C

Andrew Gamble & Associates
14 Mitchell Drive, Yellowknife, NT, Canada X1A 2H5

RECENED
Ms. Kimberley Cliffe-Phillips q SEP2 2 2004
Environmental assessment Officer ey
Mackenzie Valley Environmental Impact Review Board | _ MACKENZIE VAL
Yellowknife, NT mv‘ﬁg\‘}k:‘&”gg;%’“ﬁ

September 21, 2004
Dear Ms. Cliffe-Phillips;

Deh Cho Bridge — Developer’s Assessment Report, Appendix 12
| have discovered a slight inconsistency in our DAR submission.

Appendix 12 of our DAR includes 3 reports prepared by Nichols Applied Management.
The third report is on Aboriginal benefits. The ‘paper’ copy of our DAR submitted May
25, 2004 includes their final report, dated February 2003. | have recently noticed that the
PDF version of this appendix (posted on your website) includes an earlier draft of this
report. | assume that we inadvertently used the wrong version when we prepared the
PDF version of our submission.

| do not believe this is a material issue, since none of the subsequent IRs or discussion
have related to this report. However, | have prepared and attached a corrected PDF
version of this appendix ‘for the record’.

My apologies for the error.
Yours truly,

Andrew Gamble

¢ Albert J. Lafferty, DCBC
Jivko Jivkov, Jivko Engineering

attachment

Phone: (867) 873-4629 Cell: (867) 444-2099 Fax: (867) 669-2028
e-mail: agamble@theedge.ca
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1. INTRODUCTION

The Department of Transportation (DOT) of the Government of the
Northwest Territories (GNWT) commissioned a benefit-cost analysis of
the proposed Deh Cho Bridge in the summer of 2002. This benefit-cost
analysis is documented in the Nichols Applied Management report
entitled “Benefit-Cost Analysis of the Deh Cho Bridge”, dated
September 2002,

Subsequent to the completion of the benefit-cost analysis, DOT
received a new commercial Vehicle Traffic Forecast for the Mackenzie
(or Deh Cho) River crossing. This forecast, which presents both a
Conservative Case and a Probable Case, was prepared on behalf of
DOT by Prolog Canada Inc. ‘

DOT is now basing its planning on the Conservative Case presented by
Prolog Canada Inc. This case presents a community re-supply traffic
forecast that is approximately 20% higher than the forecast on which the
benefit-cost analysis was based. The corresponding increase for mine
supply traffic is 52%. This increase in traffic volumes is influenced,
among other factors, by:

. updated information on mining construction and
operations;

» inclusion of a small impact of pipeline activities in the
Mackenzie Valley on traffic on Highway 3; and

*  a‘'traffic lift” that can be expected once the Deh Cho
Bridge is in place.

In view of this new information, Nichols Applied Management has
updated the key findings of its original benefit-cost analysis. This
document presents the findings of this update. All estimates in dollar
terms are in constant 2002 dollars. '

Nichols Applied Management



2. UPDATE METHODOLOGY

The Prolog Conservative Case commercial traffic forecast changes two
key variables in the original benefit-cost analysis:

e the forecasted number of commercial vehicles; and
e the anticipated freight volume.

As noted, the Prolog Conservative Case forecasts more commercial
vehicles than the forecast used in the original benefit-cost analysis. The
same holds true for the anticipated freight volume. However, the
increase in freight volume is more than the increase in commercial
vehicle numbers because the Prolog forecast assumes marginally
higher per vehicle freight volumes than the original benefit-cost analysis.

The update consists of the following:

« introduction of the Prolog Conservative Case traffic
and freight volumes into the calculations underpinning
" the original benefit-cost analysis; and

e recalculating the key benefit-cost analysis variables.

This update focuses on the effects of the new traffic and freight volume
forecasts on the project’s internal rate of return. The internal rate of
return (or IRR) is the discount rate that balances the costs and benefits,
or, in other words, the discount rate that produces a benefit-cost ratio
of 1.0.

The update does not affect the benefits that accrue to non-commercial
travelers. No new traffic forecasts for this segment are available,
although the Prolog study suggests that “. . . tourism (non-commercial
traffic) is likely to provide the‘largeSt increment in new traffic’. The

" update also does not affect the estimate of other savings to businesses,
related to reduced handling and warehousing. The original estimate of
this benefit is not directly tied to forecasted freight volumes.

