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Figure 11 Roosevelt Street Greenway Constraint

= Bayers Road (See Figure 12) North of Bayers Road, it will be
necessary to move the trail alignment further east — possibly beside the
Bayers Apartments driveway next to St. Andrews Park — or to the west
side of the rail line through the Bayers Road Shopping Centre parking
area.

Figure 12 Bayers Road Greenway Constraint
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6 The ITC and public transit’

6.1 Background

The HRM Regional Plan sets out a critical role for public transit in servicing the
future travel demand that results from planned growth. This is in keeping with
international trends in transportation planning which necessarily focus on
developing sustainable urban transportation systems that focus on preserving
liveable communities and significantly enhancing opportunities for people to
travel using alternatives to the private car.

In looking forward to their future year planning horizon, the HRM Regional Plan
sets out an average transit use target (region-wide) by the year 2026 of 23
percent of all weekday afternoon peak hour trips. Achieving this 23 percent
transit mode share target by 2026 is an ambitious initiative that will require very
substantial investments in the public transit system and the infrastructure
associated with deploying that fleet effectively.

We emphasize the ambitious nature of the HRM modal split targets not because
they are not achievable: with suitable investments and aggressive travel demand
management policies, there is some likelihood that they might be reached.
However, it would be inappropriate not to consider the real possibility that — for
a variety of reasons, and in particular because of the very substantial funding
required to build a transit system capable of attracting and supporting such
usage levels - the targets will not be achieved. Not achieving these targets
means that new harbour crossing capacity may be required earlier — perhaps
much earlier - than would be the case if future transit modal shares were
consistent with those goals.

In our view, satisfying this aggressive transit modal split target will only be
possible through the use of a sophisticated public transit system — most likely

~ Bus Rapid Transit (BRT). BRT normally employs a combination of reserved bus
A \} lanes, exclusive busways, specialized terminal and station

i O operations, park and ride facilities, and ancillary improvements
to move passengers quickly and efficiently. Using the rail
corridor to accommodate Bus Rapid Transit (BRT) could form
an integral part of such a strategic initiative.

We note that the current rail corridor appears to be the only
undeveloped linear corridor on the Peninsula that might be
available for use by BRT. It is also strategically located, linking
a number of key peninsular commercial and employment
areas, and as a BRT route, has the potential to provide a
congestion-free transit link between these areas and Highway
102.

® Portions of the discussion in this chapter have been drawn from the Cross Harbour Traffic Needs Assessment Study carried
out by MRC for the Halifax Dartmouth Bridge Commission. That study also examined a potential transit use of this corridor.

McCormick Rankin Corporation
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In the longer term, using the rail corridor to accommodate BRT, and linking this
to shoulder bus lanes on the Circumferential Highway, also provides an
opportunity to create a complete Regional BRT circuit if a third harbour crossing
were provided at the south end of the peninsula.

6.2 The implications of modal split targets

6.2.1 Overview

If the HRM cannot achieve the 2026 target modal split share to transit, other
studies have shown that traffic congestion in the Region — and in particular on
the Peninsula — will become intractable. Under such conditions and unless
significant funds are invested in the expansion of road infrastructure in the
region, commuters will suffer significant delay. Traffic congestion has also been
shown to be a significant contributor to increased levels of CO,e emissions. Of
course, if access to the Peninsula area becomes difficult and time consuming, it
is also unlikely that the planned employment and residential growth in this area
of the HRM will be realized. This would represent a significant failure of the
planning process which carries with it real and important financial and broader
economic consequences.

It is unrealistic to suggest that the accommodation of BRT on the ITC would be
the sole contributor to the achievement of the Region’s modal split targets.
Nonetheless it is our view, substantiated by quantitative analysis, that the
corridor could play a key contributory role in this regard. In order to understand
the potential benefits that accrue from the overall achievement of the 23% goal,
we examined two of the three performance parameters noted above: avoidance
of commuter delays, and reductions in greenhouse gas emissions.

6.2.2 Avoidance of commuter delays

To quantify the impact that a 23% transit modal share would have on travel
times, the HRM transportation demand model was used to quantify the total
person-hours of travel that take place on the road network under both a status —
guo modal split scenario in 2026, and the achievement of the HRM 2026 target
modal split to transit in the peak hour.

Our analysis indicated that the achievement of the HRM 2026 target modal splits
would result in a reduction in total peak period® person hours of travel across the
regional network in the order of 5,400 person-hours, if travel times on the transit
system were identical to those of private motor vehicles on the street system.

However, if travel times on the transit system provided a significant advantage to
peak period users over those achievable in a private motor car, then the total
peak period savings in person hours of travel would be substantially greater.

Although this is a simplistic method of examining an extremely complex issue,
the results of this analysis suggest that the potential travel time savings
associated with a 23% transit modal share are significant.

® The term peak period refers to the 4 hour combined morning and evening 2-hour peak periods of traffic that are expected to

exist in 2026.

30



Integrated Transportation Corridor Feasibility Study

6.2.3 Greenhouse Gas Emissions

Greenhouse Gas (GHG) emissions generated by vehicular traffic were quantified
on a region-wide basis (all of HRM) for the peak traffic hours to determine the
differences that result from the two key transit planning scenarios:

. An 18% transit use or low transit use scenario; versus
. A 23% transit use or high transit use scenario.

We applied the same calculation methodology discussed in Section 3 to calculate
GHG emissions. Of course in this case, we were dealing with the entire HRM and
not a subset of the road system as was the case in our Section 3 analysis. A
summary of CO,e emission estimates for the 2026 planning horizon is shown in
Table 7 for the two different levels of transit usage. All units are metric tonnes
produced during the peak traffic hours of a typical year.

