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1

INTRODUCTION

1.1 PURPOSE
The purpose of this report is to document the risk analysis process for the South of Fraser Rapid Transit:
Surrey-Newton-Guildford (SNG) Light Rail Transit (LRT) project (the Project) at the business case stage.
The Project is being delivered by TransLink (the Authority). Key areas covered by this report include:
▪

An overview of Partnerships BC’s project risk management approach and guidance from the
planning stages through to implementation;

▪

The methodology by which risks were assessed, quantified, and incorporated into the financial
analysis of the business case; and

▪

The results of the risk analysis conducted.

1.2 SCOPE AND CONTEXT
This report reflects the risk management work that has been completed by the Project team to date. The
process has primarily focused on identifying Project risks, allocating those risks between the Authority
and private partner (also referred to as the Contractor) for the selected procurement models, developing
potential risk management strategies and incorporating quantified risks into the financial analysis of the
business case.
As discussed in Part C of the business case, the two procurement models analyzed in this report are the
Design-Build-Vehicle Supply with pre-qualification process (DBV, also referred to as the Traditional)
model and the Design-Build-Vehicle Supply-Finance-Operate-Maintain-Rehabilitate (DBVFOMR, also
referred to as the Partnership or PPP) model.
1.3 PROJECT BACKGROUND
As identified in the Mayors Council Vision for Regional Transportation (2015), the South of Fraser Rapid
Transit Project will introduce rapid transit in Surrey and surrounding communities providing convenient,
frequent, and rapid transit service in Metro Vancouver’s South of the Fraser River sub-region. The Project
will expand the reach of the existing rapid transit network, delivering a reliable alternative to the single
occupant vehicle for travel between Surrey and Langley, and the Metro Vancouver region. The goals of
the Project are to shape future land use, shape travel demand, increase ridership and reduce emissions.
The Project includes two phases:
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▪

Phase 1 – Implementation of a light rail transit line between Newton bus exchange and Guildford
Mall via Surrey City Centre along 104 Ave and King George Blvd (the Surrey-Newton-Guildford
LRT); and

▪

Phase 2 – Implementation of a transit corridor between Surrey City Centre and Langley Centre
along Fraser Highway (the Surrey-Langley Line).

Currently, only Phase 1 is being considered for procurement at this time. For a more detailed description
of the Project background and scope, refer to the Surrey-Newton-Guildford LRT Project Business Case.

2

RISK MANAGEMENT METHODOLOGY

2.1 PARTNERSHIPS BC GUIDANCE
Project risk is defined as the chance of an event or condition happening which could cause the actual
project circumstances to differ from those assumed when forecasting project outcomes or objectives. Risk
is an inherent part of any project, and to ensure a successful project outcome, risk must be effectively
managed. Depending on the amount of information available, risk can be measured both qualitatively
and, in some instances, quantitatively.
Risk management includes the actions or planned actions that impact the probability and consequences
of a risk event in order to ensure that the level of risk assumed falls within an acceptable limit for the
project team. Every project must consider and manage risk in order to be successful. A project’s risk
exposure is fluid and adjustments will need to be made as the project moves through its various stages.
Careful risk management allows project teams to anticipate key vulnerabilities and develop proactive
strategies on how to best deal with them. The following figure provides an overview of the risk
management process.
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Figure 1: Risk Management Overview
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Risk management in the context of large capital infrastructure projects does not simply involve
transferring all project-related risks to the private sector. The goal of an effective contractual arrangement
is to allocate project risks to the party best able to manage them at the lowest cost. This can be further
enhanced when assigned risks are supported by appropriate incentives and penalties through the use of
performance-based contracts. For example, under any procurement model, the Contractor is better suited
than the Authority to manage the physical construction activities so construction risk is transferred to the
Contractor.
An efficient or optimal allocation of risk between the public and private sector participants will ultimately
maximize value for money for taxpayers.
The Government of British Columbia, through Partnerships BC and in conjunction with the Risk
Management Branch (RMB) of the Ministry of Finance, has established a guideline with respect to risk
management for large capital infrastructure projects through the stages of planning, procurement and
implementation. Notwithstanding differences in terminology, the Authority’s guideline is generally
consistent with the principles, framework and process described in the ISO 31000:2009 Risk
Management Principles and Guidelines.
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A failure to fully take account of risk is one of the key factors when public projects are not delivered on
time, on budget or to specification. Partnerships BC’s guidance on risk management takes a systematic
approach to risk, estimating the range of potential impacts of risk on a risk-by-risk basis through the
project’s planning, procurement, design and construction and operating phases.
This systematic approach to risk considers:
▪

An extensive risk matrix to ensure a comprehensive assessment;

▪

The range of possible outcomes or consequences;

▪

The risks associated with capital, operating and life cycle costs; and

▪

Specific characteristics of unique risks.

