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Project DescriptionProject Description

ll Existing 2 lane rural roadway section to beExisting 2 lane rural roadway section to be
reconstructed to 5 lane sectionreconstructed to 5 lane section

ll Cycle lanes to be added throughoutCycle lanes to be added throughout
ll Turning lanes to be added at selectedTurning lanes to be added at selected

intersectionsintersections
ll 3.6 km in length3.6 km in length
ll Grade separation added at CN Rail crossingGrade separation added at CN Rail crossing
ll MRC retained for Preliminary and DetailedMRC retained for Preliminary and Detailed

Design ServicesDesign Services



Purpose of the ProjectPurpose of the Project

ll To address current operational and safetyTo address current operational and safety
needsneeds

ll Consider the needs of other modes ofConsider the needs of other modes of
transportationtransportation

ll Accommodate planned regional growthAccommodate planned regional growth
across the Cataraqui River screen lineacross the Cataraqui River screen line
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Embankment Construction inEmbankment Construction in
Difficult Soil ConditionsDifficult Soil Conditions

ll Settlement and Capacity ConcernsSettlement and Capacity Concerns
ll PreloadingPreloading
ll Wick DrainsWick Drains
ll LightLight--Weight Fill MaterialsWeight Fill Materials
ll SlagSlag
ll Expanded Polystyrene (EPSExpanded Polystyrene (EPS –– Styrofoam)Styrofoam)

ll Minimize Embankment HeightMinimize Embankment Height
llOverOver--span the structurespan the structure
ll Reduce superstructure depthReduce superstructure depth

ll Combinations of any of the aboveCombinations of any of the above



Embankment PreEmbankment Pre--Loading,Loading,
QEW/Red Hill Creek InterchangeQEW/Red Hill Creek Interchange
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Alignment and Bridge AlternativesAlignment and Bridge Alternatives

ll Embankment costs are very sensitive toEmbankment costs are very sensitive to
the volume of fill in the embankmentthe volume of fill in the embankment

ll Volume is directly related to:Volume is directly related to:
ll Width of the crossWidth of the cross--section & side slopessection & side slopes
ll Profile of the roadwayProfile of the roadway
ll Overall length of the structureOverall length of the structure

ll Profile is function of structure depthProfile is function of structure depth
ll Depth is a function of span and bridge typeDepth is a function of span and bridge type



Alignment and Bridge AlternativesAlignment and Bridge Alternatives

ll EA identified aEA identified a ““preferred alignmentpreferred alignment””,,
profile and bridge typeprofile and bridge type

ll Preliminary design team saw anPreliminary design team saw an
opportunity to optimize these variablesopportunity to optimize these variables

ll Created 3 new alignments with 2 bridgeCreated 3 new alignments with 2 bridge
types and spans for each alignmenttypes and spans for each alignment
ll A total of 6 new alternativesA total of 6 new alternatives
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Dealing with Alternatives in RiskDealing with Alternatives in Risk
AssessmentsAssessments

ll Alternative designs, alignments and profiles mayAlternative designs, alignments and profiles may
exist at the time of a Risk Assessmentexist at the time of a Risk Assessment
Workshop if carried out early in the ProjectWorkshop if carried out early in the Project

ll A range of costs encompassing all alternativesA range of costs encompassing all alternatives
could be generated and then included in a singlecould be generated and then included in a single
risk assessmentrisk assessment

ll Alternatively, risk assessments could be run forAlternatively, risk assessments could be run for
each of the different alternatives that existeach of the different alternatives that exist
ll This is only practical if there are only a fewThis is only practical if there are only a few

alternatives and they that donalternatives and they that don’’t interrelate with eacht interrelate with each
otherother



Dealing with Alternatives in RiskDealing with Alternatives in Risk
AssessmentsAssessments

ll Risk Workshop presented an opportunity toRisk Workshop presented an opportunity to
assist the Project Team with the selection of aassist the Project Team with the selection of a
newnew ““preferred alternativepreferred alternative””

ll Qualitative and Quantitative approach was usedQualitative and Quantitative approach was used
ll Costs for all alternatives were validated andCosts for all alternatives were validated and

base costs establishedbase costs established
ll Qualitative assessment involved listing andQualitative assessment involved listing and

comparing the advantages and disadvantages ofcomparing the advantages and disadvantages of
each alternativeeach alternative

ll A newA new ““preferred alternativepreferred alternative”” was identifiedwas identified
ll Cost Risk Assessment done on the new preferredCost Risk Assessment done on the new preferred

alternative AND the modified EA preferred alternativealternative AND the modified EA preferred alternative