Table 7 CO,e emission savings with 23% transit modal split

2026 Horizon Annual Peak Hour Percent
Scenario GHG Emissions Savings
(tonnes of CO,e)
Region-wide Low 1,050,000 ~
Transit Use (18%)
Region-wide High 954,000 10%

Transit Use (23%)

The findings indicate that there is a general reduction in vehicle emissions if the
HRM can achieve their transit use targets by the 2026 planning horizon. The
10% reduction in emissions is associated with reducing the number of cars on
the road.

6.3 Concluding thoughts

While one can argue about the specific level of benefit that accrues to the HRM
from the ability to use the ITC corridor for transit, it is our opinion that having
access to the corridor for the long term use of a BRT system would be
advantageous in helping the HRM to achieve its 2026 transit modal split targets
as set out in the 2006 HRM Regional Plan.

Discussions with Metro Transit and communications with the HRM in respect of
the potential use of the corridor for public transit confirmed their qualified level
of interest in the possibilities that it offered to further the goals of the Region in
achieving greater levels of transit use in the HRM. This qualified interest was
predicated on any such corridor having appropriate transit stations and related
operational features, as well as the need for the HRM to analyze alternative
corridors in which bus rapid transit could be provided, in order to evaluate
options more fully.

McCormick Rankin Corporation
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7 Benefit/Cost Analysis

7.1 Background

Benefit/cost analysis (BCA) is an evaluation approach that examines from the
perspective of society at large the relative merits of alternative options for public
investment. It is similar to investment analysis undertaken by a firm when it
evaluates the profitability of a new investment. However, a BCA examines the
merits from a broader perspective of various stakeholders impacted by the
proposed investment.

Our approach to the benefit/cost analysis follows that outlined by Transport
Canada (1994) and is summarized in Figure 13. The next part of this section
provides a concise statement of the problem and options. It also provides the
guantitative analysis of the various options. The remainder of this section
discusses our conclusions.

Figure 13 Benefit/cost Analysis Approach

State problem or opportunity. }

Identify issues. 7.2 Atlantic Gateway context
l An assessment of alternative transportation infrastructure options is ultimately
linked to the perceived opportunities emanating from an Atlantic Gateway
Identify base case option. 7 Development. An examination of the benefit/cost associated with alternative
transportation options and selection of the best option improves the overall
l competitiveness of the Atlantic Gateway concept.

ldentify other options.

Screen options. A successful Atlantic Gateway development will provide significant benefits to the

Establish options for Atlantic Region. A recent study provides estimates of the potential impact.” As
comparative analysis. shown in Table 8, the Atlantic Gateway has the potential to create 61,300 new
jobs with $2,118 million in wages by 2025 given the growth assumptions. It
l should be noted that these figures are based on growth assumptions estimated
) . in 2006 and do not necessarily reflect the impact of the current global economic
Estimate project-related costs. . .
situation.
¢ Table 8 Potential Economic Impact of 2025 Atlantic Gateway Traffic Projections
Identify & estimate benefits & Potential Economic Impact of 2025 At]antic Gateway Traffic Projections in Atlantic Canada
other effects. (in 2006 dollars)
. — Jobs Person Wages GDP Output
¢ Years (3 M) ($ M) ($ M)
Direct 54,000 45,100 2,073 3,244 7,440
Evaluate options & compare 1 Indirect 28,900 24,200 801 1,498 3,922
results. Induced 38,300 32,000 1,208 1,794 3,934
- Total Impact on Atlantic Canada 121,200 101,300 4,082 6,534 15,296
Rest of Canada 12,400 10,400 602 975 1,841
Increase from Current Levels +61,300(2) +51,300 +2,118 +3,434 +7,691

(+85%) (+85%) (+82%)  (+83%) (+82%)

Source: InterVISTAS
(2)Figure slightly higher due to rounding.

" InterVISTAS Consulting Inc, MariNova Consulting Ltd. and TranSystems. 2007. Atlantic Gateway Business Case.
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7.3 Analysis: Atlantic Gateway Perspective

7.3.1 Base case

The base case refers to the status quo — it is the existing transportation system
that will prevalil if the rail cut option does not proceed. We assume that the
Atlantic Gateway Project will, under the base case, transport marine goods from
the south end to their destinations using current routes, i.e. city streets. Hence,
the various options that we examine are evaluated as the incremental
benefit/costs to this base case. Travel time savings and other benefits are
measured in terms of their savings relative to truck traffic etc., using existing

routes. The time horizon year used is 2026.

7.3.2 Preferred alternative

As documented earlier in this report, an extensive review was conducted of
various alternative options using the CN Rail system on the peninsula. The final
option selected for detailed analysis (Option 1B) involves two rail lines with a
two-way roadway and urban curb and gutter. The benefit cost analysis for this
option is provided under three scenarios based on low, medium and high port

marine cargo growth assumptions.

Under the low case, truck trips are held at existing levels — 240 truck round trips
per day. Under the base case, truck trips are expected to grow from 240 to 320
round trips by 2026. Under the high growth case, truck growth is expected to

increase from 240 to 400 round trips by 2026.

7.3.3 Construction and operating costs

Subsequent to the selection Option 1B as the preferred corridor alternative, the
construction cost estimate was further refined through the technical road design
process. Table 9 provides a breakdown of this refined cost estimate.

