay of commissioning).
As the C1 construction site is located in the forest
area used by birds for nesting, the nesting season | Risk ID'ed at Risk Workshop of 20-Sep-2011 R-175 covers
R21 | C1 Bird Nesting (C1) (May - August) may preclude summer clearing | this at LCP level. Similar risk R-106 for C4, no such risk for Environmental | Steve Pellerin (NE)] Moderate 30-90 Possible 1% - 50% Medium
activities as recommended by the EA panel C3
leading to project delay
As T&G tender drawings are not supposed to be [Risk ID'ed at Risk Workshop of 21-Sep-2011 Similar risks R
Post-Award Drawings i i - is risk is criti i ; .
R25 | C1 gs| the C1 construction drawings, late changes after | 109 & R-110 for C3 & C4. This risk is critical for timely start Commercial | Luc Turcotte (SLI) | Moderate 30-90 Moderate | 1,000 - 10,000] Possible 1% - 50% Medium

(C1)

the contract's award may occur leading to extra
costs and schedule delays to start civil works

of powerhouse civil engineering works. It should be
considered along with risk of delay of contract negotiations
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LCP COST & SCHEDULE RISKS RETRIEVED FROM STATURE

Risk Title Risk Description Comment Risk  Category Schedule: Rank : chedule: Cost: Rank Cost: Range AR L Risk Level
ange, day Rank Range
Due to poor definition of required product quality, ] . o
failure by supplier to implement effective QA/QC Risk ”|3 ?‘i atf R'S:‘l Workshop tOf 21'399'5011 Thrlts 'S;?
Su Iier's Al C . B general risks 1or all components, especially important tor . . . )
R61 | C1 PP QA/Q SySteT an?, |a(|:|éc1)f Cor:jtrOIt over Sllj(? Vetndor qtuha“ty T&G package CHO0030 (Shipshaw lessons learned). Despite Commercial | Scott O'Brien (NE) Major 90 - 360 Minor 100 - 1,000 Possible 1% - 50% Medium
(C1) Sys.em’ ina PI’O uct(s) could not pass the lump sum contracts and LD, schedule risks are still there
quality tests, leading to re-work, extra costs and and require monitoring
schedule delay
Due to involvement of multiple organizations at the Risk ID'ed at Risk Workshoo of 21-Sep.2011 Should b
Slte Safet . . IS edaa IS 0Orkshop o -o€ep-. ou e ) ; )
R83 | C1 X K y C.1 Cons.,tructlt?n Slte§, safety codes and op(-?rators subject of HSE plan. Similar risks R-170 & R-171 for C3 & HSS Scott O'Brien (NE) Minor 7 --30 Unlikely 0.1% - 1% Medium
Coordination (C1) (including union) mistakes may occur leading to ca
injury and potential fatalities
Due to possible misunderstanding by general . ]
Electrod EA public and regulators of environmental impact of | RiskID'ed at Risk Workshop of 21-Sep-2011 R-3 covers
ectrode Vs. using electrodes instead of metallic return and this at the LCP level. This is leading to substantial extra Darren Debourke
R67| C3 Release Special ition to the electrod ial giti costs. (If opposition leads to schedule delay - this is risk R- Regulatory (NE) Extreme > 360 Extreme >100,000 Possible 1% - 50% High
Condition Opposition 1o the electrode Use, a spectal Conailion | 74 y ajthough this could be Nalcor risk, Satish Sud should
may be attached to EA release to use the metallic be involved in the risk resolution
return leading to cost implications
Due to possible misunderstanding by general
public and regulators of environmental impact of | Risk ID'ed at Risk Workshop of 21-Sep-2011 R-3 covers
Electrode Return vs. using electrodes instead of metallic return and this at the LCP level. this is just a regular schedule risk. If Darren Debourke
. . . _ ) . e @A .
R70 | C3 Delay opposition to the electrode use, the electrode use | recommended is metallic return - this is corporate risk R-67 Regulatory (NE) ey E= Bt hlesiEiEis | LD Ll S = 20 High
may be challenged during permitting process leading to much lower attractiveness of the LCP
leading to schedule delay
Risk ID'ed at Risk Workshop of 21-Sep-2011 R-178 covers
CFLco - Nalcor POSSIbI.IIty of interface with CFLco (Hydro QqebeC) th|s. at the LCP Ieyel. this ‘r|sk should be considered alc.mg Darren DeBourke . . . _
R71| C3 not being managed well, could lead to non timely with risk R-64 (internal interfaces). Although Nalcor is External (NE) Moderate 30-90 Moderate | 1,000 - 10,000] Possible 1% - 50% Medium
Interface decision making supposed to lead this, Satish Sud should be part of risk
resolution team
Due to features of the communication process and ] . ) o
decision making, timely scheduling of outages RI'ISK '?Zdt at(;'s'l(“\:vork:%o1p§fg;'Se‘ljd'zbm1 This r('jsf 1S Commissionina| D Debourk
R75| C3 | Outage Planning during commissioning to switch power on may | &oca oo 10 LS athougn & could be exposed 100. ommissioning | Darren Sebourke Minor 7--30 Minor 100 - 1,000 Unlikely | 0.1%-1% | Medium
. . This is a role of Completions manager (To be hired), & Start-up (NE)
be(lzotme challlepg|ng I:aadlng t(ﬁ schedfulte Fielay ?nd meantime Fred Wilcox is assigned
ate completion date as well as safety impac
I . Changes in reliability assumptions made for
Maritime Link A i ' i -Sep- is risk i . : 10,000- : .
R76 | C3 A ti maritime link could change scope and may cause R'Szl:C?C:?eztt?zgvxgzigzpcol i;ulsj‘;ezgl;;r;'j trc')sok s Interface Darr?ﬁzsi?urke Maijor Major 1 06 000 Possible 1% - 50% Medium
ssumptions schedule delay and increase cost ’
Due to need to coordinate commissioning at | Risk ID'ed at Risk Workshop of 22-Sep-2011 This is part of
System Integration |multiple sites between CFLco, NL Hydro and SNC,| Labour Availability family of risks. Should be part of PEP- Commissioning | Darren Debourke
- ’ ’ : g . ) Minor 7 --30 Minor 100 - 1,000 Likel 50% - 909 Medium
R78 | C3 and Commissioning lack of experienced personnel may take place PER review. This risk assigned to C3 although C1 & C4 & Start-up (NE) y %o %
leading to schedule and cost impact could be impacted
Due to possibility of transformer test failure at site, Fﬂ“f'D'ed at Risk W?rksT°pf°f_ 2k2'slep'201 1 fThiIS risk is
. the failure could occur requiring transportation of |Par ot commissioning family of risks. In case of a lump sum issioni . . . .
R79 | C3 | Transformer Testing | """ ol q ) gh ‘L ; contract no much cost impact is expected, but schedule ‘3023'::_‘;”'“9 Satish Sud (SLI) Major 90 - 360 Minor 100-1,000 | Unlikely | 0.1%-1% | Medium
e transiormer back 1o WC?I' Shop and causing delay to fix the transformer might be major as may require P
schedule delay and increased cost bringing it back to the factory for overhaul
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LCP COST & SCHEDULE RISKS RETRIEVED FROM STATURE

Risk Title

Risk Description

Due to construction period of equipment in non-

CIMFP Exhibit P-01004

Comment

Category

Schedule: Rank

Schedule:
Range, day

Cost: Rank

Cost: Range

Probability:

Rank

Probability:
Range

Risk Level

Site Safety Risk ID'ed at Risk Workshop of 22-Sep-2011 Should be Darren Debourke
R82| C3 L energized environment, risk exist when subject of HSE plan. This risk assigned to C3, although C1 HSS (NE) Minor 7--30 Unlikely 0.1% - 1% Medium
Coordination (C1) commissioning equipment & C4 could be impacted
Due to use of heavy equipment by C3 for civil Risk ID'ed at Risk Workshop of 22-Sep.2011 This risk
. . . . P IS! eda IS| Orkshnop o -O€ep-. IS ris
R98 | C3 Safe?y vs. Heavy works incidents might occur leading to injuries/ | (oo oot tne HSE plan. R-13, R-99 are similar risks HSS Darren Debourke Minor 7--30 Unlikely | 0.1%-1% | Medium
Equipment (C3) fatalities, work stoppage for investigation and for C1 & C4 (NE)
reputational impact
As various hazards are expected during
Safety vs. construction (using scaffolds, elevated platforms, Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R b Debourk
R100] C3 Construction explosives, severe weather, etc.), incidents may |~ = o0 ot NISKWOMKSNOp Of 22-5ep- imilarrisks HSS arren Debourke Minor 7--30 Unlikely 0.1% - 1% Medium
14 & R101 for C1 & C4 (NE)
Hazards (C3) occur leading to injuries/ fatalities, work stoppage
for investigations and reputational impact
Due to requirements of cohabitation of personal
Safety vs. Traffic |and heavy equipment, traffic incidents might occur |Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R Darren Debourke . ; o, 10 .
R102| C3 Incidents (C3) leading to injuries/ fatalities, work stoppage for 15 & R-103 for C1 & C4 HSS (NE) Minor 730 Unlikely el Medium
investigation and reputational impact
Due to high profile of the LCP and pressure to
complete the project on time, a requirement to  [Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risk R-
Safety vs. Schedule | accelerate/ 'crash’ the construction schedule may 22 & R-108 for C1 & C4. This risk requires taking Darren Debourke . . o, A0
R107| C3 Acceleration (C3) be put forward in case of major delays that leads intoaccount safety angle when required attempts to HSS (NE) by v Ll 0.1% - 1% Low
to lower safety standards and injuries/ fatalities, accelerate the project schedule are undertaken
correspondingly
Post-Award Drawings As tender drawings are not supposed to be the C3 [Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R
R109| C3 construction drawings, late changes after the 25 & R-110 for C1 & C4. Satish Sud is to support managing Commercial Fred Wilcox Moderate 30-90 Moderate | 1,000 - 10,000] Unlikely 0.1% - 1% Low
(C3) contract's award may occur leading to extra costs this risk
Due to possibility of wild fires ignited by natural
(lighting) or human-related events (equipment, b Debourk
R111| C3 Wild Fires (C3) camp, smoking, etc.), forest fires might be started Risk ID'ed at Risk Workshop of 22-Sep-2011 HSS a”e”(Ng) OU® 1 Moderate 30 - 90 Moderate |1,000-10,000] Unlikely | 0.1%-1% | Medium
leading to the C3 camp & site evacuation, injuries/
fatalities or loss of equipment
Due to C3 challenging engineering staffing or
timelines, lower level of details of design for Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R
Lower Level of i i - is i i i i
R113| C3 development of the base estimate, higher 32 & R-114 for C1 & C4. This is not a risk strictly speaking. Technical Satish Sud (SLI) Moderate | 1,000 - 10,000] Possible 1% - 50% Medium

Design (C3)

uncertainties could lead to higher cost
contingencies and drive extra uncertainties in
adjacent disciplines (civil, electrical, etc.)

This is uncertainty and should be reflected in the "Ranges"
model, not through risk register.
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Risk Title Risk Description Comment Risk  Category Schedule: Rank : SULLUICE Cost: Rank Cost: Range ARLEILTE probapliby Risk Level
ange, day Rank Range
Risk ID'ed at Risk Workshop of 22-Sep-2011 This is major
C3 supply package risk (any supply package) that covers
Manufacturing Due to heated market conditions in the supplier's | |abour availability in manufacturing. Presumably, in case of
. industries, shortage of qualified workforce and lump sum contracts cost impact would be very low, but . Tousignant, Daniel . . 5 .
R115( C3 C'apa.c.lty & longer supply timelines would take place leading to| schedule delay could be substantial. This is a summary risk T | Commercial (SL) Moderate 30-90 Moderate | 1,000 - 10,000] Possible 1% - 50% Medium
Availability (C3) extra C3 costs and schedule delays for relevant packages of C3; similar risks R-33 & R-115 for
C1 & C4 (Daniel became an owner by suggestion of Fabien
17-Feb-2012)
As several C3 construction activities are planned | Risk ID'ed at Risk Workshop of 22-Sep-2011 Impact on C3
Adverse Winter for winter, abnormal winter weather (low is minimal. Mapping may be done to all winter construction
R117| C3 temperatures, snow storms, snow falls, etc.) may | activities but with individual impact (Real is PST -therisk | T | Construction | Real Mailhot (SLI) Minor 7 --30 Rare <0.1% Low
Weather (C3) occur during the construction leading to lower will be re-assigned to a permanent construction mamager
productivity, construction delay and safety risks when he is hired)
Risk ID'ed at Risk Workshop of 22-Sep-2011 R-176 covers
As several dozens of C3 construction permits are | this at the('-cl':;?\’;'- this ”ISK is differentlfrom EA/ E'i
; ; ; itting (risk 7). If several permits are late or missed,
. . required to start and continue construction, late perm
Construction Permits X ) ’ ive i i ; .
R119| C3 permits for some of them (or some missed ones) cumulative impact may be major to extreme for cost and T Regulatory Darren Debourke |1 derate 30-90 Moderate | 1,000 - 10,000] Possible 1% - 50% Medium
(C3) del | i vities leadi schedule. When mapping this risk may be attached to (NE)
may delay Sever.a constructhn aCt'V'_t'eS eading to several major construction activities with possible impact
schedule impacts and increasing cost and moderate probability. Similar risk R-36 & R-120 for C1
& C4
Due to features of the labour market in NL (several| )
major projects, low supply, tendency for labour to R'ts:, 'Dtet‘:]atl_'g;klwolrktshh"p. °; (212'39‘;'?(:(1 1 Rt'172 COVTrS
Construction Labour . . is at the evel. this risk doesn't take into accoun . .
R123] C3 o mltg.,]tratef to Wtestetll'n Canada, etc.) thellact:(tofcs labour productivity (see R-127, R-128, R-129). The impactig| T Commercial Darren(’\IlDE)bourke Extreme > 360 Extreme >100,000 Likely 50% - 90% High
Availability (C3) Quantity of construction manpower may lead 1o different for different works. Both labour productivity risks
schedule delay and extra labour costs to attract as and R-43 may be a subject of PEP-PER review
well as quality of works, safety risks, etc.
As several mega projects are planned in North | Risk IDted at Risk Workshop of 22-Sep-2011 R-177 covers
America, it might become difficult to timely attract | this risk at LCP level. this is general construction package
Contractors' skilled/ qualified on-site contractors that leads to | risk for all components. Impacts are different for different Darren Debourke 10,000-
) ) . ) . T Commercial Major - Major ’ Likel % - 909 High
R125 C3 Availability (C3) premium costs to attract, inflated C3 construction components. They should be evaluated when mapping (NE) ajo =Sl J 100,000 ey Sl L 9
costs, lower productivity, less attractive contract |risks. This may become an opportunity if properly managed.
terms for LCP, safety impact, etc. Similar risk R-44 & R-126 of C1 & C4
Due to features of the labour market in NL, issues
with availability of skilled workers and labour Risk ID'ed at Risk Workshon of 22.Se0-2011 RA73
. agreement with Unions, the available construction | Risk ID'ed at Risk Workshop of 22-Sep- -1/ covers
Construction Labor |29 - this at the LCP level. this risk should be considered along . Darren Debourke . . 10,000- . o o .
R128| C3 Productivity (C3) manpower may have lower productivity than with R-43, R123, R-124 (availability/ quantity). Both R-127 T | Construction (NE) Major 90 - 360 Major 100.000 Likely 50% - 90% High
assumed in C3 base estimate/ schedule, leading |04 R-43, R-123, R-124 may be subject of PEP-PER review
to higher construction costs, schedule delays as
well as quality of works, etc.
Risk ID'ed at Risk Workshop of 22-Sep-2011 This general
Maior Equi t As a result of poor scheduling, logistics planning, risk for any supply paclfage. This is a common risk for all
J quipmen schedule risks and interface management, major components. Even in case of lump sum contracts Darren Debourke
R130] C3 Delivery (C3) ) ) . 9 »may monitoring of schedules and schedule risks is required. T Commercial Major 90 - 360 Possible 1% - 50% Medium
PI i contract delivery milestones might not be met, Similar risks R-51 & R-131. Depending on package (NE)
annin : :
g leading to overall C3 schedule delay corresponding Area manager will be the owner: Fred
Wilcox, S. Connacher, W. Diaz (info from Luc Chausse)
As "stress" testing of C3 equipment is part of Risk ID'ed at Risk Workshoo of 22-Sep.2011 Similar risks R
Commissionin commissioning, failure of some major equipment |~ - & 8t NISKIVOrKshop of £2-5ep- imitar risks issioni . . 10,000- : .
R132| C3 ! g (?' . ome maj qlt' pm 57 & R-132 for C1 & C4. This i a role of Completion T 0022‘;22'_‘31”'“9 Da"e”(ﬁg””rke Major 90 - 360 Major 100.000 Unlikely | 0.1%-1% | Medium
Failures (C3) may occur during commissioning resulling in Manager. Until this position filled, Fred Wilcox is assigned P g
schedule delays, increased cost and HSE issues
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Risk Title