Risk AssessmentRisk Assessment
ProcessProcess



Risk Assessment ProcessRisk Assessment Process
ll MRCMRC’’ss RECAPRECAP Process InvokedProcess Invoked
ll RECAPRECAP -- Based on WDOT ProcessBased on WDOT Process
ll RR iskisk
ll EE valuation andvaluation and
ll CC ostost
ll AA ssessmentssessment
ll PP rocessrocess

ll Quantitative, timeQuantitative, time--based analysis of financialbased analysis of financial
risks to projects including environmental,risks to projects including environmental,
political/social, administrative, engineering,political/social, administrative, engineering,
economic, construction & safety issueseconomic, construction & safety issues



Differences betweenDifferences between RECAPRECAP and WDOTand WDOT

ll Very few differencesVery few differences –– RECAPRECAP waswas
developed using WDOT as a basedeveloped using WDOT as a base

ll Methods for building the Risk RegisterMethods for building the Risk Register
differ slightlydiffer slightly
ll RapidRapid--fire Brainstorming Session introducedfire Brainstorming Session introduced

early in the workshopearly in the workshop
ll Ideas are elicited earlyIdeas are elicited early
ll Provokes and expands group thought basisProvokes and expands group thought basis
ll Plants seeds for further risk elicitationPlants seeds for further risk elicitation
ll Provides some focus for breakProvides some focus for break--out groupsout groups



Differences betweenDifferences between RECAPRECAP andand
WDOT (ContWDOT (Cont’’d)d)

ll Risks and opportunities identified duringRisks and opportunities identified during
the brainstorming session are initiallythe brainstorming session are initially
ranked using a qualitative processranked using a qualitative process
ll Prioritizes risk and opportunitiesPrioritizes risk and opportunities
ll Focuses the team on the most significant risksFocuses the team on the most significant risks
ll Results in a more efficient use of time in theResults in a more efficient use of time in the

workshopworkshop



ResultsResults



Cost Comparison SummaryCost Comparison Summary

ll Alternative No. 1Alternative No. 1
Modified ESR Align.Modified ESR Align.

ll 1010thth PercentilePercentile:  $ 49.5 M:  $ 49.5 M
ll 5050thth Percentile:Percentile: $ 52.8 M$ 52.8 M
ll 8080thth Percentile:Percentile: $ 55.0 M$ 55.0 M

ll Base:            $ 47.1 MBase:            $ 47.1 M

ll Alternative No. 2BAlternative No. 2B
Middle AlignmentMiddle Alignment

$ 49.3 M$ 49.3 M
$ 53.1 M$ 53.1 M
$ 55.7 M$ 55.7 M
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Cost Comparison SummaryCost Comparison Summary

ll Alternative No. 1Alternative No. 1
Modified ESR Align.Modified ESR Align.

ll Low      $ 45.7 MLow      $ 45.7 M
ll High     $ 60.6 MHigh     $ 60.6 M

ll Alternative No. 2BAlternative No. 2B
Middle AlignmentMiddle Alignment

$ 43.9 M$ 43.9 M
$ 63.9 M$ 63.9 M



Cost Variation DriversCost Variation Drivers

ll Need for 6 lane c/s at grade separationNeed for 6 lane c/s at grade separation
ll Use of a rural c/s at grade separationUse of a rural c/s at grade separation
ll Extent of peat and marlExtent of peat and marl
ll Property costsProperty costs
ll Volatility in EPS costsVolatility in EPS costs
ll Structure costs per square metreStructure costs per square metre
ll Wick drain costsWick drain costs
ll Utility relocation costsUtility relocation costs
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Schedule Comparison SummarySchedule Comparison Summary
ll Base ScheduleBase Schedule
ll Contract 1Contract 1

ll Start       March 2008Start       March 2008
ll Finish     Oct 2008Finish     Oct 2008

ll Contract 2Contract 2
ll Start      July 2008Start      July 2008
ll Finish     Nov 2009Finish     Nov 2009

ll Contract 3Contract 3
ll Start       April 2009Start       April 2009
ll Finish     August 2009Finish     August 2009

ll Contract 4Contract 4
ll Start       June 2010Start       June 2010
ll Finish     April 2011Finish     April 2011

ll Contract 5Contract 5
ll Start      June 2011Start      June 2011
ll Finish     Nov 2012Finish     Nov 2012

ll Validated BaseValidated Base

ll Start         Oct 2008Start         Oct 2008
ll Finish       Aug 2009Finish       Aug 2009

ll Start        Oct 2008Start        Oct 2008
ll Finish       April 2010Finish       April 2010

ll Start        April 2010Start        April 2010
ll Finish       Nov  2010Finish       Nov  2010

ll Start        April 2011Start        April 2011
ll Finish       Nov 2011Finish       Nov 2011

ll Start        June 2010Start        June 2010
ll Finish       Aug 2012Finish       Aug 2012