Table 9 Option 1B — Construction Cost Breakdown (2009%)

Option 1B — Construction Cost Breakdown (2009%)

One rail line with future 2nd rail, and two-way Truck/Transit lanes and Urban curb and
gutter
Bridge Demolition (all)
Supply and Install by-pass temporary bridges
Bridge Replacement (Incremental cost only-for additional length required beyond the
existing bridge lengths)
Access road from CN Yard @ Halterm to Transit Route.
Access road from CN Yard to Joseph Howe Drive.
Allowance for Storm Water System Lift/Pump Station & Outfall.
Property Acquisition. ( Allowance)
Sub-Total
Contingency 20 %
TOTAL
SAY:

$ 126,000,000

$ 5,650,000
$ 2,800,000
$ 13,800,000

$ 2,000,000

$ 2,000,000

$ 10,000,000

$ 7,000,000

$ 169,250,000
$ 33,850,000
$ 203,100,000
$210,000,000

ITEMS NOT INCLUDED IN THIS ESTIMATE:

1. The Active Transportation (AT) trail and any special structures needed to accommodate the trail or any resolution

to already existing AT constraints.

2. Environmental, design, survey, P.M., geotechnical, etc.
3. NSPI Transmission line relocation or modifications.

4. Transit Terminals.

5. Corridor purchase/lease costs.

McCormick Rankin Corporation
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It should be noted that this construction cost estimate only includes the
incremental difference in the bridge replacement costs resulting from the
widening of the rail cut. This approach was used as the existing bridges across
the rail cut are nearing the end of their design life and will require replacement
in the foreseeable future regardless of whether the ITC project proceeds or not.

Seasonal maintenance operating costs are estimated at $155,200 per year.

7.3.4 Benefits

The major benefits to society can be classified into two major categories:

e Travel time savings benefits: The benefit of transportation alternatives is
the time travel savings of the proposed alternative to the base case. For
work related trips, time savings represent an opportunity cost for
employees. For pleasure trips, time savings represent an opportunity
cost for foregone leisure. For the purposes of this study we distinguish
two types of benefits — trucking and commuters and business trips by
cars.

e Social cost savings benefits: Savings from the social costs caused by
transportation systems. In this study, we focus on two major social
costs, greenhouse gas emissions (GHG) and accidents.

There is also an incremental operating cost savings associated with reducing the
wear and tear of heavy truck traffic on downtown streets and placing them on a
concrete pavement specifically designed to accommodate heavy loads. The table
below provides a breakdown of the benefits and costs for the preferred
alternative, presented for the low, base and high truck traffic forecasts.

Table 10 Benefit / Cost Breakdown for Option 1B

Benefit - Cost Breakdown - Option 1B

Present Value

Benefits Module 1 2010-2026
Travel time savings trucks railway cut low $5,461,012.04
medium $6,651,166.34
high $7,548,912.03
Travel time savings cars existing route low $1,163,233.15
medium $1,163,233.15
high $1,163,233.15
Incremental operation cost savings railway cut low $347,873.34
medium $409,073.02
high $470,273.27
Social benefit greenhouse gas savings low $0.00
medium $0.00
high $0.00
Social benefit accidents savings low $0.00
medium $0.00
high $0.00
Costs Module 1
Incremental construction costs railway cut $210,000,000.00
Operation costs $1,328,431.09
Corridor purchase or lease costs $0.00
Property values $0.00
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Table 10 does not include any corridor purchase or lease cost. At the time of the
preparation of this report no final determination had been made in respect of this
item, and as a result, we have not included this cost in the final calculation of the
benefit/cost analysis results.

When we examine each of the truck growth forecasts individually, the
guantifiable benefits are significantly lower than costs. Normally, such an
outcome implies a rejection of proceeding with the project based on the
guantifiable benefits. The following tables summarize the benefits and costs for
each truck growth forecast. They also provide findings from a sensitivity analysis
that increases the project life to thirty years.

Table 11 Low Case Benefit-Cost Summary

Low Case Benefit-Cost Summary
Net Present Value

2010-2026 2010-2039
(Millions 2009%) (Millions 2009%)
Benefits 6.972 9.088
Costs 211.328 211.732
Benefit/Cost ratio 0.03 0.04

Table 12 Medium Case Benefit-Cost Summary

Medium Case Benefit-Cost Summary
Net Present Value

2010-2026 2010-2039
(Millions 2009%) (Millions 2009%)
Benefits 8.233 10.999
Costs 211.328 211.732
Benefit/Cost ratio 0.04 0.05

Table 13 High Case Benefit-Cost Summary

High Case Benefit-Cost Summary
Net Present Value

2010-2026 2010-2039
(Millions 2009%) (Millions 2009%)
Benefits 9.182 12.460
Costs 211.328 211.732
Benefit/Cost ratio 0.04 0.06

7.4 Other benefits

The benefit/cost analysis outlined in the previous section deals with those
benefits and costs associated directly with the gateway function of the project.
Notwithstanding this fact, it is evident that there are potential benefits that could
arise from this project that relate to a broader perspective. We outline some of
these potential benefits below.
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7.4.1 Potential reductions in CO,e emissions

As indicated in Section 6 of this report, the rail cut corridor has the potential to
form part of a Bus Rapid Transit (BRT) system that could help in achieving the
2026 transit modal share targeted in the HRM Regional Plan (23%).

Under this high transit modal share scenario there are major savings in social
costs as commuters move from cars to buses. One such saving is a reduction in
CO,e emissions, and our model simulations estimate that such GHG savings
could amount to 96,000 tonnes equivalent of CO, yearly.

This projected reduction in CO, equivalent GHG emissions results in annual
savings of $3.0 million using the average CO, equivalent value of $30.00
estimated by Transport Canada. This in turn represents $25.8 million (2009%$) in
net present value terms. Obviously, only some portion of this benefit could be
attributed to the presence of the ITC corridor, and then only if the corridor were
actually used to accommodate public transit.