Partnerships BC uses a standardized risk matrix (also referred to as a risk register) template as a tool to
consolidate risk information (refer to Section 2.2.4 for additional information about the risk matrix).
Risk analysis is dynamic and should be revisited throughout the life of a project. A project team should
plan regular updates to the risk matrix as part of ongoing risk management efforts. As a project moves
through the planning phase and into procurement, and more information emerges, new risks not
previously recognized will be identified (especially through development of the legal documents or
“Contract”1 and associated payment mechanism). These risks should be added to the risk matrix,
allocated appropriately and quantified where possible. Similarly, some risks previously identified may no
longer exist and should be reclassified.
During interactions with proponents, negotiations and financial close, the main subject for negotiations
becomes the Contract. The risk matrix allows for the identification and allocation of risks at a high level,
but the detailed risk allocation will be reflected in the Contract wording.
2.2 RISK ASSESSMENT
Risk assessment is the overall process of risk identification, risk analysis and risk evaluation. It allows the
project team to better understand how risk can affect achievement of the project objectives and ensure
that effective treatment strategies and project controls are developed.
During the business case phase of the project, risk assessment can be broken down into the following
steps:
(a) Identifying and clearly describing the major potential risk events for a project;
1

The term Contract in this context refers to either a Design Build contract in the case of a DBV or a project
agreement in the case of a DBVFOMR.
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(b) Developing prevention and mitigation strategies for identified risks
(c) Analyzing the range of possible consequences of the risks identified;
(d) Evaluating the likelihood and potential impact of those consequences;
(e) Quantifying, where possible, the dollar value of these outcomes to the project assuming planned
mitigation measures are in place; and;
(f) Recording the results of this process in a risk matrix.
2.2.1

Risk Identification and Description

The first step in the risk assessment process involves identifying and describing the potential material
risks (from both technical and financial perspectives), the causes and potential consequences. The aim of
this step is to generate a comprehensive list of risks based on those events that might create, enhance,
prevent, degrade, accelerate or delay the achievement of project objectives.
For ease of tracking, risks are organized by the stage of the project life cycle in which they are expected
to occur. There are generally two key periods in a project’s development:
▪

Planning, procurement, design and construction and transition/commissioning of the project
leading up to service commencement (herein referred to as Capital Risks); and

▪

Operating period, which in the case of the risk analysis, is considered to last until the end of the
potential operating term of a DBVFOMR agreement (herein referred to as Operating Risks).

During preparation of the business case, the project is in the planning stage. Technical and financial
information about the project is gathered, analyzed and compiled into a comprehensive document that
becomes the business case. The information is subject to intense due diligence at this stage, however
there can be further refinement and modification throughout the project’s life cycle. It is important at this
stage to specify sufficient detail about each risk event, as a comprehensive description can help inform
the risk quantification and the development of potential scenarios.
When preparing documentation in anticipation of the procurement stage, the risk matrix can be used to
guide or confirm the risk allocation contained in the project’s Contract.
2.2.2

Risk Allocation

Once the risks have been identified, each one is evaluated to determine which party (the Authority or the
private sector) is exposed under each procurement model and which party is best able to manage the risk
at the lowest cost. From the perspective of the Authority, a risk can be transferred to the private sector,
shared with the private sector or retained. One of the key differences between procurement models is
how risk is allocated between the parties and subsequently managed by the responsible party.
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As the project progresses during the procurement process, it may become apparent that the initial
allocation does not provide the best value for money for the Authority, in which case the allocation may be
amended as appropriate. For example, a geotechnical risk may initially be classified as transferred during
the business case stage. Further geotechnical studies completed after the business case may reveal
unexpected ground conditions. Rather than fully transfer the risk, it may be more cost-efficient at that
point to share the risk exposure with the proponents. This example illustrates the importance of keeping a
risk management plan up to date throughout a project’s development.
The transferred risks, together with the portion of the shared risks expected to be transferred to the
private sector, are incorporated into the draft Contract. Until negotiations with the preferred proponent
begin, it is assumed that each shared risk will be “split” equally between the private sector and the
Authority. This assumed split is further refined during the procurement stage of the process as the
contract is developed and comments are received from proponents during the Request for Proposals
(RFP) stage.
The retained risks are expected to be retained by the Authority and are used in part to assess the size of
the project reserve necessary to protect against the risk exposure.
Project teams will typically not quantify risks that may be high impact, but have a very small probability of
occurring. These include natural disasters and other “high impact, very low probability” events. Typically
speaking, broader provincial emergency plans (which are beyond the scope of this analysis) would come
into play under such circumstances.
2.2.3