RECAP Schedule SummaryRECAP Schedule Summary

ll Completion of Contract 5Completion of Contract 5
ll 1010thth Percentile:Percentile: August 2012August 2012
ll 5050thth Percentile:Percentile: November 2012November 2012
ll 8080thth Percentile:Percentile: September 2013September 2013

ll Base:Base: August 2012August 2012
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Major Risks IdentifiedMajor Risks Identified



Major Risks IdentifiedMajor Risks Identified
ll Contaminated SoilsContaminated Soils
ll Extent and cleanExtent and clean--up costs unknownup costs unknown
ll Contaminates are on private propertyContaminates are on private property
ll Some potential for movement of contaminates into theSome potential for movement of contaminates into the

roadway through groundwaterroadway through groundwater
ll BudgetBudget
ll Estimated costs greatly exceed those in ESREstimated costs greatly exceed those in ESR
ll Insufficient funding in the CityInsufficient funding in the City’’s existing budgets existing budget
ll To be funded through development chargesTo be funded through development charges
ll Costs could exceed development charge fundingCosts could exceed development charge funding

streamstream
ll Scope may have to be curtailed or schedule lengthenedScope may have to be curtailed or schedule lengthened



Major Risks IdentifiedMajor Risks Identified
ll Property RequirementsProperty Requirements
ll Not yet well defined or finalizedNot yet well defined or finalized
ll Not all property required has been purchasedNot all property required has been purchased

ll Property may be required from utilitiesProperty may be required from utilities
ll Utilities may require  relocationUtilities may require  relocation
ll Schedule impactsSchedule impacts

ll Some potential for expropriationSome potential for expropriation
ll Loss of parking spaces in adjacent commercialLoss of parking spaces in adjacent commercial

developmentdevelopment
ll Ability to sustain business operations on a smallerAbility to sustain business operations on a smaller

property may require relocation of businessesproperty may require relocation of businesses



Major Risks IdentifiedMajor Risks Identified

ll Railway Embankment and RoadwayRailway Embankment and Roadway
Construction CostsConstruction Costs
ll Soils conditions at west end very poorSoils conditions at west end very poor
ll Light weight fill costs very volatile as they areLight weight fill costs very volatile as they are

tied to the price of oiltied to the price of oil
ll ESR identified need to construct to 6 laneESR identified need to construct to 6 lane

crosscross--section in bridge embankments at time ofsection in bridge embankments at time of
initial constructioninitial construction
ll Very significant costs to do soVery significant costs to do so
ll There is an opportunity to save money if only 4There is an opportunity to save money if only 4

constructedconstructed



Major Risks & MitigationMajor Risks & Mitigation

ll Cost Sharing Agreements with railwaysCost Sharing Agreements with railways
and developers not in placeand developers not in place
ll Could impact scheduleCould impact schedule

ll Compensation for loss of WetlandsCompensation for loss of Wetlands
ll Extend and requirements unknownExtend and requirements unknown
ll Land availability for compensation uncertainLand availability for compensation uncertain

ll Risk Team developed and documentedRisk Team developed and documented
many mitigation measuresmany mitigation measures
ll These are not presented here for brevityThese are not presented here for brevity



Integration of ValueIntegration of Value
Engineering into RiskEngineering into Risk

AssessmentAssessment



Mitigation and VEMitigation and VE

ll Value engineering brainstorming sessionValue engineering brainstorming session
held at the end of the workshop is aheld at the end of the workshop is a
natural progression of risk mitigationnatural progression of risk mitigation
ll Normally in risk assessment you areNormally in risk assessment you are

constrained by the parameters of the Projectconstrained by the parameters of the Project
ll CanCan’’t or dont or don’’t change thet change the ““rulesrules”” / scope/ scope
ll Integrating some value engineering into theIntegrating some value engineering into the

process generates further opportunities forprocess generates further opportunities for
cost savingscost savings