7.4.2 Potential travel time savings

In Section 6.2.2, we already noted that if the 2026 HRM Transit Modal Split of
23% was achieved in the horizon year, this could result in reductions in total
network person hours of travel that would represent an overall societal saving. In
the conservative analysis presented in that section we estimated the potential
daily savings in this regard to be in the order of in the order of 5,400 person-
hours, if travel times on the transit system were identical to those of private
motor vehicles on the street system. Translated into economic terms, this
represents annual savings of about $12 million or $103 million (2009%) in net
present value terms. Again, we note that only some portion of this benefit could
actually be attributed to the presence of the ITC corridor, and then only if the
corridor were actually used to accommodate public transit.

7.4.3 Delaying a third harbour crossing

Our model simulations also suggest that if the Region is successful in achieving
the high transit option in 2026, this has the potential to delay a $1.1 billion
expenditure for a third harbour crossing. If — as other studies suggest - a third
harbour crossing is required by 2016 under the base case, and the ITC corridor
plays a role (through a provision to accommodate transit) in helping to achieve
the target modal splits set by the HRM, the building of the new harbour crossing
may be delayed to 2026. The benefit of such a delay may be expressed
guantitatively as the present value of the harbour crossing in 2016 less the
present value of the harbour crossing in 2026. This amounts to $297 million
(2009%). We note again that only some portion of this benefit could actually be
attributed to the presence of the ITC corridor, and then only if the corridor were
actually used to accommodate public transit.

7.5 Key finding of B/C analysis

A benefit cost analysis reveals that the benefit cost ratio of the selected option is
significantly below one and hence results in a recommendation not to proceed.
On the other hand, our sensitivity analysis suggests that a high transit use for
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the rail corridor has significant benefits to cost relative to the base case. Of
course, if the high transit option can be achieved under an option other than the
rail corridor these benefits would be significantly reduced.

McCormick Rankin Corporation
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8

Feasibility and Risk Management

8.1 Background

This project is very complex. If it proceeds to implementation, the factors that
will affect its ultimate performance either as a gateway project, or as a
contribution to the broader Regional transportation system, are far reaching and
problematic to quantify. There is little doubt that from a strictly technical
standpoint, the preferred alternative can be built and can provide for the
intended simultaneous movement of trains, trucks, and — if desired - transit. This
however, can be regarded as a necessary but not sufficient achievement in terms
of defining whether or not the project is “feasible”.

Even the question of whether or not the project can meet some defined
guantitative cost-effectiveness threshold may or may not be the appropriate
measuring stick to assess the feasibility of the project. Governments regularly
invest in projects whose cost-effectiveness may not be quantifiable: the provision
of community centres, skating rinks, and other similar amenities provide good
examples of such expenditures. In such cases, decisions are often reached on
the basis of a broader set of societal considerations, and the need to balance
perceived strengths, weaknesses, threats, and opportunities in the context of
societal values and needs.

In these cases, feasibility cannot be measured. Rather, clearly assessing and
understanding the risks of realizing the various potential combinations of project
impacts — both negative and positive — becomes a more realistic means of
assessing project feasibility. It is our view that this project is one of those whose
value and feasibility is best assessed using this kind of risk analysis approach.
Our assessment of feasibility thus concentrates on providing a carefully
considered risk commentary that identifies key risk issues and their potential
consequences, discusses the likelihood of those risks being realized, and outlines
the factors that contribute to that likelihood. Where possible, mitigating
measures that might help reduce risk are also discussed.

8.2 Some thoughts on risk and risk management

8.2.1 What is risk?

Risk is attendant to all aspects of our lives. We do not always think about it, or
even clearly understand the different levels of risk we accept in our day-to-day
activities. Individuals, governments, businesses, academic institutions, and
others are all engaged in the business of taking risks that may affect themselves,
or some cases thousands or millions of others. MacCrimmon and Wehrung
provide a clear and substantive definition of risk that is at the same time
illuminating and precise:

The main definition of the verb “risk” in the Oxford English Dictionary is “to
expose to the chance of injury or loss.” ... It is worthwhile to reflect upon
various aspects of the definition. First, it /s necessary that there be a
potential loss of some amount (we will use “loss” as a general expression
to include “infury”). Second, there must be a chance of loss. A sure loss is
not a risk. Third, the notion “to expose” means that the decision maker can
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take actions that can increase (or decrease) the magnitude of or chance of
loss. Therefore “to risk” implies the availability of choice. This exposure
may be to the person making the risky decision or to other persons or
groups in the environment.’

8.2.2 What is risk management?

When we talk about managing risk, we refer to the fact that the decision maker
can take actions that can change the magnitude or chance of a loss taking place.
Implementing risk management actions implies active behaviour involving
attempts to adjust the components of the risky situation. To attempt such
actions requires a fundamental understanding of the components of the risky
situation and their relative influences on possible outcomes under different
circumstances.

MacCrimmon and Wehrung enunciate a model of risk management that has five
phases:

e Recognizing and structuring the risks;

e Evaluating the risks and deciding whether to act or not;
e Adjusting the risks more in line with what is desired;

e Choosing among the risky actions;

e Tracking the outcomes.

In any report dealing with risk management the primary aim is to provide
information that will help decision makers to recognize and evaluate the risks,
evaluate alternative actions, and to choose from among those actions. What is
important to recognize is that the actions themselves are risky, and although our
understanding of their potential impacts may be based on the best available
information, there is no absolute certainty as to the outcome that will occur. In
this context, recommendations regarding the tracking of outcomes (the fifth
phase of the risk management process) are fundamental and must be considered
an integral part of any plan of actions implemented as a result of a risk
management review.

8.2.3 The risk analysis process

The risk management process consists of a series of steps that, when
undertaken in sequence, enable continual improvement in decision-making.
Figure 14 summarizes this process.