Risk Treatment: Prevention and Mitigation

The risk allocation described above is part of an ongoing risk management process that enables parties
to reduce the probability of a risk occurring as well as mitigating the consequences of a risk should it
occur. A primary objective of risk management is to reduce potential negative outcomes by identifying
risks, analyzing them and implementing strategies to deal with them on an ongoing basis.
While risks are often thought of as events with only negative consequences, proactive risk management
can create value. For example, a comprehensive investigative testing program carried out in advance of
procurement may provide project teams with more complete information and less uncertainty. New
information may reduce the probability of a risk materializing or may provide the project team with an
opportunity to proactively deal with the issue at a lower cost.
The treatment strategies developed should be clear and realistic and involve the necessary project team
resources. The risk management process should form an integral part of the project team’s broader
project management.
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2.2.4

Risk Matrix

A risk matrix is the key document produced in the risk management process. Developed through a series
of risk workshops, it consolidates and provides a record of the following information:
▪

The identification and description of all relevant risks;

▪

Risk allocation between the Authority and the private sector;

▪

Identification of high level prevention and mitigation strategies; and

▪

Where possible, quantification of the risks based on the best available information at the time.

Partnerships BC’s risk process is one component of a broader enterprise risk management program that
should be administered by the Authority and its agencies. This risk process focuses specifically on the
risks associated with the project’s planning and implementation, but it does not address the effective
delivery of government services, which should form part of a broader risk management program.
Attachment 1 illustrates how the risk matrix is organized and describes the information captured in the
various columns. The risk matrix is a living document that informs the risk management strategies
developed by the project team. It should serve as a key project management tool and be updated prior to
the issuance of the project RFP, prior to the receipt of proposals, upon approval of the preferred
proponent and again at the financial close date of the Project (when the amount and interest rate for the
project have been finalized).
2.3 RISK QUANTIFICATION
A comprehensive quantitative evaluation of risk presents a range of likely cost outcomes and provides a
reliable means of testing value for money between procurement models. It also encourages bidding
competition during procurement by creating confidence in the financial rigor of the Authority’s riskadjusted project cost estimate that was used to set the affordability ceiling to which proponents must bid.
Risk quantification occurs once the risk identification, description, allocation and categorization activities
have been completed to a sufficient degree. Selected risks are quantified to ensure sufficient money in
the all-in project budget to successfully deliver the project. The risk adjustment included in the project
budget must account for both transferred risks (which the Contractor will include in its bid) and retained
risks (which will form part of the Authority’s project reserve).
If a risk is transferred, it is quantified from the perspective of the Contractor and what the project team
estimates would be included in a reasonable and competitive financial proposal. If a risk is retained, it is
quantified from the perspective of the Authority and the cost impact the risk would have on the project.
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Risk quantification can be a time consuming exercise and should focus on the most material risks to the
project. Typically, only 10 – 20 of the potentially hundreds of risks are quantified. In some cases a single
quantified risk can capture the potential impact of multiple risks. While risks are quantified individually,
the total quantified risk values should be viewed from a portfolio perspective. It is expected that some
risks will come to pass, some will not and, of those that do occur, the impact may be greater or lower than
expected. The expectation is that, by quantifying the key material risks, the project team will have a
sufficient reserve in place to adequately address risk events within the Project budget. The impact of
individual risks on the total risk value is illustrated and described in section 3.3.1.
Project teams consider several factors in determining which risks to quantify. These may include:
▪

Materiality - If the risk were to materialize, would it have a significant impact (financial, schedule,
public perception, program delivery)?

▪

Estimable – Can the risk impact be reasonably and accurately estimated?

▪

Risk Ranking - How high is the risk ranking (low/medium/high/extreme)?

The decision on which risks to quantify involves examining past precedent projects, as well as
considering unique project-specific risks that warrant further attention.
Most risks are quantified using a triangular distribution which involves inputting three key variables:
low/best case (5th percentile), most likely (mode), and high/worst case (95th percentile). Using a triangular
distribution is often regarded as a good proxy for a normal distribution but is much more straightforward in
terms of obtaining the appropriate inputs Refer to section 2.3.2 for additional information.
This systematic approach to the evaluation of risk:
▪

Facilitates presentation of a range of likely cost outcomes;

▪

Provides a reliable means of testing value for money and provide a consistent benchmark and
evaluation tool; and

▪

Encourages bidding competition by creating confidence in the financial rigor and probity of the
evaluation process.

2.3.1

Risk Quantification and the Project Contingency

The contingency is a critically important item in the project budget and should not be removed and
replaced with the quantified risk amount.
In traditional procurement, large contingencies are often budgeted for, in addition to the expected cost,
reflecting the fact that unforeseen circumstances may arise that could cause additional costs or delays to
be incurred. These contingencies represent an initial estimate, based on the quantity surveyor’s
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experience, of the expected additional costs, due to the uncertainty usually associated with the project
costing.
This approach has some shortcomings because it does not:
▪

Systematically consider the full risk register to ensure a comprehensive assessment;

▪

Consider the range of possible outcomes or consequences;

▪

Consider the risks associated with maintenance and life cycle costs; or

▪

Consider specific characteristics of unique risks.