Nichols Applied Management



3. UPDATE RESULTS

31 BENEFIT-COST ANALYSIS

Table 1 presents the key results of both the original and updated
benefit-cost analyses. It shows that the project’s IRR increases from
7.9% to 8.5%. The update result is in line with the sensitivity analysis
performed in the original benefit-cost analysis, which indicates an IRR of
8.4% assuming a high traffic scenario.

The original benefit-cost analysis concludes that the project creates net
benefits within the normal range of acceptable returns. Indeed an IRR
of more than 5.0% is often deemed acceptable for many Canadian
public sector projects. The update result further strengthens this
conclusion.

Table 1 shows also that the higher commercial traffic forecast increases
the net benefit (discounted at §%) from $32.3 million to $38.6 million, an
increase of 19.5%.

Table1  Comparison of Key Benefit-Cost Analysis

Results g
Original
Benefit-Cost

Analysis Update
Internal Rate of Return 7.9% 8.5%
Costs ($ million 2002, NPV 5%) R '
Total Costs ol 5940 59.4
Benefits ($ million 2002, NPV 5%)
Other Benefits 63.5 63.5
Cost Savings Commercial Traffic 281 34.5
Total Benefits ; 91.7 98.0
Net Benefit ($ million 2002, NPV 5%) 32.3 38.6

The update results reflect a more buoyant economic outlook than the
one implied in the ‘original benefit-cost analysis. Yet higher IRR and Net
Benefits would result from using the Prolog Probable Case commercial
traffic forecast or from including a “traffic lift’ due to the bridge for non-
commercial traffic. ' ‘

Nichols Applied Management




3.2

FINANCIAL IMPACT ANALYSIS

The original benefit-cost analysis report includes some comments on a
number of potential financial impacts that may accrue to various
stakeholder groups and sectors. These financial impacts are crucially
dependent on the bridge financing policies, especially tolls.

Table 2 provides both estimated transportation and other business
benefits as calculated in the original benefit-cost analysis and this

update. The table shows the benefits in one particular year — 2010 — for

illustration purposes. The total increases each year are in line with
traffic; the benefits per tonne remain relatively stable over time.

Table 2 Estimated Transportation and Other
Business Benefits in 2010
Original
Benefit-Cost
Analysis Update Difference
Transportation and Business Benefit ‘ (constant $ 2002)
|Community Re-Supply Ferry 635,130 749,571 114,441
Community Re-Supply Ice Bridge 138,070 166,633 28,563
Community Re-Supply Helicopter 335,686 335,686 -
Other Business Benefit ‘ 1,025,465 1,025,465 -
Mine Supply Ice Bridge 396,000 627,000 231,000
Total 2,530,351 2,904,354| 374,003
Transportation and Business Benefit Per Tonne ($/tonne)
Community Re-Supply Ferry 3.83 3.24 (0.59)
Community Re-Supply Ice Bridge 2.30 1.95 (0.35)
Community Re-Supply Helicopter 620.00 620.00 -
Weighted Average Fr 4.90 3.94 (0.96)
Other Business Benefit 4.53 3.24 (1.29)
Total Community Re-Supply 9.42 717 (2.25)
Mine Supply Ice Bridge 2.00 2.18 0.18

The table shows that transportation benefits of the Update Analysis are
higher in absolute terms than those of the original benefit-cost analysis.
The per tonne ybeneﬁts decrease, however, because the update
increases both the number of vehicles and the freight tonnage but the
latter more than the former. The mine supply is the exception. The new
Prolog estimate for trucks and freight volume are up relative to the
original benefit-cost analysis, but the truck volume is up more than the
freight volume.

Nichols Applied Management



The Update Analysis shows that a toll of $6/tonne is higher than the
expected benefit for the mine supply traffic by $3.82 per tonne. This
compares with $4 per tonne in the original benefit-cost analysis.

A $6 per tonne toll is also higher than the community re-supply and
other business benefit per tonne for traffic diverted from the ice road.
This benefit is calculated at $7.17 per tonne (compared with $9.40 per
fonne in the original). ‘

In the 2010 example year, the Update Analysis and the tonnage
forecasts used implies a toll income from commercial traffic of just over
$2 million. As shown in Table 2, the commercial traffic and other
business benefits are estimated at $2.6 million.

Nichols Applied Management



4, CONCLUSION

Using the Prolog Conservative Case traffic forecasts as compared to the
traffic forecasts used in the original benefit-cost analysis strengthens the
conclusion that the Deh Cho Bridge is economically viable. The internal
rate of return — or the rate at which the discounted future costs and
benefits are equal — increases from 7.9% to 8.4%. The project creates
net benefits that are well within the normal range of acceptable returns.