® MacCrimmon, KR, Wehrung, DA. “The Management of Uncertainty: Taking Risks”. The Free Press. New York, N.Y. 1986
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Figure 14 Risk Management Process’

Establish the context
The external context
The internal context
The risk management context
Develop risk evaluation criteria
Define the structure for risk analysis

Identify the risks
What can happen
When, where and how

Analyse the risks
Determine existing controls

Determine Determine
probability consequence

Estimate level of risk

Communicate and consult
Risk assessment
Monitor and review

Evaluate the risks
Compare with criteria
Set priorities

Treat No
risks?
Yes

Treat the risks
|dentify options
Assess options
Prepare treatment plans

This is the process that we followed in our risk analysis of the preferred
alternative. The work was carried out in a one-day workshop attended by key
project team technical specialists. In the course of the day, the context for the
analysis was assessed, and key risks were identified and evaluated from the
standpoint of their likelihood of occurrence, and their potential impact if they did
occur. A relatively simple, standardized matrix typical of this type of analysis, and
shown in Figure 15, was used to estimate the level of risk for each identified risk
element based on the probability and impact values.

Figure 15 Risk Estimation Matrix

| : Likelihood

mpac Possible |Rare |
Significant Medium |
Major Low
Minor Low

° “The Risk Management Process: Australian/New Zealand standard AS/NZS 4360”
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Using the matrix in Figure 15, each risk element could be evaluated for its
likelihood and consequence, and these two values could then be used to
determine a “risk level” of Low, Medium, or High. For instance, if a given element
was considered to have a likelihood of “Rare”, combined with a possible
“Significant” impact, the risk level obtained from Figure 15 was “Medium”. The
process is quite simple, but helps to standardize the discussion among those
doing the rating, and thus provides a framework that enforces consistency in the
way in which the ratings are obtained.

Risks were also classified as “positive” or “negative”. Positive risks were elements
which had the potential to yield a positive gain. Negative risks were of the more
traditional type, and had some risk of loss associated with them. Of course in
both cases, there was a level of doubt about whether or not the outcome would
be realized.

The risk ratings themselves were used as the basis for the evaluation of the risks
into two broad categories:

. High Risk elements: if rated as negative these elements were regarded
as factors which might prevent the project or some significant benefit
related thereto, from being realized. In these instances, carefully
structured measures would be required to avoid a significant threat to
the project. If rated positive, it meant that these factors had a significant
potential to advance the goals of the gateway corridor project. These
instances were regarded as candidates for proactive measures to
advance the realization of the corridor goals, if not the corridor itself.

. Low and Medium risk elements: in both these cases, some decision had
to be made regarding the acceptability of the risk being incurred. In
essence, to advance the project further required some understanding
and acceptance of the risks that were present — whether positive or
negative.

Potential risk mitigation measures were identified for each risk element. Such
mitigating measures could include a variety of generic options including:

. Avoiding the risk: the do nothing option. Of course, on negative high risk
elements, such an option would essentially amount to abandoning the
project.

. Change the likelihood of occurrence: either through engineering

measures, the initiation of ancillary offsetting action within the
community, or through collaboration with stakeholders to reduce the

risks.

. Change the impacts: in some cases, mitigating measures could help to
reduce the severity of consequences flowing from a potential risk.

. Sharing the risk: teaming with a partner or reducing exposure through
insurance;

. Retain the risk: in some instance, risk levels may be present but
acceptable.
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8.3 Results of the risk analysis

To help initiate and set a framework for our discussions, we first identified both

the internal context and the external context for this review. Table 14

summarizes this context.

Table 14 Risk Assessment Context

The Internal Context

The External Context

Stakeholders:

The operating environment:

CN Corridor neighbours

HRM Developers

TIR Downtown Business

Developers Ceres

Halterm and Ocean Terminals CN Intermodal
Trucking firms HRM

Different cultures, interests and objectives.

The world freight market

Environmental impacts

Developing an understanding of this conte
during the risk analysis process.

xt also helped to frame the discussions

Tables 15, 16, and 17 present the results of our risk analysis in summary form

for each of the elements of high, medium,

Table 15 Risk Elements Rated “High”

and low risk respectively.

Potential Mitigation or Proactive
Measure

On going stakeholder consultation;
community integration plan

P3 mechanism (HDBC, HRM, CN);
shadow tolls

Community integration plan; carbon
offsets

Improve access to Halterm - implement
project

Implement truck restrictions or premium
tolling on truck harbour crossing; delay
need for crossing with TDM

Build a business case to get support from
private sector

Build a business case to get support from
private sector; Provincial incentives

P3 mechanism

Stakeholder consultation; project briefing;
encouraged to support

Implement TDM measures; transit use
incentives

P3 mechanism

Political response

On-going consultation program, liaison

Risk Element Positive or Prioritization
Negative [Likelihood| Impact Risk

Local community objection to rail N Likely Significant
cut
Corridor land lease costs too high N Possible | Significant
Perceived epwrpnmental impacts N Likely Significant
generate objections
Halterm closes N Possible | Significant
Imple_mentatlon of thlrd harbour N Possible | Significant
crossing - gateway impact
Imple_mentatlon_o_f third harbour p Possible | Significant
crossing - transit impact
Change in political will - provincial N Possible | Significant
Lack of HRM political will N Possible | Significant
Loss of federal funding support N Possible | Significant
HRM By Design advocates - p Likely Major
support
HRM transit modal split not N Possible | Significant
achieved
Project costs prohibitive N Likely Significant
CN not responsive N Likely Significant
Blasting in reS|dent!aI area - N Likely Major
community perception
Poteptlal fc_)r crime shadow at N Likely Major
transit stations
Increase in ambient noise N Likely Major