In general, contingencies are vague since it is unclear exactly what they are meant to include and often
quantity surveyors have different views on what is included in a contingency. Most quantity surveyors
expect the contingency to be spent and include it as part of the base cost estimate. This means that the
contingency cannot be regarded as a proxy for risk costing.
The quantity surveyor’s base cost estimate included approximately $

million in contingency. To

ensure there was no double counting between this contingency and quantified risks, the Project team
verified with the quantity surveyor what was included in the contingency. As a result of this review, the
contingency was reduced by approximately $
2.3.2

million.

Monte Carlo Analysis and Risk Distributions

The expected value of each quantified risk is calculated based on the assumed distribution and the
estimated probabilities and outcomes for each risk. In order to quantify the overall risks and develop
aggregated distributions, Partnerships BC uses a statistical software, called @Risk, to perform a Monte
Carlo analysis2. Monte Carlo analysis provides a means of evaluating the effect of uncertainty using a
large number of scenarios. It is a tool used to estimate the total variation of project risk resulting from the
individual quantified risks. The Monte Carlo analysis takes the assumptions for each risk, aggregates
them, and then runs thousands of simulations to produce a distribution of the total value of quantified
risks.
When developing the project budget, the percentile point that is selected on the risk distribution curve will
depend on the level and quality of information available and the project team’s level of risk aversion. This
is discussed further in section 3.2.1.

2

Monte Carlo analysis involves a series of computational algorithms that rely on repeated random sampling (thousands) to compute

their results.
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3

PROJECT RISK PROCESS

3.1 RISK WORKSHOPS
The risk analysis process involved a series of workshops at which risks were identified, short-listed and
quantified. Four risk workshops, facilitated by EY, were held:
▪

Risk Identification Workshop, June 20, 2016

▪

Risk Quantification Pre-Workshop, July 14, 2016

▪

Risk Quantification Workshop 1, August 11, 2016

▪

Risk Quantification Workshop 2, August 17, 2016

A further three risk workshops were held to consider changes to the risk analysis as it related to
consideration of alternative concession lengths under the DBVFOMR model:
▪

Risk Quantification Pre-Workshop, July 25, 2017

▪

Risk Quantification Workshop 3, July 26, 2017

▪

Risk Quantification Workshop 4, February 9, 2018.

A variety of professionals from the private and public sectors attended the workshops and participated in
the risk identification and quantification exercise. These participants are subject matter experts in one or
more of the following areas:
•

Procurement

•

Engineering

•

Quantity Surveying

•

Design and construction

•

Project management

•

Operations and maintenance

Participants included representatives from TransLink, the City of Surrey, PPP Canada, Ministry of
Transportation and Infrastructure, and consultants retained by the Project team including from EY, Hatch,
Mott & MacDonald, Partnerships BC, Anthony Steadman & Associates and Steer Davies Gleave. A brief
biography for each participant can be found in Attachment 2.
The DBV and DBVFOMR risk values are calculated on the base costs before contingencies. Furthermore,
DBV and DBVFOMR risk estimates assume that prudent and reasonable mitigation, before and after risk
events, has been or will be completed.
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3.2.2

Skewness Effect

Skewness reflects the asymmetry in a distribution. Figure 2 illustrates the effect of negative and positive
skew on a normal bell curve. Skewness causes a curve to appear distorted or skewed either to the left or
the right and is common in quantified risks.
Figure 2: Skewness Effect

A significant portion of the risks quantified are negatively or positively skewed (i.e. when the most likely
outcome (mode) is not the mid-point between the low (5th percentile) and the high (95th percentile) risk
outcomes. Typically in an infrastructure project, the combined effect of all risk outcomes in the risk Monte
Carlo simulations is positively skewed, reflecting the fact that generally more individual risk profiles are
positively skewed (reflecting underlying assumptions where the differential impact relative to the most
likely impact is greater under the high case than under the low case).
3.2.3

Correlations

Correlation is a measure of the extent of interdependence between risk variables. Correlation factors
vary between -1.0 and +1.0:
▪

A positive correlation between two risks of +1.0 means that as one value increases, the other
value increases as well in the same proportion

▪

A negative correlation between two risks of -1.0 means that as one value increases, the other
value decreases in the same proportion

▪

A correlation of 0 between two risks means that risks outcomes are unrelated between those two
risks and they have independent outcomes.