Contractor's Errors/

Risk Description

Due to lack of control over contractor's
construction activities or poor interface

CIMFP Exhibit P-01004

Comment

Risk ID'ed at Risk Workshop of 22-Sep-2011 This general
risk for any contract package. This is a common risk for all

Category

Schedule: Rank

Schedule:
Range, day

Cost: Rank

Cost: Range

Probability:
Rank

Probability:
Range

Risk Level

R134| C3 L. management, contractor(s) might make errors/ components. Even in case of lump sum contracts Completeness | Real Mailhot (SLI) Major 90 - 360 Minor 100 - 1,000 Possible 1% - 50% Medium
Omissions (C3) omissions (including false works) leading to C3 re- monitoring of schedules and schedule risks is required.
work, extra costs and schedule delay Similar risks R-59 & R-135 for C1 & C4
Due to lack of control over supplier's design Risk ID'ed at Risk Workshop of 22-Sep-2011 This general
Design & activities, poor interface management or lack of risk for any supply pack'age. This is a common risk for all
Manufacturing technological readiness to produce, supplier(s) C‘,’tmf’one’f‘ts':‘ije': n Caze OL'Udmlp SL,”E contracts g
R136] C3 . might produce design with errors/ omissions so rmonitoring of SChECUes and schedu'e Nisks IS required. Completeness | Fred Wilcox (SLI) Major 90 - 360 Minor 100 - 1,000 Unlikely 0.1% - 1% Medium
Errors/ Omissions that the final products do not meet C3 spec/ qualit Similar risks R-60 & R437 for C1 & C4. Depending on
(C3) . P ; . peciq ) Yy package corresponding Area manager will be the owner:
requirements and give rise to a need to re-design/ Fred Wilcox, S. Connacher, W. Diaz (info from Luc
re-work, extra costs and schedule delays Chausse)
As a result of labour shortage and deviation from
standard hiring procedures, instances of drug/  |Risk ID'ed at Risk Workshop of 4-Nov-2011 This risk should
Drug & Alcohol , ’ . P Darren Debourk : .
R139| C3 Ag c3 alcohol abuse might take place at C3 construction | be evaluated by HSS team. Similar risks R-138 & R-140 for HSS a"en(Ng) oure Unlikely 0.1% - 1% Medium
use (C3) sites and camps leading to security and safety C1&C4
risks including injuries and fatalities
As detail geotech study data are not available Risk ID'ed at Risk Workshop of 4-Nov-2011 Accordipg to
e . during C3 design phase and if contractual LC: THIS IS MII'\I('D.R RISK FOR C3. Irnpacts.on' partlcular
eotech vs. Claims L . construction activities should be considered individually. If . ) f " q o o
R150] C3 obligations are not clearly stated, unforeseen soil ; e Commercial |Tony Villaraza (SLI) Minor 7--30 Minor 100 - 1,000 Unlikely 0.1% - 1% Low
(C3) diti | X X d be di d managed properly this may become an opportunity. Similar
an I Iotns (|t'ea Ior Iglaglpar?/).cou de ;scoverte risks R-150 & R-151 for C1 & C4 (Tony Villaraza assigned
y contractors leading 10 claims and extra Costs by request of Luc Chausse/ 17-Feb-2012)
As the fiber optic line development is not part of
the LCP project and is to be developed by Bell | Risk ID'ed at Risk Workshop of 4-Nov-2011 This is external
. .. Aliant, timely availability of fiber optic interface between Nalcor and Bell Aliant. Despite it is not ) Darren Debourke . . o 0 .
R152| C3 | Fiber Optic Line (C3) communication might become problematic leading | part of the LCP scope to develop, usage o the opic line is Technical (NE) Minor 7 --30 Moderate | 1,000 -10,000| Possible 1% - 50% High
to issues with coordination of sites, crews, included to baseline as a given
contractors, etc. and safety issues
Due to failure by supplier to implement effective Risk ID'ed at Risk Workshop of 4-Nov-2011 This is a
. QA/QC system and lack of control over sub- eneral risks for all component's supplier's packages
Supplier's QA/QC . . g P ppliers packages. . . . .
R158| C3 PP Q vendor quality system, final C3 product(s) could | Despite lump sum contracts and LD, schedule risks are still Commercial Darren(l\llDE)bourke Major 90 - 360 Minor 100 - 1,000 Possible 1% - 50% Medium
(C3) not pass the quality tests, leading to re-work, extra | there and require monitoring. Similar risks R-61 & R-159 for
costs and schedule delay C1&cC4
As multiple complex hard & soft C3 interfaces
require inputs from project components and
disciplines, efficiency of the interface management| Risk ID'ed at Risk Workshop of 4-Nov-2011 R-178 covers Darren Debourke
R162| C3 Interfaces (C3) might turn out to be less efficient than planned in this at the LCP level. Similar risks R-64 & R-163 for Interface (NE) Moderate 30-90 Moderate | 1,000 - 10,000 Likely 50% -90% | Medium
the baseline, leading to use of conservative components C1 & C4.
assumptions, late changes, re-work, extra costs,
schedule delays
Due to features of the labour market in NL and
. ‘s i i Risk ID'ed at Risk Workshop of 4-Nov-2011 R-172 covers
Avallablllty of lack of qua-“f-led -C3 CO-nStFUCtIon managemgqt this at the LCP level. this risIF() is a part of broader picture on
Construction personnel, difficulties with attracting and retaining lab il .d duct ‘tp hould b ri’ ¢ PEP b Debourk
. . . abour availability and productivity, shou € part O - . arren bebourke . _ 0 _ 0 o/ _ o, .
R164| C3 Management of right engineering and management personnel | oo’ o Lo e 6 & k165 for C1 & Ca. Real Construction (NE) Major 90 - 360 Minor 100 - 1,000 Likely 50% - 90% High
Personnel (C3) may occur Ieafjlng to negative m']p'aCt on d?SIQn Mailhot is PST, when a C3 construcxtion manager is hired -
and construction, lower productivity and higher | e will take over (info from Luc Chausse/ 16-Feb-2012)
labour costs
As final scope is not frozen, some scope elements
could be transferred to/ from C3 in future even Risk ID'ed at Risk Workshop of 4-Nov-2011 Similar risks R
after project sanctioning, leading to re-design, re- | o< - €0 8L RISk TVorkshop of 2-Hov- imitar risks R- isati . )
R168| C3 | Scope Change (C3) pro) ‘oning, ‘eading 19N, "€ |74 & R169 for C1 & C4. This risk doesn't cover EA driven Organisationall| Darren Debourke | yogerate | 30-90 | Moderate [1,000-10,000] Possible | 1%-50% | Medium

definition of corresponding packages, late ordering
of materials & services/ cancellations, extra costs
and schedule delays

scope changes (R-3)

Enterprise

(NE)
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Risk Title

Risk Description
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Comment

Category

Schedule: Rank

Schedule:
Range, day

Cost: Rank

Cost: Range

Probability:

Rank

Probability:
Range

Risk Level

Due to involvement of multiple organizations at the
Site Safety C3 construction sites, safety codes and operators |Risk ID'ed at Risk Workshop of 4-Nov-2011 Similar risks R- Darren Debourke
. . . .' . HSS i -- i 1% - 19 i
R170] C3 Coordination (C3) (including union) mistakes may occur leading to 83 & R-171 for C1 & C4 (NE) Minor 730 Unlikely el Medium
injury and potential fatalities
o . Risk ID'ed at Risk Workshop of 21-Sep-2011 These two
As there Is !'m'ted number of qualn‘leq C4 HVdC‘ suppliers are large international companies representing
Insulator Supplier suppliers for Tsur:atorstUppll(y (2 SUpﬁ;"z’rSg?f'y%“n oligopoly. They have high bargaining power. They could
S a situation of a heated market it co e difficult i iti . Thi . .
R68 | C4 | Availability (hvdc) uat " cou ey dictate contract conditions to LCP. This should be Commercial | eeManHealey | yioderate | 30-90 | Moderate |1,000-10,000] Uniikely | 0.1%-1% Low
to engage at least one of them on LCP terms considered as a part of broader discussion on supplier's (SLI)
(C4) without increase of contract price that gives rise to availability. Similar risks R-147 & R-148 for C1 & C3
inflated project costs and schedule delays (Hartfield Stevens became owner 17-Feb-2012/ suggestion
from Fabien)
As several other transmission line projects are
HVdc & HVac planned in North America, it might become difficult | Risk ID'ed at Risk Workshop of 22-Sep-2011 R-177 covers 10,000-
R85 | C4 Contractor to attract skilled on-site contractors that leads to this at the LCP level. This risk should be part of more Commercial | Kyle Tucker (NE) Major 90 - 360 Major 10(’) 000 Likely 50% - 90% High
Availability (C4) higher construction costs, lower productivity and general risk on contractor's availability ’
less attractive for LCP contracting terms
As limited amount of historic data is available for ) i )
Weather and transmission line design in NL, quality of the Risk 'Df‘zd ft R'Sﬁ Vt\)llorkShOp”oi_zz'sip'zm:_ Ozlytm;o Gokhan Sat
R87 | C4 |Pollution Design Data design may suffer resulting in suboptimal years of dafa avariab’e on pollution, observation data for. Technical ohan Salian 1 Moderate 30-90 Moderate [ 1,000 -10,000] Possible | 1%-50% | Medium
) another year expected that should improve quality of historig (SLI)
(C4) solutions, extra costs, re-work, schedule delays data significantly
and reputational impact
Due to features of land registry in the province, it | Risk Ipltedt?t RiSktW"r_kShotp of 2-2186?_2(:11; EXiS'tti“ﬁ land
. e f . registration system is not consistent an oesn't allow
R89 | C4 RoW (C4) W”tl bﬁ]dlﬁ;cug tot |dent|f¥ all I.anld 0(\aners alcf).lr.lg identify land owners reliably. This an issue especially in External Kyle Tucker (NE) Major 90 - 360 Minor 100 - 1,000 Possible 1% - 50% Medium
route thay leads to §urprlses In land ownerships populated areas of Avalon peninsular. John Cooper (NE) is
and claims from owners to support managing this risk
As late design criteria change initiated by
. customer for transmission line is possible Risk ID'ed at Risk Workshop of 22-Sep-2011 This is linked
Late Design Change ) : o . . - : .
R92| C4 g g redesign may occur leading to re-definition of | to the general risk R-3, as well as with R-25, R-31, R-92, R- Technical Gokhan Saltan Major 90 - 360 Major 10,000 Unlikely 0.1% - 1% Medium
(C4) i (L) 100,000
corresponding packages, schedule delay and extra 95
costs
As construction of transmission lines is planned in
several remote location (especially in Labrador)
and delivery to these sites are possible only in Risk ID'ed at Risk Workshob of 22-Sep-2011 RA22 i
Remote Site i i iatics difficulti isk ID'ed at Risk Workshop of 22-Sep- 122 isa
R93| C4 L S Cert'aln season wllndows,. logistics dlffIC'ultIeS o general logistics risk for C4 but about delivery to some Commercial Claude Daneau Moderate 30-90 Moderate | 1,000 - 10,000 Rare Low
Logistics (C4) deliver construction equipment, materials and remote areas (SLI)
crews may occur leading to extra logistics costs,
schedule delay (including triggering delays till next
window) and safety impact
) . In some remote areas of Labrador use of Risk ID'ed at Risk Workshop of 22-Sep-2011 1) Very good
Helicopter Use in organisati i i i
: : . ganisation of works is required to make helicopter use
R94 | C4 Labrador for HVac helicopter could be considered as opportunity to effective. Any delay could lead to high extra costs due to Construction | Kyle Tucker (NE) Moderate 30-90 Moderate | 1,000 - 10,000 Likely 50% - 90% OPPORTUN
reduce labour numbers and accelerate the ) ) . ; . ITY
(C4) high helicopter hourly rates; 2) using helicopter represents
schedule high safety risks!!!
Due to delay in EA release, start of early C4
EA Release for HVdc | construction a}étivities may be delayed Iea)(/iing to | RiskID'ed at Risk Workshop of 22-Sep-2011 R-3 covers
R95| C4 . . . . this at the LCP level. AC has lower risk (application done, Regulatory | Steve Pelerin (NE) Major 90 - 360 Moderate | 1,000 - 10,000 Likely 50% - 90% High
(C4) missed construction windows in some cases and not approved yet), DC - higher risk
overall project delay '
Due to use of heavy equipment by C4 for civil
Safety vs. Heavy works incidents might occur leading to injuries/ Risk ID'ed at Risk Workshop of 22-Sep-2011 This risk
" . . HSS Kyle Tucker (NE i 1% - 19 i
R99 [ C4 Equipment (C4) fatalities, work stoppage for investigation and should be part of the HSE plan. yie Tucker (NE) hillely G Medium
reputational impact
As various hazards are expected during
Safety vs. construction (using scaffolds, elevated platforms, Risk ID'ed at Risk Workshoo of 22-Sep.2011 Similar risks R
R101] C4 Construction explosives, severe weather, etc.), incidents may |~ o 0 oS 140; SR%%(;W C_1 Zp(':s imitar risks HSS Kyle Tucker (NE) Unlikely 0.1% - 1% Medium
Hazards (C4) occur leading to injuries/ fatalities, work stoppage
for investigations and reputational impact
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LCP COST & SCHEDULE RISKS RETRIEVED FROM STATURE

Risk Title

Safety vs. Traffic

Risk Description

Due to requirements of cohabitation of personal
and heavy equipment, traffic incidents might occur

CIMFP Exhibit P-01004

Comment

Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R:

Category

Schedule: Rank

Schedule:
Range, day

Cost: Rank

Cost: Range

Probability:

Rank

Probability:
Range

Risk Level

. S " HSS Kyle Tucker (NE nlikel 1% - 19 Medium
R103| C4 Incidents (C4) leading to injuries/ fatalities, work stoppage for 15 and R-102 for C1 & C3 vle Tucker (NE) Unlikely ko u
investigation and reputational impact
As requirements by Environment Canada (EC) on
terrestrial habitat replacement is unclear (evolving) Risk ID'ed at Risk Workshop of 22-Sep.2011 RA75
Terrestrial Habitat i ‘ ISk fLjed at Wisk YVorkshop ot 2=-Sep- - 175 covers . . .
R105( C4 and are r'10t factored in to the base est!mate Yet, this at the LCP level. similar risk R-20 for C1, C3 doesn't Environmental | Steve Pellerin (NE)] Moderate 30-90 Minor 100 - 1,000 Possible 1% - 50% Medium
(HVac) (C4) the requirement to replace the terrestrial habitat have this risk
may be eventually put forward by EC leading to
extra costs and schedule delay
As the construction site is located in the forest
. . area used by birds for nesting, the nesting season | Risk ID'ed at Risk Workshop of 22-Sep-2011 R-175 covers
Bird Nesting (HVac ' ‘ P p : : .
R106| C4 C4g ( ) (May - August) may preclude summer clearing | this at the LCP level. similar risk R-21 for C1, C3 doesn't Environmental Claui‘;g?neau Moderate 30-90 Minor 100 - 1,000 Possible 1% - 50% Medium
(C4) activities as recommended by the EA panel have this risk
leading to project delay
Due to high profile of the LCP and pressure to
complete the project on time, a requirement to
Safety vs. Schedule | accelerate/ 'crash’ the construction schedule may [Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risk R-
. . HSS Kyle Tucker (NE i 1% - 19 i
R108| C4 Acceleration (C4) be put forward in case of major delays that leads 22 & R-107 for C1 & C3 yle Tucker (NE) Ll ey BE= 1% Medium
to lower safety standards and injuries/ fatalities,
correspondingly
. As tender drawings are not supposed to be the C4
Post-Award Drawings : i ik ID' : P N . . '
R110|] C4 9 construction drawings, late changes after the Risk ID'ed at Risk Workshop of 22-Sep-2011 Similar risks R Commercial Gokhan Saltan Minor 7--30 Minor 100 - 1,000 Unlikely 0.1% - 1% Low
(C4) } X 25 & R-109 for C1 & C4 (sLI
contract's award may occur leading to extra costs
Due to possibility of wild fires ignited by natural
(lighting) or human-related events (equipment,
R112] C4 Wild Fires (C4) camp, smoking, etc.), forest fires might be started Risk ID'ed at Risk Workshop of 22-Sep-2011 HSS Kyle Tucker (NE) Unlikely 0.1% - 1% Medium
leading to the C4 camp & site evacuation, injuries/
fatalities or loss of equipment
As several C4 construction activities are planned [Risk ID'ed at Risk Workshop of 22-Sep-2011 This is generic
for winter, abnormal winter weather (low risk for whole project different impact for different
R118| C4 |Adverse Weather (C4)| temperatures, snow storms, snow falls, etc.) may components: Mapping may be done to all winter Construction | Kyle Tucker (NE) Minor 7 --30 Minor 100 - 1,000 Possible 1% - 50% High
occur during the construction leading to lower |construction aptivities but with ilndividual impacts. This could
productivity, construction delay and safety risks impact use of helicopters (R-94)
Risk ID'ed at Risk Workshop of 22-Sep-2011 R-176 covers
As several dozens of C4 construction permits are | this a'attt‘the(L'C:;()w;L this ri|3k is d.itffere”tlfzom EA/ E'i
: . : permitting (ris . I several permits are late or missed,
R120] Ga | Construction Permits | o e (or some missed ane) | aie mpactmy be maor o oxemeforcot and Reguiaory | KyleTucker8) | Major | 90-360 | meior | 1990 | possibie | 1%-50% | Mecium
(C4) P i . . schedule. When mapping this risk may be attached to 9 y Y J J 100,000 ° °
may delay Sever_al ConStrUCtlgn aCtIV!tIeS leading to several major construction activities with possible impact
schedule impacts and increasing cost and moderate probability. Similar risk R-119 & R-120 for C3
& C4
. L Risk ID'ed at Risk Workshop of 22-Sep-2011 For C4 it is
Due to I?SS than optimal logistics planv, Some mostly about tower parts delivery. This supply package risks|
transportation aspects (weather/ season's delivery | s general for all components. However, impact on schedule
window, size of equipment, road conditions, for different components is different. Evaluation of the
R122| C4 Logistics (C4) availability of lifting equipment in ports, etc.) might |impacts would be required during the mapping of this risk to Commercial Ed Over (SLI) Major 90 - 360 Moderate | 1,000 - 10,000| Unlikely 0.1% - 1% Medium

impede timely delivery of C4 equipment &
materials to the sites that leads to schedule delays
and extra costs

schedule activities. Different causes may be considered in
detail during PEP-PER study. Presumably, in case of lump
sum contracts cost impact would be very low due to LD, but

schedule delay could be substantial
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LCP COST & SCHEDULE RISKS RETRIEVED FROM STATURE

Risk Title

Construction Labour

Risk Description

Due to a) features of the labour market in NL
(several major projects, low supply, tendency for
labour to migrate to Western Canada, etc.); b)
planning of power line construction in various

CIMFP Exhibit P-01004

Comment

Risk ID'ed at Risk Workshop of 22-Sep-2011 R-172 covers
this at the LCP level. Labour Availability risk should be LCP
general risk, Hilary is to coordinate this activity for three
components. This risk doesn't take into account labour

Category

Schedule: Rank

Schedule:
Range, day

Cost: Rank

Cost: Range

Probability:
Rank

Probability:
Range

Risk Level

. . ) L . Commercial Kyle Tucker (NE Extreme > 360 Extreme >100,000 Likel 50% - 909 High
R124| C4 Availability (C4) (remote) areas of NL, the lack of quantity of productivity (see R-98). The impact is different for different Y (NE) Y % e 9
construction manpower may lead to C4 schedule | works. Both R-98 and R-43 may be a subject of PEP-PER
delay and extra labour costs to attract as well as review. This risk could be considered as strategic and
quality of works, safety risks, etc subject to risk resolution led by Nalcor
Due to features of the labour market in NL, issues | ]
with availability of skilled workers and labour E'Sk '?hedLaéPRfk \’lvf;f:shopkothZ-zeg-ZO“ 5—173 Coversl
: : : : this at the evel. This risk should be considered genera
. agreement with Unions, the available construction
Construction Labour 9 L LCP risk. Ron Power and Normand Bechard are to own this . . . 10,000- P o, 9, -
R129| C4 . manpower may have lower productivity than } o i Construction | Kyle Tucker (NE) Major 90 - 360 Major Likely 50% - 90% High
Productivity (C4) dinCab ti / schedule. leadi at the project level. This risk should be considered along 100,000
assumed in ase estimate/ schedule, leading i r-43, R-123, R-124 (availability/ quantity). Both R-127
to higher construction costs, schedule delays as [ang R-43, R-123, R-124 may be subject of PEP-PER review
well as quality of works, safety risks, etc.
] ] Risk ID'ed at Risk Workshop of 22-Sep-2011 This general
Major Material As a result of poor scheduling, schedule risks and | risk for any supply package. This is a common risk for all
. i interface management, major contract delivery components. Even in case of lump sum contracts . Kumar . . o 0 .
R131| C4 Del!very (C4): milestones for HVac might not be met leading to monitoring of schedules and schedule risks is required. Commercial Kandaswamy (SLI) ikl S Fosellilis Ut = 805 Medium
Planning for HVac overall C4 schedule delay Similar risks R-51 & R-130. This is risk for HVac; Risk R186
is for Hvdc
Due to lack of control over contractor's Risk ID'ed at Risk Workshop of 22-Sep-2011 This general
truction activities or poor interface risk for any contract package. This is a common risk for all
Contractor's Errors/ cons . Y package. . . . .
R135] C4 L. management, contractor(s) might make errors/ components. Even in case of lump sum contracts Completeness CIaud(eSII_Dlz;neau Major 90 - 360 Minor 100 - 1,000 Unlikely 0.1% - 1% Medium
Omissions (C4) omissions (including false works) leading to C4 re-| monitoring of schedules and schedule risks is required.
work, extra costs and schedule delay Similar risks R-59 & R-134 for C1 & C3
Due to lack of control over supplier's design
Design & activities, poor interface management or lack of | Risk ID'ed at Risk Workshop of 22-Sep-2011 This general
Manufacturing technological readiness to produce, supplier(s) risk for any supply package. This is a common risk for all Kumar
R137] C4 . might produce design with errors/ omissions so components. Even in case of lump sum contracts Completeness Kandaswamy (SLI) Major 90 - 360 Minor 100 - 1,000 Unlikely 0.1% - 1% Medium
Errors/ Omissions that the final products do not meet C4 spec/ quality monitoring of schedules and schedule risks is required. Y
(C4) requirements and give rise to a need to re-design/ Similar risks R-60 & R-136 for C1 & C3
re-work, extra costs and schedule delays
As a result of labour shortage and deviation from
Drug & Alcohol standard hiring procedures, instances of drug/ Risk ID'ed at Risk Workshop of 10-Nov-2011 This risk
R140| C4 Ab ca alcohol abuse might take place at C4 construction |should be evaluated by HSS team. Similar risks R-139 & R- HSS Kyle Tucker (NE) Possible 1% - 50% High
use (C4) sites and camps leading to security and safety 139 for C1 & C4
risks including injuries and fatalities
As detail geotech study data are not available RiSkrtl‘D'Td at Riik V‘:F’rkShct’P.:_’f 10}1N°‘|’c'!2£11 'mPZ‘CtS;”
. dUring C4 design phase and |f COntraCtUaI particular construction activities snou e consiaere
Geotech vs. Claims individually. If managed properly this may become an
T . : . . ) . O
R151| C4 (C4) obI|g'a't|ons are not clea.rly stated, unforgseen soil opportunity. Similar risks R-149 & RA51 for C1 & C3. Commercial | Afzal Hussain (SLI) Moderate | 1,000 - 10,000] Unlikely 0.1% - 1% Low
conditions (real or mjaglnary).could be discovered Drilling program for DC is acceptable even before the EA
by contractors leading to claims and extra costs release, for AC is not posisble
As conservative design approach ("worst case"
scenarios) is used at C4 early design phases for | Risk |D'ed at Risk Workshop of 10-Nov-2011 This is
Optimisation of the 5:1” tthreedcomllat(')r;er']ts (:UT t? |fka Of)di&gnlljngm gzréeral oppoménfity for 3” three cor;]]ponents. Before Corban Sl OPPORTUN
. . ata ana multiple inputs (intertaces), it cou e addressing and focused activities this opportunity is . okhan Saltan ;
, e I Technical Moderate | 1,000 - 10,000 Likel 50% - 90%
R155| C4 | Conservative Design possible to optimise the design in the course of assessed as prob=3, cost=3, schedule=3 as some (SLh v ° ° ITY