Safety conscious design, security
measures, CPTED

Integration plan, cut & cover at sensitive
locations, on-going consultation
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Table 16 Risk Elements Rated “Medium”

Risk Element Positive or Prioritization Potential Mitigation or Proactive
Negative [Likelihood| Impact Risk Measure
Trail advocates support rail cut P Possible Major Medium | Trail integration plan and funding
Fuel cost rise P Likely Minor Medium
CN aban_dons cut - transit p Rare Significant Medium P3 mechanism (HDBC, HRM); shadow
perspective tolls
CN aban.dons cut - Gateway N Rare Significant [ Medium |P3 mechanism (shortline)
perspective
Northwest Passage open year p Possible Major Medium Marketlng and operations plan to put
round Halifax at the forefront.
Propgrty value§ increase with high P Likely Minor Medium |Land uplift capture plan required
transit and stations
Shlpplng price system to North p Rare Significant [RRMEION Partnershlp between CN, port authorities
America changes and shippers
Inflation induced cost factors, report
Construction cost estimates too low N Possible Major Medium |construction costs in current dollars for
year of construction
Chanaes in vehicle technolo Increases efficiencies on corridor only;
(ch)g oy P Likely Minor Medium |Ensure design criteria accommodate LCV
design vehicle
Metro Transit supports rail cut P Possible Major Medium Stakeholder consultation; pro;ec_t b_rleflng;
encouraged to support (union briefing)
Table 17 Risk Elements Rated “Low”
. Positive or Prioritization Potential Mitigation or Proactive
Risk Element : — :
Negative |Likelihood| Impact Risk Measure
Apply a sensitivity analysis to the review;
Freight forecasts incorrect N Possible Minor Low adjust project timing until trends are
obvious;
Apply a sensitivity analysis to the review;
Vehicle traffic forecasts too high N Possible Minor Low adjust project timing until trends are
obvious;
Eg?gtiatrty values decrease - no N Rare Minor Low Community integration plan
Road'safety: _Trespassmg,_ Bus / N Possible Minor i Safety conscious design, security
truck interaction, Intersections measures, photo radar
Op(_er_atlng costs higher than Possible Minor Low Detailed review and study
anticipated
Loss of NHS designation Rare Minor Low Business case
Copstrl_Jctablll_ty - hot a_blg to - N Rare Major Low Careful planning and design
maintain service on existing rail line
Availability of property for trail - off . . Property/financial offsets; pedestrian
L
CN ROW N Possible Minor o structures (cut & cover)
Hazardous material incident Rare Major Low Incident management/response plan

In addition to these results, the risk analysis workshop also carried out a risk
analysis of the potential consequences if the ITC corridor does not proceed.
Table 18 presents the findings of that evaluation.
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Table 18 Risk evaluation if the corridor does not proceed

public safety

. Positive or Prioritization Potential Mitigation or Proactive
Risk Element - "
Negative |Likelihood| Impact Measure
. . Provide alternate connection - third
Public intolerance of trucks in down . . P . . .
town N Likely Major harbour crossing, inland terminal, rail cut;
relocate marine terminal
HRM By Design can not be fully _ . Provide altern_ate (_:onnectlon - third _ .
. N Likely Major harbour crossing, inland terminal, rail cut;
achieved : -
relocate marine terminal
Unable to achieve HRM transit . - Implement aggressive TDM measures,
N Likely Significant . . .
targets - No BRT route transit use incentives
Earlle_r need for third harbour N Possible | Significant Imple_ment aggressive TDM measures,
crossing transit use incentives
. Provide alternate connection - third
Increased travel time for truck . . P . . .
freight N Likely Major harbour crossing, inland terminal, rail cut;
relocate marine terminal
Increased congestion in downtown Provide alternate connection - third
core as a result of not achieving N Likely Significant harbour crossing, inland terminal, rail cut;
transit goals relocate marine terminal
Port/City/Provincial image
deteriorates - loss of N Possible | Significant Other gateway initiatives
competitiveness
Freight movement shifts from truck
to inland terminal (rail) - public P Likely Major
opinion
Freight movement shifts from truck
to inland terminal (rail) - N Likely Major P3 mechanism (shortline)
stakeholders
Risk Element Positive or Prioritization Potential Mitigation or Proactive
Negative |Likelihood| Impact Risk Measure
Halterm is less viable N Possible Major Medium Provide alterngte gonnectlon - third .
harbour crossing, inland terminal, rail cut
. . Time of day restrictions for trucks,
Tourism impacts - trucks in . . . ! . .
- N Likely Minor Medium [reconfiguration of roadway network in
downtown, Pier 21 .
terminal area
CN aban_dons cut - transit p Rare Significant | Medium P3 mechanism (HDBC, HRM); shadow
perspective tolls
CN aban.dons cut - Gateway N Rare Significant | Medium |P3 mechanism (shortline)
perspective
Northwest Passage open year N Possible Major Medium Malfketlng and operations plan to put
round Halifax at the forefront.
Shlpplng price system to North N Rare Significant | Medium Partnershlp between CN, port authorities
America changes and shippers
ggcfes in vehicle technology N Likely Minor Medium |Inland terminal alternative
Hazardous materials transported in N Rare Significant | Medium |Incident management/response plan
a more dense urban area
Risk Element Positive or Prioritization Potential Mitigation or Proactive
Negative |Likelihood| Impact Risk Measure
Risk of increased collision . . Improved accommodation of pedestrians,
. N Possible Minor Low -
frequency on city streets road safety review of truck routes
Potential bottleneck resulting from Provide alternate connection - third
proposed developments along N Possible Minor Low harbour crossing, inland terminal, rail cut;
current truck route relocate marine terminal
Potential delay of trail construction N Possible Minor Low
Alternatlve facnhty 'S more costly.-. N Possible Minor Low Cost standpoint
inland terminal / new marine facility
Defer structure replacement - N Rare Major Low Structural replacement program
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8.4 Key observations on risk analysis related to corridor proceeding

In this section, we provide a series of observations regarding the results of this
risk analysis.