Correlations between risks have been considered and agreed by risk workshop participants for the
purposes of the risk quantification to reflect the likelihood that risks will exhibit some degree of correlation.
A key factor driving and justifying correlations between risks is the quality of the project management
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team and project governance. This is based on the fact that the project management team and project
governance will influence the final risk outcome of not only one risk, but the portfolio of project risks.
A strong and experienced project management team working within an efficient governance structure will
be more proactive to mitigate the occurrence and minimize the impacts of risks if and when they
materialize, and be less susceptible to contractor assertions that the public authority did not everything
required in a timely manner to address such risks.
On the other hand, a weak and inexperienced project management team working within a less efficient
governance structure, and where decisions take a long time to be made, will be much more exposed to
higher end risk impacts. In addition, such impacts would have a compounding effect when multiple risks
materialize, for instance due to contractors claiming that they have been slowed down in their delivery
because of poor project management or slow decision-making.
On that basis, the risk workshop participants agreed that there was some form of correlation between
risks due to the quality of the project management team and project governance, justifying that a
correlation factor of 0 between risks would not be acceptable. On the other hand, risk workshop
participants agreed that risks would not all fully move in the same direction, justifying that a correlation of
+1.0 would also not be acceptable. For instance, it was agreed that it would not be reasonable to assume
that when one project risk would reach a high impact outcome, all other risks would also reach a high
impact outcome.
Taking into account all these factors, the risk workshop participants agreed that the correlation factors
between risks should be somewhere between a correlations of 0 and correlations of +1.0. Therefore, risk
workshop participants agreed that correlation factors between all risks of +0.5 should be assumed, on the
basis that this represents a reasonable proxy for the correlations between risks caused by the quality of
the project management team and project governance. A sensitivity analysis without application of
correlation has also been undertaken in section 3.5.
3.3 QUANTIFIED CAPITAL RISK RESULTS
Table 2 summarizes the results of the Monte Carlo analysis for the Capital Risks in nominal dollars. They
are the 67th percentile values which have been incorporated in the financial model. The total capital risk
value under a DBVFOMR model is $
expected to be $

million.

million while under a DBV model, the total capital risk value is

Surrey-Newton-Guildford LRT Project
Risk Report
March 2018
Page 16

Figure 4: Tornado Graph – DBV Capital Risks (at the 67th percentile)

Consideration of key risk drivers such as those above can inform decisions to allocate Project team
resources to the most material risks. The figure also demonstrates the importance of viewing the
quantified risk from a portfolio perspective, recognizing that there is a wide range of potential outcomes
for particular risks.
With respect to the DBVFOMR model, Figure 5 below illustrates the individual quantified risks that have
the most significant impact on capital risks ($

million as total capital risk value in nominal terms, 67th

percentile). The other risks in the tornado graph are consistent with those under the DBV model.
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between the risks held by the Authority and those which would be transferred to the Contractor. The 67th
percentile values were incorporated into the financial model and are summarized in Table 3.
Figure

000s)

The figure illustrates there is approximately

per cent chance of exceeding the $

million level in

Operating Risk in the DBVFOMR model, whereas under the DBV model, the chance of exceeding $
million is approximately

per cent.
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Figure 7: Project Value For Money Overlay (NPC $ million at the 67th percentile, discounted at
7.0% to December 2019)

The figure illustrates that under the DBVFOMR model there is a
of $

billion, compared with a

% chance of exceeding the total NPC

% chance under the DBV model.

The DBVFOMR has a tighter range of possible total project costs than the DBV in NPC terms. The graph
illustrates the robustness of the DBVFOMR’s VFM proposition over the DBV over a wide range of
possible future outcomes.
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4

NEXT STEPS AND PROJECT / MANAGEMENT RESERVE

As discussed in Part C of the business case and illustrated in the previous section, the DBVFOMR is
estimated to provide positive VFM over the DBV. Under the proposed DBVFOMR model, the project team
should actively track the Project’s risk exposure and update the risk matrix at the following key
milestones:
▪

During the affordability cost refresh prior to the release of the RFP. At this stage, the project
team should create a transferred risk memo that examines whether the transferred risks identified
in the risk matrix have been reflected in the proposed draft Contract;

▪

During the RFP process if there are material risk allocation issues during the collaborative
meetings; and

▪

Upon reaching financial close in anticipation of the design and construction implementation
activities. This would include an update of the transferred risk memo to confirm that the final
Contract will in fact transfer the expected risks.

To support the Project team’s effective implementation of risk management strategies and to help the
team to deal with the consequences of retained risks that materialize, a reserve should be established.
Partnerships BC recommends that the risk values be incorporated into the overall Project capital budget.
The retained risk should form part of a reserve, while the transferred risk values should form part of the
construction contract value.
The reserve may be separated into two categories as described below:
▪

A Project Reserve refers to the quantified retained Capital Risks. It is typically held by the Ministry
of Finance and available to the Project team on request to deal with risk issues; and

▪

An Interest Rate Risk Reserve is created to protect the Authority against exposure to rising
interest rates prior to financial close at which point, under a DBVFOMR model, the Project’s
interest rate becomes fixed. The F03 risk worksheet in Attachment 3 describes how this risk value
was calculated. This reserve is only in place until financial close.
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ATTACHMENT 2: RISK ANALYSIS PARTICIPANTS
Renata Aburaya, Senior Associate, Ernst & Young
Renata is a Senior Associate at Ernst & Young and has been involved in the structuring of PPP
transactions from different sectors across Canada, including major transportation projects such as Regina
Bypass and Sea-to-Sky Highway. Before joining EY, Renata worked over eight years in the corporate and
investment banking divisions of global financial institutions, having participated in assignments relating to
project finance advisory, financial feasibility and valuation studies, credit analysis, debt structuring and
commercial banking strategy.
Renata holds a Graduate Diploma in Banking and Finance from the Paris Dauphine University and a
Bachelor of Business Administration from the University of Sao Paulo.