(C4)

engineering development leading to cost
reductions, accelerated schedules and better
constructability

optimisation will be done anyway. Focused activity should
increase the probability/ impacts
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LCP COST & SCHEDULE RISKS RETRIEVED FROM STATURE

Risk Title

Supplier's QA/QC

Risk Description

Due to poor definition of required product quality,
failure by supplier to implement effective QA/QC
system and lack of control over sub-vendor quality

CIMFP Exhibit P-01004

Comment

Risk ID'ed at Risk Workshop of10-Nov-2011 This is a
general risks for all component's supplier's packages.

Category

Schedule: Rank

Schedule:
Range, day

Cost: Rank

Cost: Range

Probability:
Rank

Probability:
Range

Risk Level

R159| C4 . Despite lump sum contracts and LD, schedule risks are still Commercial | Kyle Tucker (NE) Major 90 - 360 Minor 100 - 1,000 Possible 1% - 50% Medium
(C4) SysFem, final C4 Product(s) could not pass the there and require monitoring. Similar risks R-61 & R-158 for
quality tests, leading to re-work, extra costs and C1&C3
schedule delay
As multiple complex hard & soft C4 interfaces
require inputs from project components and
disciplines and outputs to contractors, efficiency of | Risk ID'ed at Risk Workshop of 10-Nov-2011 R-178 covers
R163| C4 Interfaces (C4) the interface management might turn out to be  [this at the LCP level. Solder Pond: interface with Nalcor and Interface Kyle Tucker (NE) | Moderate 30 - 90 Moderate | 1,000 - 10,000 Likely 50% - 90% Medium
less efficient than planned in the baseline, leading | C3.  Similar risks R-64 & R-162 for components C1 & C3.
to use of conservative assumptions, late changes,
re-work, extra costs, schedule delays
Due to features of the labour market in NL and
Availability of SLI lack of qualified C4 construction management | Risk ID'ed at Risk Workshop of 10-Nov-2011 R-172 covers
Construction personnel, difficulties with attracting and retaining | this at the LCP level on labour availability and productivity,
R165| C4 of right engineering and management personnel | should be part of PEP-PER review. Similar risks R-65 & R- Construction | Kyle Tucker (NE) | Moderate 30-90 Moderate | 1,000 - 10,000] Possible 1% - 50% Medium
Management may occur leading to negative impact on design 164 for C3 & C4.This risk is about LCP not contractor's
Personnel (C4) and construction, lower productivity and higher personnel.
labour costs
Due to involvement of multiple organizations at the
Site Safety C4 construction sites, safety codes and operators [Risk ID'ed at Risk Workshop of 10-Nov-2011 Similar risks R
] i 5 > . HSS Kyle Tucker (NE nlikel 1% - 19 Medium
R171] C4 Coordination (C4) (including union) mistakes may occur leading to 83 & R-171 for C1 & C4 4 (NE) Ll ey BE= 1%
injury and potential fatalities
As part of the Construction Power Supply package
scope includes river crossing and clearing of the
Transmission Line | river bank area, these activities could disturb and | Risk ID'ed on 15-Dec-2011 this risk came from package Kumar
R180] C4 | River Crossing vs. contaminate the river giving rise to higher Total | inventory CD0512 - Construction Power Supply (package Environmental Kandaswamy (SLI) Unlikely 0.1% - 1% Low
TSS (CD051 2) Suspended Solids (TSS) levels (Standard: TSS risk 4). Formally this risk belongs to C3 but managed by C4.
<30 p.p.m.) and leading to extra costs and delays
to comply with regulations
] . Risk ID'ed at Risk Workshop of 22-Sep-2011 This general
Major Material As a result of poor scheduling, schedule risks and | risk for any supply package. This is a common risk for all
. . interface management, major contract delivery components. Even in case of lump sum contracts ) Keenan Healey . . G 6 .
R186| C4 DeI!very (C4): milestones for HVdc might not be met leading to monitoring of schedules and schedule risks is required. Commercial (SLI) Major 90 - 360 Possible 1% - 50% Medium
Planning for HVdc overall C4 schedule delay Similar risks R-51 & R-130. This is risk for HVdc; Risk R131
is for HVac
Risk ID'ed at Risk Workshop of 20-Sep-2011 This is a risk
o that covers at LCP level corresponding component's risks R
Due. to high |ntere§t of the government, gel.ﬂ.eral 9, R-67, R-70, R-95. Purpose: coordination and support at
public and NGO's in the LCP, special conditions LCP level. This particular risk doesn't take part in
EA Release Special may be attached to the project permits (EA vs probabilistic risk assessment as the component's risks will 10,000-
: ) L ) ) ) Regulator Ron Power (NE Maijor - Maijor . Possibl 1% - 509 Medium
R3 Conditions Environmental Protection Plan) resulting in scope | instead. EA release for C1 was done in March 2012. EA gulatory (NE) Ele 90 - 360 ajo 100,000 ossible % - 50%
change, schedule delays and extra costs to release for HVdc and C3 will be done later separately. After
comply EA release issued for MF and HVac line in March 2012, this
risks is about HVdc, marine link and converter stations and
can be downgraded
Due to heated market conditions or financing Ris:< 'Dlled alt tRi(sjktWorktshotp <)'f11—8ep}20'1 1(Thi7fris§)is
Contracting Strate constraints, LCP may need to change contractin closely refated to contractor s & supplier's {qua fiie . ) 1 - . .
R52 | LCP g ay P Y ) 9 ) 9 availability: R-44, R-68, R-125, R-126, R-147, R-148. These Commercial Ron Power (NE) Major 90 - 360 Major o0y Possible 1% - 50% Medium
strategy, causing delays in schedule and increase 100,000

Adjustments

in cost

risks could be causes for this risk. Moreover, risks R-177

and R-179 drive this risk at LCP level
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LCP COST & SCHEDULE RISKS RETRIEVED FROM STATURE

Schedule:

Probability:

Probability:

Risk Title Risk Description Comment Risk Category Schedule: Rank Range, day Cost: Rank Cost: Range . Range Risk Level
As an intent to maintain project schedule when
working under time crunch or due to incomplete
contracting strategy, fast tracking approach
towards RFP/ contracts development and Risk ID'ed at Risk Worksho of 21-Sep.2011 This i
. g . IS eda IS! Orksnop o -oep-. ISIs a .
R54 | LCP |RFP/ Contract Quality t de,:.“atlon frog\ eStabI.IS:tes pr(OjCUI;GZ?:t/t lead general risk for all components/ packages. It might be a T Commercial Pat Hussey (NE) Major 90 - 360 Major :860880 Possible 1% - 50% Medium
contracting procedures might be adopted that lea subject of PEP-PER study ,
to sub-standard, incomplete or inadequate
package scopes and unclearly defined contractual
obligations in terms of scope, cost, schedule,
quality, safety
Due to maturity of owner and wealth of experience| "L & 0L o0 o8 et eand OPPORTUN
) - ) . - ) _ . W G
R69 | LCP | Knowledge Transfer oppgrtSuLnIny eX|§ttfor mte:facmg ge.;]tv:jeen Nalcor training could be visible. Although Nalcor could lead this, Interface Bob Barns (NE) | Moderate 30-90 Moderate | 1,000 - 10,000 Likely 50% - 90% Ty
an on existing system and hvdc system Nick Gillis should be part of the opportunity resolution team
Due to complexity, overall integration of all LCP ) i ) o
Final Project components and activities plus external Island Link| ik 'fD ed SZTLS‘; \_N‘_)rrSho‘:, °f21'se‘)'2°:: TT:‘ ”iE Oraanisational
R72 | LCP h rior to project commissioning, may represent comes from at is integrating componentfor the ofner - . rganisationalif - o ) power (NE) Moderate 30-90 Moderate | 1,000 - 10,000] Possible 1% - 50% Medium
p proj 9 y rep
Integration L . components. This risk is also linked with the external Enterprise
significant challenge leading to overall delay of interfaces risk R-71
commissioning
] ] o Risk ID'ed at Risk Workshop of 21-Sep-2011 This is quite
Because the base estimate for DG3 is preliminary |certain (issue) to happen and should be managed outside of
. d done in money of the base period, the real risk register model: 1) in "ranges" model for uncertainties
Class of Estimate & | "¢ . . L 9 ‘ 9 - .
R77 | LCP . pricing in the time of purchasing may be different | around cost estimate accounts and 2) in cost escalation T | Commercial | Jason Kean (NE) Major 11860880 éln:to§t >90% High
Cost Escalation due to market conditions then, leading to extra model. This should be considered as opportunity (cost de- ’ gt
costs escalation) if time of purchasing is properly used to
minimise pricina
Due to volatility of equipment pricing, early oppoElijsnkitlyDt;z(z):;(Tsisgnvx\(:vr:esr:F:)c::czyzéie;:rzc:?:;si-:;giiefor Normand Bechard OPPORTUN
i i i H - - i o/ _ 0,
R80 [ LCP| Early Procurement procuremednt ;:|>f eqmpmeﬂnt ctqulfhresu: |3 I?wer final investment decision. Time of purchasing may be Commercial (SL) Major 90 - 360 Moderate | 1,000 - 10,000 Likely 50% - 90% Ty
cost and allow some float in the schedule defined using macro economic data from Global Insight
Due to possible a) problems with delivery of
packages (quality, labour availability, etc.), b)
project/ document controls under-staffing, ¢)  [Risk ID'ed at Risk Workshop of 22-Sep-2011 This is part of
Project Controls: ifficulti iti isk i . : i
R81 | LCP ]| difficulties to. measure progress and q.uantlFles of risk inventory for (almost) any paf:kage t‘>oth supply and o Commercial Normand Bechard Moderate 30-90 Minor Possible 1% - 50% Medium
Packages construction packages, d) late engineering construct ones. Due to LD cost impact is not high but (SLI)
changes, some packages could be delivered with schedule delays are still there.
delays and increased quantities, leading to overall
schedule delays and extra costs
Due to current limited number of operators within
Nalcor, understaffing during commissioning and Risk ID'ed at Risk Workshop of 21-Sep-2011 Could be
R84 | LCP Operation Staff operations may occur, leading to commissionin considered along with R-69 (knowledge transfer), R-72 T Operations | John Mallam (NE) Moderate | 1,000 - 10,000f Possible 1% - 50% Medium
Y p y 9 g . J Je tran
delay, start of operations and lower accet (intergration) and R-78 (commissioning)
productivity
Due to slow economy in some parts of the world, Risk ID'ed at Risk Workshop of 22-Sep-2011 That
. opportunity could be exploited to source services | OPPOTtunity may be split to three for C1, C3, C4 if required. . 10,000- . OPPORTUN
R86 | LCP| Sourcing Globally f PP kyt I thp 1d diving rise t ¢ Savings should not be overridden by low quality and Commercial Norma?éil_l;:’)echard Major 1800880 Possible 1% - 50% TY
rom markets afl over e' world giving rise to cos schedule delays. Close overlapping with R-96 - may be ’
savings combined
Due to intimate involvement of Innu people in
delivery of the project (IBA), there might be
instances of negative influence on LCP
Innu Involvement/ | contracting, permitting, labour relations, that leads | Risk ID'ed at Risk Workshop of 9-Nov-2011 This risks
R141| LCP to narrower choices of contractors, suppliers and | should be considered along with labour and contractor's T External Pat Hussey (NE) | Moderate 30-90 Moderate | 1,000 - 10,000] Possible 1% - 50% Medium
IBA labour, issues with environmental monitoring and availability, labour productivity and permitting risks
permitting (destruction of land and hunting areas
during construction, etc.) leading to extra costs,
schedule delays, safety issues, etc.
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LCP COST & SCHEDULE RISKS RETRIEVED FROM STATURE

Risk Title

Risk Description

CIMFP Exhibit P-01004

Comment

Risk

Category

Schedule: Rank

Schedule:
Range, day

Cost: Rank

Cost: Range

Probability:
Rank

Probability:
Range

Risk Level

Risk ID'ed at Risk Workshop of 9-Nov-2011 This is not
As RAM analysis for whole system has yet to be exactly a project risk. But it makes impact on the LCP
carried out according to declared level of economic model through OpEx and hence important for
availability, spare part requirements could be too competitiveness of LCP. Corresponding RAM modeling
R144| LCP| Spare Parts v. RAM i ’ db aditi | ObE ¢ should be done during project development by operations | T Operations | John Mallam (NE) | Moderate 30-90 Moderate | 1,000 - 10,000 Possible 1% - 50% Medium
conservative an ecome an adai IOha pEX Ccos people. Potentially, that may be an opportunity to optimise
that leads to pogrer project economics and lower the level of spare part and redundant equipment stock as
attractiveness for stakeholders well as demonstrate investor's structured approach towards
OpEx and economic model development.
As a) coordination between SLI and Nalcor reflects| Risk ID'ed at Risk Workshop of 9-Nov-2011 a) Different
current contract between the organisations; b) approaches and experience towards various EPCM
different organisational approaches/ cultures exist [ ~ activities should be married based on the Contract; b)
as related to the contract interoretation and people from various SLI divisions are seconded to the LCP
SLI - Nalcor Contract, decision making; c) lack of stszfing in both that have variations of procedures inside of SLI. c) Existing Organisational/ 10,000-
R156] LCP| Coordination and isati tak ’ | the lack of ali ¢ cost+ contract (Consultancy type) between Nalcor and SLI| T gnter rise Ron Power (NE) Major 90 - 360 Major 106 000 Likely 50% - 90% High
Alignment organisa '_Or?s a es.p ace,. . € lack of alignmen assumes no room for changes and key decision making by P ’
and.deC|S|on-m'ak|ng efﬂ(_“?ncy COL'”d oceur, SLI. d) This risk should be considered along with risk R-64
leading to non timely decision making, lower (internal interfaces), and R-69 (opportunity to train and
quality of decisions, re-work, schedule delay and | coach). Good progress is done on coordination streamlining
extra costs recently. But still it is top organisational risk
Risk ID'ed at Risk Workshop of 9-Nov-2011 Engineering
As each component develops all required facilities | from all three components should review this opportunity,
independently (including accommodation), there dj Cotmpa:e 'requ"'emtents (ITIUd"I]g tlmlg%) o mt'aket Organisational/ | Normand Bechard OPPORTUN
. . . L adjustments in project execution plan and base estimates. _ ) . o/ _ano
R157| LCP| Facilities Sharing cgu]d be an opportunity to share facilities gnd Moderate probability and impacts are selected, focused Enterprise (sL) Moderate 30-90 Moderate [ 1,000 - 10,000 Likely 50% - 90% ITY
optimise their use among componfents, leading to activities could increase these. Nick Gillis assigned to
overall CapEx reduction manage internal interfaces among three component
enaineering manaagers
Risk ID'ed on 1-Dec-2011 This risk is considered a general
. LCP risks managed at the project level. Same time, C1, C3
Due_ to fea_tures of the labour market in NL (several and C4 have the same risks at the component levels to
major projects, low supply, tendency for labour to | assure proper management of the risk at component level:
Construction Labour migrate to Western Canada, etc.) the lack of R-43 (for C1), R-123 (for C3) and R-124 (for C4). Also
R172| LCP o quantity of construction manpower may occur covered are risks R-65, R-164, R-165 (construction T Commercial | Ron Power (NE) Extreme > 360 Extreme >100,000 Likely 50% - 90% High
Avallab“'ty -LCP leading to LCP schedule delay and extra labour | management availability). Hilary Hynes is to coordinate this
costs to attract as well as giving rise to reduction risk with corresponding component's risk owners, SLI and
of quality of works, safety risks impact, etc Nalcor management. This particular risk doesn't take part in
’ T probabilistic risk assessment as the component's risks will
instead.
Risk ID'ed on 1-Dec-2011 This risk is considered a general
Due to a) features of the labour market in NL, b) | LCP risks managed at the project level. Same time, C1, C3
issues with availability of skilled workers, c) labour | and C4 have the same risks at the component levels to
agreement with Unions; d) inadequate assure proper management of the risk at component level:
g : : R-127 (for C1), R-128 (for C3) and R-129 (for C4). Normand
Construction Labor organisation c.)f construction works, the available Bechard & Ron Power are to coordinate this risk with . . o o .
R173| LCP o construction manpower may have lower i o T Commercial | Ron Power (NE) Extreme > 360 Extreme >100,000 Likely 50% - 90% High
Productivity - LCP roductivity than assumed in LOP base estimate/ corresponding component's risk owners, SLI and Nalcor
P Y . . ; management. This is rather issue (given) that should be
schedule, leading to higher CO_nStrUCt'on costs, taken into account in "ranges" model of base estimate not
schedule delays as well as quality of works, safety | risk register model. This particular risk doesn't take part in
risks, etc. probabilistic risk assessment as the component's risks will
instead.
Due to exposure of C1, C3, C4 to sensitive areas | Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP
(archeological sites, fish habitat, terrestrial habitat, |level corresponding component's risks R-10, R-19, R-104, R| 10,000-
R175] LCP | Sensitive Areas -LCP bird nesting), delays may occur with permit's 20, R-105, R-21, R-106. Purpose: coordination and support| T Regulatory | Steve Pellerin (NE) Major 90 - 360 Major 106 000 Possible 1% - 50% Medium
obtaining and start of construction works which at LCP. This particular risk doesn't take part in probabilistic !
leads to work stoppage and overall project delay risk assessment as the component's risks will instead.
As several dozens of C1, C3, C4 construction
permits are required to start and continue IR'ST ID'ed on 1(;',360'2011 Th'st,'s a :Sk';h;:; C':Vﬁr; aF; '-12';
Construction Permits : ; evel corresponding component's risks R-36, R-119, R-120. . _
R176] LCP Constructlon., Iatz permits for Zo:ne of therT|1 (or Purpose: coordination and support at LCP. This particular | T Regulatory Ron Power (NE) Extreme > 360 Moderate | 1,000 - 10,000} Possible 1% - 50% High
-LCP Some m|s§e. . ones) may elay sever.a risk doesn't take part in probabilistic risk assessment as the
construction activities leading to schedule impacts component's risks will instead.
and increasing cost
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Schedule:

Probability:

Probability:

Risk Title Risk Description Comment Risk Category Schedule: Rank Range, day Cost: Rank Cost: Range . Range Risk Level
As several mega projects are planned in North | ik |ped on 1-Dec-2011 This is a risk that covers at LGP
America related to hydro power generation and | |evel corresponding component's risks R-44, R-125, R-85.
c ' transmission, it might become difficult to timely Purpose: coordination and support at LCP. This particular
ontractor’s . e . . . . M . Almost o .
R177| LCP e attract skilled/ qualified on-site contractors that | risk doesn't take part in probabilistic risk assessment as the| T Commercial Ron Power (NE) Extreme > 360 Extreme >100,000 Certai >90% High
Availability - LCP leads to premium costs to attract, inflated component's risks will instead. This risk could drive R-52 St
construction costs, lower productivity, less (adjustment of LCP contracting strategy). Ron Power is to
attractive contract terms for LCP, safety risks, etc. support managing this risk
As multiple complex hard & soft interfaces require
inputs from project components and disciplines as
well as external organisations (CFLco, SOBI, Risk ID'ed on 1—!3ec—2011 ThIS'IS 'a risk that covers at LCP
etc.), efficiency of the interface management might | '¢V! ;ogrfsso;:'rsfg";pggegj;‘gk;'jf;' §'162' R-163, Alriost
.. . -1, R-19, R-10, R-/0, R-100, R-10/7 . Purpose: 0, .
- T > > >
R178| LCP Interfaces - LCP turn out tp be Ies§ efficient than planned'm the | rdination and support at LCP. This particular risk doesn't Interface Ron Power (NE) Extreme 360 Extreme 100,000 Certain 90% High
basgllne, leading to use of conservative take part in probabilistic risk assessment as the
assumptions, late changes, re-work, extra costs, component's risks will instead.
schedule delays, failures during commissioning,
etc.
Risk ID'ed on 1-Dec-2011 This is a risk that covers at LCP
As there is limited number of qualified suppliers in 'ev‘?:;’"zsmndmg CO'EP"‘:?“t'S ”dSks R-33, ngl;R%L?a R
. a_.e | asituation of a heated market it could be difficult - Purpose: coordination and support a - 1his
Supplier's Availabilit - : . i i ' i ilistic ri . . 10,000- . .
R179| LCP PP y to engage qualified suppliers on LCP terms without particular risk doesnttake'pa'rt in "T°‘.’ab"'5t'° ”s.k . T Commercial Ron Power (NE) Major 90 - 360 Major ’ Possible 1% - 50% Medium
-LCP R f tract orice that gi ise to inflated assessment as the component's risks will instead. This risk 100,000
Increase o .Con ract price that gives rise to Inflated | ¢4 grive R-52 (adjustment of LCP contracting stratefgy).
project costs and schedule delays Ron Power is to support managing this risk. Ron Power is to
support managing this risk
As a) IBA agreement covers mostly economic
aspects of Innu people benefits; b) some Innu
people oppose to LCP due to environmental and
Opposition by 'non- cuIt:JraI con(;/lell'r;s; c) somte othe;]rtl):lrstfl.\tl.atlo: s
. . eople (e.g., Métis) seem to wish benefiting from . ) .
R182| LCP| IBA'First Nations people (€.g ) 9 Risk ID'ed on 15-Dec-2011 T External Jason Kean (NE) | Moderate 30-90 Moderate | 1,000 - 10,000] Possible 1% - 50% Medium
LCP same way as Innu people, representatives of
Groups First Nations could block the construction sites to
apply pressure on LCP and to promote their
agendas leading to schedule delay, extra costs
and reputational damage
As a) non-unionised contracts are planned for
several packages; b) significant enough difference
in rates for unionised vs. non-unionised labour is
expected; ¢) communication among unionised vs. | i ) )
Unionised vs. Non- | non-unionised workers at various LCP sires is R'S‘;;[;k:‘;znciﬁiagj:;;igzgssf;;%’?h:f:::;?r';g:;”ng
H . . : : ’ : q _ _ A o/ _ 0, H
R184| LCP | unionised Package expected, e) no camp or basic camp is to be packages. Poaching could be a case among unionised or T | Commercial | Jason Kean (NE) Major 90 - 360 Moderate | 1,000 - 10,000] Possible 1% - 50% Medium
Contracts provided to non-unionised workers, strike/ unrest among non-unionised packages too.
among non-unionised workers may occur, leading
to disruption of clearing works, moving of workers
to unionised contracts, schedule delays, safety
and security impact, reputation damage
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Comment

Schedule: Rank

Schedule:

Cost: Rank

Probability:

Probability:

Risk Level

R187

LCP

IT/ 1S

Risk Description

Due to possible a) challenges to implement
integrated IT/ IS in several project locations; b)
requirements to effectively support construction

management, project/ document control (including
progress management); c) requirements to

integrate vendors; d) differences in Nalcor and SLI

corporate IT/IS; e) budget restrictions; adopted 1T/

IS could be breached or have low efficiency,
leading to loss of critical data, lower efficiency of

project & document controls and construction
management, lower level of vendor integration,
schedule delay and project extra costs.

Risk identified on April 18th, 2012 as a result of preps for LL
session and creating of the IT/ IS task force

Risk Category

Organisational/
Enterprise

Ron Power (NE)

Moderate

Range, day

30 -90

Moderate

Cost: Range

1,000 - 10,000

Rank

Possible

Range

1% - 50%

Medium
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