Sixteen high level risk factors were identified. Of these, two were
regarded as potential “showstoppers”: risk elements whose nature either
precluded mitigating action, or made such action highly speculative. The
two “showstoppers” were:

. There is a lack of political will at the HRM level;

. There is a change in political will at the Provincial level.

Consultation and collaboration programs and community action plans
were listed as potential mitigating or proactive countermeasures in five
cases for the high level risk factors. It is evident that community will is a
key factor that must be considered in a positive and proactive way if the
project is to proceed under any conditions. Such programs can be
expected to involve collaboration on the development and
implementation of mitigating technical measures (cut and cover sections
for the corridor, noise mitigation, compensatory planning or community
measures to restore or enhance valued community features etc.);

Various types of P3 mechanisms are suggested as proactive
countermeasures for five of the high level risk factors. This is not
surprising since such mechanisms constitute risk-sharing propositions,
and will usually only go forward once the risk/return ratio of a project
has been proven to be of sufficient magnitude to be of interest to private
sector parties. In the short term, such propositions are likely to be
difficult to assemble given the state of the global economy.

There are ten factors that have been rated as medium risks.
Interestingly, eight of these involve positive risks. They include:

. Trail advocates support rail cut: providing additional community
incentive for the project to proceed;

. Fuel cost rise: likely to provide additional incentive to provide
access to the rail cut for both trucks and transit;

. CN abandons cut: from a transit perspective the abandonment of

the rail line within the cut opens new and perhaps affordable
opportunities for use of these lands for public transit;

. Northwest Passage open year round: may provide an
opportunity for Halifax to function as the entry, exit, and
servicing gateway to this potentially critical shipping route;

. Property values increase with high transit modal split and
stations: if public transit stations are placed along the corridor,
experience in other cities has clearly shown the potential for
such installations to have a positive effect on property values
and development levels;

. Shipping price system to North America changes: at present,
trans-Atlantic shipping pricing schedules dictate uniform pricing
for cargo crossing from Europe to any port on the eastern
seaboard or inland to Montreal. Such a policy puts Halifax in a
weak competitive position. If pricing schedules were to become
more closely related to distance, then Halifax’s position as one of
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the closest ports to Europe could become a competitive
advantage.

. Changes in vehicle technology (LCV): the ability to accommodate
long combination vehicles within the rail cut could provide some
competitive advantage to the south end marine terminals;

. Metro Transit supports rail cut: proactive support from Metro
Transit could provide additional impetus to moving the ITC
forward.
. All of the low risk elements noted in the risk assessment appear to be

able to be readily dealt with using relatively straightforward and cost-
effective measures. In two cases, the measures adjusting project timing
until various key trends become more evident. In four others, careful
planning and design processes and community consultation measures
are seen as potentially effective strategies.

8.5 Key observations on risk analysis related to corridor not proceeding

The risk analysis panel felt strongly that an assessment of the consequences of
not proceeding should be examined as a logical counterpoint to the preceding
analysis. This view was based on the fact that a number of positive opportunities
were associated with the implementation of the ITC corridor, particularly with
respect to enhancing — to varying degrees - the potential for HRM to achieve a
number of key regional planning and community goals including, but not limited

to:

. Reaching the target modal splits set out in the HRM Regional Plan;

. Supporting the goals of the “HRM by Design” project, which actively
promotes and requires heavy truck traffic to be minimized in the
downtown;

. Supporting the goals of the Greenway concept for a series of trails and

paths along the current corridor.

Of the nine high level risk elements cited in this review, five would result in a
greater need for a third harbour crossing. These include:

. Public intolerance of trucks in down town: could be mitigated by the
provision of a third harbour crossing which would provide a logical
connection across the harbour from the south end terminals for trucks
destined to Burnside or to external highway connections on the
Provincial highway system;

. HRM By Design can not be fully achieved: similar to the point
immediately above, the provision of a third harbour crossing would help
reduce considerably or eliminate downtown truck traffic generated by
the south end terminals;

. Earlier need for third harbour crossing generated by the difficulty of
achieving target modal splits set for the regional plan;
. Increased travel time for truck freight: If truck freight cannot move

efficiently in the downtown, and the competitive position of the port is
negatively affected, a third harbour crossing — while perhaps not
justifiable in itself to deal with this matter — could provide some
additional motivation to consider early implementation of such a
connection that could handle trucks.
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. Increased congestion in downtown core as a result of not achieving
transit goals: in a manner similar to the point just made above, the early
implementation of a third harbour crossing could help alleviate general
traffic congestion on the downtown peninsula.

A critical risk element if the project does not move forward involves the status of
Halifax as a port city. From a gateway standpoint, failure of the port to be able
to refine or even maintain its competitive position in the global market due to a
declining ability to service the south end terminals, could jeopardize the
reputation of the port as an effective gateway to North America.

Six of the high risk elements involve some aspect of relocation of the marine
terminal or the eventual construction of an inland terminal.
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9 Concluding Thoughts

This study has examined a broad range of issues within a highly complex and
developing urban context. Nonetheless, there are a number of key observations
and findings that merit highlighting in this concluding section of the report.
Following are our concluding thoughts.

With respect to the role of the Port in the regional economy

. The Port of Halifax is a vital part of the regional economy, employing
9,000 persons and generating an annual employment income in the
order of 670 million dollars.