Derek Bacchioni, Treasury Manager, TransLink
Derek joined TransLink in October 1999 as a Financial Analyst and was promoted to Treasury Manager
in October 2008. His responsibilities focus on cash management and short- and long-term borrowing. He
played a key role in secured $500 million revolving line of credit and a $300 million inaugural 10-year
bond for TransLink, the first offerings of this kind in the organization’s history. Since then he has been
instrumental in the raising a further $880 million of bond financing for TransLink. He also worked on the
TransLink financial evaluation team on the Golden Ears Bridge project and also helped with the value for
money work on the Canada Line project. A chartered professional accountant by profession, Derek
received his Canadian CPA (CA) designation in 2000. Prior to joining TransLink, he worked at Canada
Mortgage and Housing Corporation and prior to that spent 10 years working in corporate and investment
banking in South Africa.
Completing his South African Chartered Accountant designation in 1991, Derek articled with
PriceWaterhouseCoopers and holds a Bachelor of Commerce and a Bachelor of Accounting from the
University of the Witwatersrand in Johannesburg.
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Jeffrey Busby, Infrastructure Program Management Director, Translink
Jeffrey Busby is the Acting Director, Infrastructure Program Management, for the South Coast British
Columbia Transportation Authority (TransLink), the transportation authority for greater Vancouver. He
manages of team of planners, architects and engineers responsible for developing and managing
TransLink’s multi-modal transportation network. Responsibilities include preparing conceptual designs
and business cases for transit and road projects, management and operation of TransLink-owned bicycle
infrastructure, and working with municipal and other stakeholders to support the movement of people and
goods on the Major Road Network.
His prior professional experience includes consulting and work in strategic and operations planning at the
Chicago Transit Authority. Jeff holds a Master of Science in Transportation from the Massachusetts
Institute of Technology and is a registered Professional Engineer.
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Ian Druce, Head of Canada, Steer Davies Gleave
Ian Druce is Office Leader of Steer Davies Gleave’s Vancouver office. He is an experienced
transportation planner and has been a key player in the growth of the company in North America, having
spent time in both the London and Vancouver offices since joining in 2003. Ian specializes in urban transit
projects, such as the LRT Expansion Plan for the City of Edmonton and the UBC Line Rapid Transit
Alternatives Study for TransLink in Vancouver, BC.

Gary Farmer, Senior Project Engineer and Associate, Mott MacDonald
Gary Farmer is a Senior Project Engineer and Associate in the Mott MacDonald’s Vancouver office,
where he is the Technical Lead and a Project Manager for the planning and design of rail and transit
projects. Gary has substantial experience in the development, planning, and design of major light rapid
transit (LRT) projects in Canada, the UK, and elsewhere overseas. He has gained experience at all
levels of project development, from concept and planning stages right through to detailed design,
developing a substantial breadth of knowledge and experience across rail, bus, and metro-type LRT
projects. Most recently, he has been a key member a team working on the proposed new Valley Line
LRT project in Edmonton, Alberta.
Gary Farmer has a Bachelor of Engineering in Civil Engineering from The University of Warwick and is a
Chartered Engineer in the UK through his membership of the Chartered Institution of Highways and
Transportation (MCIHT).

Andrew Gardner, Senior Project Engineer, Mott MacDonald
Andrew Gardner is a Chartered Engineer with over 25 years’ experience in the development, planning,
designing, and financing of major light rapid transit projects in Canada, USA, and the UK. Andrew has
worked as both an Owner and Consultant in the development of modern Light Rapid Transit (LRT) and
Bus Rapid Transit (BRT) projects. He has substantial experience in the planning, development, and
design for modern low-floor LRT systems, and has a detailed understanding of how all the different
technical and operational disciplines interface to deliver a high-quality LRT system. This has included the
overall direction and management of the process of obtaining the necessary statutory authorizations,
consents, procurement and delivery strategies, and funding. Andrew has extensive experience in
developing modern transportation infrastructure projects using alternate delivery models such as DesignBuild and full Design Build Finance Operate and Maintain (P3).
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Andrew has a Bachelor of Science with Honours in Civil Engineering Management from the University of
Wolverhampton in the United Kingdom. He is a UK Chartered Engineer and a Member of the Chartered
Institute of Highways and Transportation.