Integration of Value EngineeringIntegration of Value Engineering

ll Valuation Engineering introduced into theValuation Engineering introduced into the
workshop at the request of the clientworkshop at the request of the client
ll Not normally doneNot normally done
ll Compresses the timelines for the workshop orCompresses the timelines for the workshop or

extends its durationextends its duration
ll Cost and schedule ranges are to reflectCost and schedule ranges are to reflect

risks and opportunitiesrisks and opportunities
ll Best opportunities are sometimes outside theBest opportunities are sometimes outside the

scope of the defined project and hence arescope of the defined project and hence are
often not included in the risk assessmentoften not included in the risk assessment



Integration of Value EngineeringIntegration of Value Engineering
(Cont(Cont’’d)d)

ll Risk Assessment and Value EngineeringRisk Assessment and Value Engineering
compliment each othercompliment each other
ll More recent Value Engineering Workshops areMore recent Value Engineering Workshops are

incorporating some risk assessmentincorporating some risk assessment
ll Risk Assessments can benefit from some inclusion ofRisk Assessments can benefit from some inclusion of

value engineering since the experience of the Riskvalue engineering since the experience of the Risk
Team is often similar to that of a Value EngineeringTeam is often similar to that of a Value Engineering
TeamTeam

ll A brief value engineering brainstorming sessionA brief value engineering brainstorming session
was introduced late in the workshopwas introduced late in the workshop



VE IntegrationVE Integration

ll Much longer workshop would be requiredMuch longer workshop would be required
to fully integrate the two processesto fully integrate the two processes

ll For subject Project, the workshop was notFor subject Project, the workshop was not
extendedextended
ll Left up to the design team to flush out theLeft up to the design team to flush out the

ideas generated and to cost themideas generated and to cost them
ll Places higher demands on the design teamPlaces higher demands on the design team

and adds costs to the designand adds costs to the design
ll Engineering costs are not just those associatedEngineering costs are not just those associated

with the workshopwith the workshop



Integration of Value EngineeringIntegration of Value Engineering
(Cont(Cont’’d)d)

ll The Project Team and the Client mustThe Project Team and the Client must
accept / approve the identifiedaccept / approve the identified
opportunities before they become part ofopportunities before they become part of
the Projectthe Project
ll It is not appropriate then to include them inIt is not appropriate then to include them in

the validated base estimatesthe validated base estimates
ll Instead, integration of VE should expand theInstead, integration of VE should expand the

range of the estimated Project cost andrange of the estimated Project cost and
scheduleschedule



Suitability to Municipal ClientsSuitability to Municipal Clients

ll Much to be gained from risk assessmentMuch to be gained from risk assessment
on major or complex projectson major or complex projects

ll Many such projects are undertaken at theMany such projects are undertaken at the
municipal levelmunicipal level
ll Municipalities want cost certaintyMunicipalities want cost certainty
ll No such thing but they still want to make informedNo such thing but they still want to make informed

decisions with respect to capital budgetsdecisions with respect to capital budgets
ll Smaller overall budgets are impacted more bySmaller overall budgets are impacted more by

changes or extra workchanges or extra work
ll Reinforces the need for risk assessmentReinforces the need for risk assessment



Suitability of RiskSuitability of Risk
Assessment toAssessment to
MunicipalitiesMunicipalities



Suitability to MunicipalitiesSuitability to Municipalities

ll Municipal governments vary significantly inMunicipal governments vary significantly in
size and extent of insize and extent of in--house resourceshouse resources
ll Smaller municipalities with only a few large orSmaller municipalities with only a few large or

complex projects may find the additional upcomplex projects may find the additional up--
front costs of a risk assessment dauntingfront costs of a risk assessment daunting

ll Important to realize theImportant to realize the ““ValueValue”” in engineeringin engineering
and risk assessmentand risk assessment
ll Suitability of budget identified earlySuitability of budget identified early
ll Early identification of risks permits mitigationEarly identification of risks permits mitigation



Value of Risk AssessmentValue of Risk Assessment

ll Focuses the design team effort early in theFocuses the design team effort early in the
ProjectProject
ll Forces the team to develop budgets andForces the team to develop budgets and

schedules earlier for use by the ownerschedules earlier for use by the owner
ll Identifies design areas that could beIdentifies design areas that could be

problematicproblematic
ll Removes bias from the Project TeamRemoves bias from the Project Team
ll Reinforces the concept thatReinforces the concept that …………..