With respect to forecasting future marine cargo traffic and truck traffic

. The cargo forecasts prepared for this study reflect a diminishing
expectation in the rate of growth in cargo traffic at the south end
terminals within the planning horizon. In a major part the difference in
projection ranges between our estimate and past studies is due to the
challenges facing the Canadian and US economies over the next seven
years from the end of 2008 to the end of 2015.

. Truck traffic forecasts for the south end marine terminals track the
expected rate of growth of marine cargo traffic at that location. By the
planning horizon year, in the highest growth scenario, daily truck trips
are expected to almost double from 2008 volumes to a level of
approximately 800 truck trips.

. Truck traffic generated by the south end terminals represents a very
small portion of the overall traffic volumes using the
Barrington/Hollis/Lower Water Street corridor.

With respect to the impact of the ITC on the existing roadway network

. As the demand for freight movement by truck grows, concerns are raised
about the reliability of the road system upon which these trucks will
travel. Congestion and delay have a detrimental effect on freight
movement that can reflect on the viability of a port’s operations. The
goal of the ITC project is to help address this concern and thus support
the position of the Port of Halifax as a major gateway to the North
American market.

. If truck traffic from the south end terminals is diverted to the ITC
corridor, travel times on the portions of the public road systems
previously used for this activity will change only very marginally. This is
largely due to the fact that this truck traffic represents only a very small
component of the overall volumes using these facilities.

. The ITC corridor provides significant reductions in truck travel times for
the truck traffic generated by the south end marine terminals. A one-way
trip in the peak hour direction of traffic flow in 2026 reduces from 25
minutes to 10 minutes. This represents a substantial efficiency for both
trucking and port operations.
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The increasing number of “bottlenecks” on the Halifax Peninsula public
road system as we move forward to the 2026 planning horizon, put into
question the reliability and predictability of traversing the peninsula
efficiently. In addition to improving travel times for trucks, the use of the
ITC is expected to substantially improve the reliability of travel conditions
for truck freight moving to and from the south end terminals. This is an
important consideration for time-sensitive freight and scheduling in the
trucking industry.

There is no net change in emissions achieved by diverting trucks out of
the downtown to the ITC. This is not surprising given that the same
number of truck trips is traversing the peninsula under both truck route
scenarios, and that while operating conditions are smoother and travel
times are faster on the ITC, the ITC route is actually 1.5km longer.

With respect to the preferred design alternative for the ITC

The preferred alternative for the ITC consists of two rail lines physically
separated from a two-lane, two-way roadway with urban drainage.
Although CN have indicated that they do not require a second rail line,
we have provided space for a possible second line in the cross section
should it be needed in the future.

The current rail cut corridor has been in place and operational for
approximately 90 years. Clearly, these types of facilities need to be
planned for long term flexibility. The preferred alternative was selected
partly because of the flexibility it offered for the accommodation of
future increases in rail freight or the provision of commuter rail.

With respect to the accommodation of the Halifax urban greenway

In general, the Halifax urban greenway can be accommodated as part of
the ITC.

With respect to the ITC and public transit

If the HRM cannot achieve the target modal split of 23% to transit by
2026, other studies have shown that traffic congestion in the Region,
and in particular on the peninsula, will become intractable. Under such
conditions, and unless significant funds are invested in the expansion of
road infrastructure in the Region, commuters will suffer significant delay.

In our view, having the ITC present for transit use would be
advantageous to the HRM as it strives to achieve its Regional Plan target
modal split to transit of 23% by 2026. Satisfying this aggressive transit
modal split target could be facilitated through the use of a sophisticated
bus rapid transit system that can in part be accommodated within the
ITC corridor. The fact that the corridor traverses adjacent to major
peninsula employment centres including commercial, university, hospital
and downtown office areas represents a significant advantage in this
respect.

While one can debate the specific level of benefit that accrues to the
HRM from the ability to use the ITC corridor for transit, it is our opinion
that having access to the corridor for the long term use of a BRT system
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would be advantageous in helping the HRM to achieve its 2026 transit
modal split targets as set out in the 2006 HRM Regional Plan.

With respect to the benefit/cost analysis of the preferred alternative

From a gateway perspective alone the quantifiable benefits associated
with the ITC are significantly lower than costs. More specifically, benefits
are less than 10% of costs. Normally, such an outcome implies a
rejection of proceeding with the project based on the quantifiable
benefits alone.

While the gateway perspective provides the foundation for this study, it
is evident that potentially substantial benefits accrue to the HRM as a
political body, and as a society, from the perspective of supporting
several major planning and community development initiatives launched
by the Region in the last few years.

Regardless of how it is achieved, a conservative estimate suggests that
reaching the objective of a 23% target transit modal split in 2026 should
reduce peak hour GHG emissions region-wide by approximately 10%.
This reduction in GHG emissions has been valued at $25.8 million
($2009) in net present value terms.

Regardless of how it is achieved, a conservative estimate suggests that
reaching the objective of a 23% target transit modal split in 2026 should
result in a saving of approximately 5,400 person hours of travel per day
in the planning horizon year of 2026. These travel time savings have
been valued at $103 million ($2009) in net present value terms.

Achieving the target modal splits may also allow the delay of a $1.1
Billion expenditure for a third harbour crossing. This amounts to a $297
million ($2009) saving.

With respect to the feasibility of the project

A complex and detailed risk analysis was carried out to evaluate the
potential feasibility of the project. The analysis indicated that the
guestion of proceeding with the ITC is a double-edged sword in that
there are substantive risks for all stakeholders involved either if the
project proceeds, or does not proceed.

Our risk analysis identified two key “showstopper” risk factors. These
two elements were regarded as showstoppers because their nature
either precluded mitigating action or made such action highly
speculative.

. There is a lack of political will at the HRM level.

. There is a change in political will at the Provincial level.
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