Wendy Itagawa, Transit Lead Western North America, Hatch Corporation
Wendy Itagawa is Transit Lead WNA at Hatch Corporation in Vancouver, BC. Wendy has held lead
management roles for the delivery of major transit, road and bridge projects. Wendy has been involved in
the design, planning, procurement and construction of major transportation projects. Wendy also has a
strong background in stakeholder management, communications, and intergovernmental liaison. Prior to
joining Hatch, at Partnerships BC as a Project Director.
Wendy is a professional engineer with a Bachelor and Master’s of Civil Engineering from McGill
University.

Andre Koncewicz, Vice President, Ernst & Young
Andre Koncewicz is a Vice President within Ernst & Young’s Infrastructure Advisory team, with over 12
years of advisory experience at EY.
Andre specializes in advising the public and private sectors on major capital projects, having acted in a
project leadership capacity in the development of business cases, value for money assessments, options
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analyses, and risk assessments, as well as advising governments through RFP/RFQ development and
evaluation and execution of financial close. Andre has a technical foundation in financial modeling and
analysis.
Andre is a CPA, CA and holds a Graduate Diploma in Applied Finance and a Bachelor of Commerce in
Corporate Finance and Accounting from the University of Adelaide.

Pierre Lagace, Director Strategic Sourcing and Contract Management, TransLink
Pierre brings an extensive background in Strategic Sourcing, Category Management and Vendor
Management, gained while supporting large capital projects in the private sector. At TransLink, Pierre has
been looking after all procurement-related activities. Prior to joining TransLink, Pierre has occupied similar
positions in the resources industry, most recently while he worked in Singapore, looking after a few critical
global categories for BHP Billiton.
Pierre holds a Bachelor of Commerce from Royal Roads University, as well as an Operations and Supply
Chain Management post-graduate diploma from the University of Liverpool (UK). He also has an MCIPS
designation (Chartered Institute of Procurement and Supply, UK).

Paul Lee, Rapid Transit and Strategic Projects Manager, City of Surrey
Paul Lee has over 35 years of transportation experience in both the private and public sectors throughout
the BC Lower Mainland. He has succeeded in delivering a wide variety of transportation and municipal
projects including strategic transportation plans (Transport 2021) to design of major highway project
(Cape Horn interchange) and public transit projects (Evergreen Line). He joined the City of Surrey in
2010 after serving for eight years with Coquitlam as Manager of Transportation.
Paul has a bachelor degree in civil engineering from the University of Waterloo. He is a registered
Professional Engineer and Fellow of the Institute of Transportation Engineers.

Surrey-Newton-Guildford LRT Project
Risk Report
March 2018
Page 34

Katie first joined PPP Canada in 2014 as a principal in the Investments unit, following 15 years in the nonprofit and private sectors in both the US and Canada. She has served as an advisor in sustainability and
green buildings, has facilitated integrated design processes and achieved certification as a LEED AP in
Neighbourhood Development. Her transactional experience includes real estate acquisitions and
dispositions of brownfields as well as land conservation transactions for a US-based non-profit land trust.
Katie holds a Master of Business Administration from the Yale School of Management, a Master
of Environmental Studies from the Yale School of Forestry and Environmental Studies, and a bachelor’s
degree from Stanford University.

Philippe Raymond, Senior Vice President, Ernst & Young
Philippe is a Partner within the EY Montreal Infrastructure Advisory group and brings over 20 years of
experience in all facets of infrastructure project development, business cases, financing, procurement and
delivery through the full infrastructure delivery cycle. Philippe worked on various types of infrastructure
and his main area of expertise is transit projects, where he has had significant involvement with such
projects over the years in various jurisdictions.
Philippe holds a Master of Business Administration from the University of British Columbia and a Bachelor
of Engineering from the Ecole Politechnique in Montreal.

Ian Rokeby, Principal, Collings Johnston Inc.
Ian Rokeby has more than 30 years of experience in the management and execution of a wide range of
planning, feasibility, design and construction projects for transportation infrastructure in British Columbia:
major highway programs, transit systems, and marine terminals.
Ian Rokeby’s professional experience has included over 20 years in decision and execution support for
major capital investments. His effectiveness in alternative procurement and delivery strategies is
supported by a broad, multi-disciplinary approach to his work, incorporating training and experience in
transportation economics and planning, project cost-benefit analysis, investment strategy planning,
project development and procurement, program management and project control systems, and
alternative procurement and delivery strategies.
Ian holds a Master in Civil Engineering and MBA from the University of British Columbia, and Bachelor
degree in Civil Engineering from the University of Toronto.
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Loic Savioz, Associate, Ernst & Young
Loïc is an Associate at Ernst & Young’s Infrastructure Advisory practice providing financial modelling,
business case development, and procurement advice for P3 projects across Canada. Prior to joining EY,
Loic worked in a commercial management position for an engineering consulting company on multimillion dollar EPC/EPCM contracts. He started his career with six years in commercial banking in
Switzerland.
Loic holds a Master of Business Administration from Saint Mary’s University, Canada, and a Bachelor of
Business Administration from HES-SO Valais, Switzerland.