Nichols Applied Management
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EXECUTIVE SUMMARY

The Department of Transportation (DOT) of the Government of the
Northwest Territories (GNWT), responding to a proposal by the
Combined Council Alliance of Fort Providence, is reviewing the
economic, financial, and technical feasibility of constructing a bridge
across the MacKenzie (Deh Cho) River at Fort Providence.

The bridge would replace the current ferry/ice bridge crossing of the
river and allow for reliable, all-season road travel between Yellowknife
and supply centres in the western NWT and the south.

This study supports the DOT's review of the proposed bridge by
providing an economic evaluation and economic and financial impact
assessment of the project.

STUDY METHODOLOGY
In carrying out the economic evaluation, the study team has relied on:

» . fraffic, costing, and operational data provided by DOT;

+ data developed in earlier studies of the Deh Cho
bridge; ‘

-~ demographic and business data prepared by the
GNWT-and Statistics Canada;

. telephone interviews with truck and air transport
companies, shippers, retail and other businesses
serving the greater Yellowknife area; and

e relevant information from other provincial and federal
agencies including Alberta Transportation.

BENEFIT-COST ANALYSIS

The quantified benefits and costs of the proposed bridge are
summarized in the following table. All figures are expressed in constant
dollars. Bridge construction is assumed to begin in 2003, with
completion in 2005 and the first year of operation in 2006. The
estimated life of the bridge is 75 years.

' Y‘ NICHOLS ‘ Benefit-Cost Analysis
A Applied Management of the Deh Cho Bridge
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Summary of Benefit-Cost Analysis

Total Net Present | Net Present
{undiscounted) Value (5%) | Value (10%)

Costs ($ million 2002)

Bridge Capital Cost 55.0 50.2 46.0
Bridge Operating Costs 41.3 9.3 4.1
Total Costs : 96.3 59.4 50.1

Benefits ($ million 2002)

Ferry Salvage Value 14 0.9 0.8
Avoided Ferry Operating Costs 105.0 236 10.5
Avoided Ferry Capital Costs 5.5 1.2 0.6
Avoided Ice Bridge Operating Cost 10.5 24 1.1
Cost Savings Non-Commercial Traffic : 80.1 15.7 6.5
Cost Savings Commercial Traffic 139.4 28.1 11.8
Other Business Savings o : 101.5 19.8 8.2
Total Benefits 443.2 91.7 394
Net Benefit ($ million 2002) ' 3469 323 0.7
Benefit Cost Ratio - 3.60 1.83 0.83

In undiscounted dollars, the project is shown to generate net benefits
over its life of approximately $347 million, with net annual benefits in
most years ranging between $4.3 million and $5.8 million.

In dollars discounted at 5%, the project is shown to generate net
benefits of $32 million and a benefit-cost ratio of 1.8. Discounted at
10%, the project costs exceed the benefits by $10.7 million (in present-
value terms), and the related benefit-cost ratio is 0.83. The economic
return for the project -- the discount rate that balances the present value
of costs and benefits (i.e.; produces a benefit-cost ratio of 1.0) -- is
7.9%. As these figures make clear, the project generates net benefits

~ within the normal range of acceptable returns.

A number of sensitivity analyses incorporating alternative assumptions
regarding bridge construction and operating costs, traffic growth, and
project benefits show that the project returns remain acceptable under a
generally wide range of conditions.

This conclusion is further reinforced by a number of non-quantified
benefits that are expected to accrue to the NWT from the bridge project.
These include; among others, increased regional and territorial
economic development stimulated by the greater efficiency and
reliability of the highway network and a reduced sense of isolation
during the unpredictable freeze-up and scheduled break-up ferry service
disruptions. ’

' \ j ‘ NICHOLS ' Benefit-Cost Analysis
A 1 Applied Management of the Deh Cho Bridge
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The benefits of the proposed bridge will accrue generally to the following
sectors: government, 30%; individual travelers, 17%; transportation
companies and their customers, 31%; and other retail and commercial
businesses, 22%.

ECONOMIC IMPACT ANALYSIS

Project Construction

Of the estimated project cost of $55 million, $24.3 million or 44% will
accrue to NWT businesses and households. Much of the construction
labour and a portion of the project engineering and supervision and
required equipment supply is likely to be sourced from the NWT. The
project construction is expected to provide a total of 125 person-years of
direct employment for NWT-based workers.