Fraser Smith, General Manager, Engineering, City of Surrey
Fraser Smith has over 30 years of engineering experience both in public service and local government
consulting. Prior to joining the City of Surrey in 2014, Fraser was a local government consultant with
Urban Systems for 18 years helping municipal and provincial governments and land developers create
vibrant and sustainable communities. His role in Surrey includes providing strategic leadership,
innovative problem solving, partnerships with key stakeholders and knowledge of progressive practices in
municipal engineering.
Fraser has a civil engineering degree and a MBA from the University of British Columbia. He is a
registered Professional Engineer.
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Anthony Steadman, Chartered Quantity Surveyor, Anthony Steadman & Associates
Tony Steadman is a Chartered Quantity Surveyor with over forty seven years of managerial and technical
experience in the practice of cost management, estimating, and contract administration in the
construction industry. In addition to working as a consultant, experience has been gained working for a
contractor, and within a client's project management organization. Work experience has included twenty
nine years based in Canada, ten years based in Africa, extended periods in the Far East with four years
resident in Hong Kong, commencing work in the United Kingdom.
Work has covered the management and preparation of costs from the conceptual through tender and
construction stages of major projects including all the transit projects within the Lower Mainland of British
Columbia, a number of bridge projects including the Skytrain Bridge in New Westminster, Deh Cho Bridge
in the Northern Territories, Groat Road Bridge in Edmonton, Lions Gate Bridge in Vancouver, and the
Bennett Bridge in Kelowna. When estimates of costs are prepared, his work takes into account the
outputs and costs of each resource together with construction methodology required to carry out each
aspect of the work. Parallel experience includes contract administration, document preparation, and
claims management. This experience has been combined for project cost control from initiating budgets,
controlling costs during design and construction, preparing cost effective contract strategies, ensuring the
contract documentation reflects the projects constraints and ideals effectively, and claims management
during construction.
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John Steiner, Managing Partner, Urban Systems
With approximate 30 years of experience in the transportation sector, John has led Urban Systems' South
Coast Offices in British Columbia, providing an eclectic mix of interdisciplinary services which are on
building resilient communities, and working closely with local, regional, and provincial governments as
well as First Nation communities. John has also led a successful consulting practice working directly with
various levels of government throughout Canada on strategic infrastructure planning initiatives as well as
overall finance and governance matters. Finally, John has become an advisor and speaker on the biggest
challenges facing large and small cities throughout Canada that span growth, governance, social,
infrastructure, finance, environmental and economic matters.
John holds a Master of Engineering from the Queen’s University, a Master of Business Administration
from the University of Ottawa, and a Bachelor in Urban, Community and Regional Planning from the
University of Waterloo.

Dave Stewart, Assistant Vice President, Partnerships BC
Dave joined Partnerships BC in April 2016, as Assistant Vice President, for the Transportation sector. He
brings eighteen years of progressive experience in senior leadership positions within the Ministry of
Transportation and Infrastructure, as Chief Financial Officer and with Treasury Board Staff in the Ministry
of Finance. Dave has broad experience in all phases of large transportation infrastructure projects,
including: business case development, Treasury Board approval, procurement, project management, and
extensive experience in budgeting and financial analysis. He has extensive knowledge of government
budget and capital planning processes, along with an ability to forge productive relationships across
government and with external stakeholders.
Dave is a designated Chartered Accountant and holds a Bachelor of Commerce degree from the
University of British Columbia.

Donald Trapp, Project Director, Partnerships BC
Donald joined Partnerships BC in May 2016, and is Partnerships BC’s engagement lead for the South of
Fraser Rapid Transit project with TransLink. He has over 15 years of multi-disciplinary experience in
heavy civil and resource industry projects, and has expertise in project management, construction
management, cost estimating, constructability assessments, and engineering design.
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Donald holds a Bachelor of Science in Civil Engineering from the University of Saskatchewan, a Masters
of Engineering from the University of Alberta, and a Master of Business Administration (finance
specialization) from the University of Calgary. He has also held Project Management Professional
certification since 2008.

Ian Wardley, Associate, The Stewart Group
Ian Wardley is an economist and project manager with more than 20 years’ experience in a variety of
assignments within Canada and the US with a particular emphasis on transportation and public transit.
During his career he has applied his education along with his strong project management and
interpersonal skills to projects in the areas of transit, transportation, finance, design, engineering, and
government.
Ian’s involvement in these projects, including both traditional and Public Private Partnership projects,
covers a broad spectrum of project-related activities from developing and authoring business cases for a
projects initial justification to preparing procurement documents, assembling project teams, and managing
day-to-day issues necessary to ensure the project’s success.
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ATTACHMENT 3: PROJECT RISK MATRIX, QUANTIFICATION WORKSHEETS AND RISK VALUES
SUMMARY

Note: Attachment 3 has been redacted in its entirety.