Project Operations

By removing the need for the continued operation of the ferry and ice
bridge, the proposed bridge would eliminate seasonal employment for a
total of 21 people or about 8 person-years of employment per year. An
estimated 17 of these workers are from the local area, with the balance
resident elsewhere in the NWT. The household income associated with
the current ferry/ice bridge employment is estimated to be $350,000 per
year, of which about two-thirds accrues to households in Fort
Providence, with the balance to other communities in the NWT.

The Deh Cho bridge has the potential to provide some on-going
maintenance-related employment, equivalent to perhaps one full-time
person, and will generate some periodic repair and rehabilitation work
for contractors. The potential operation of a toll booth facility and other
initiatives funded by a proposed local economic development fund
would reduce the negative local employment effects arising from the
diSplacement of the ferry and ice bridge.

FINANCIAL IMPACT ANALYSIS

The study has examined the potential financial impacts of the bridge to
different stakeholder groups and sectors.

For the Government of the NWT, the bridge will generate financial
benefits in the form of reduced annual outlays required fo maintain the
NWT transportation network.

' " NICHOLS Benefit-Cost Analysis
‘ Applied Management of the Deh Cho Bridge
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Within the NWT, the local Fort Providence area is likely to realize lower
community incomes because of the loss of ferry and ice bridge
employment and associated business revenues. However, these
adverse effects may be mitigated through the employment and income
impacts of toll operations and a proposed local economic development
funding initiative.

In the absence of commercial bridge tolls, a wide variety of transport
companies, shippers, and other businesses and consumers wouid
realize direct and indirect financial savings from the replacement of the
ferry and ice bridge with the proposed all-season bridge crossing. The
average savings across all commercial users of the bridge are
estimated to be approximately $5.90 per tonne.

Tolls

If a toll system is implemented, the net savings that accrue to various
users and beneficiary groups will depend on the nature of their
individual transport patterns. In general, the lowest level of net benefits
will be realized by mine re-supply traffic. Much of that traffic utilizes the
winter ice bridge, which imposes moderate costs in terms of added
travel time and inconvenience. If that traffic was obliged to pay a $5 per
tonne toll, for example; the added costs of using the bridge would
exceed the associated economic savings, implying some increase in
costs to trucking companies and ultimately to the mining industry itself.

For those shippers that are currently unaffected by seasonal
interruptions of freight traffic during spring break-up, a $5 per tonne tariff
wduld also somewhat exceed the bridge benefits realized, thus placing
some upward pressure on trucking costs and hence the delivered price
of goods to NWT businesses and households.

However, a number of other businesses in the Yellowknife area now
incur substantial costs associated with spring break-up. For many of
those businesses, a potential $5 per tonne tariff would yield residual
savings that would ultimately spill over into reduced costs for them and
their customers.

IN
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1. INTRODUCTION

1.1 BACKGROUND TO THE REPORT

In response to a proposal to construct a bridge over the Deh Cho
{Mackenzie) River near Fort Providence, the Government of the
Northwest Territories (GNWT) through the Department of Transportation
(DOT) is reviewing the economic, financial, and technical feasibility of
the project. Nichols Applied Management, an economic consulting firm
with an extensive background in the evaluation of transportation and
other infrastructure developments, has been commissioned to
independently evaluate the economic costs, benefits, and impacts of the
proposed Deh Cho bridge. S

The findings of the consultants are summarized in this report.
1.2 DEH CHO BRIDGE PROJECT

The proposed Deh Cho bridge, almost one kilometer in length, would
provide a two-lane all-season crossing of the Deh Cho River at
kilometre 24 of the Yellowknife Highway (#3). The bridge would be
located approximately 12 kilometres from Fort Providence and 314
kilometres from Yellowknife. At the present time, a ferry provides
access across the river from approximately May to December, and an

- “ice bridge operates from about January to April. During spring break-
up, no vehicle access across the river is available for about a four-week
period.

"The Yellowknife Highway is the only all-season road linking Yellowknife
and other communities in the region to Hay River and to centres in
Alberta, the major source for community supplies and equipment. The
Yellowknife Highway is also the only all-season road providing access to
the gold and diamond mines located to the north of Yellowknife along
the Lupin winter ice road. The route thus directly serves over one-half
of the population of the NWT and, through the air hub of Yellowknife,
indirectly serves the rest of the NWT and Nunavut.

The current Deh’ Cho bridge proposal, as brought forward by the
Combined Council Alliance of Fort Providence, is not the first to
document the benefits of a bridge across the Mackenzie at Fort

' V‘ NICHOLS : © Benefit-Cost Analysis
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Providence.! A bridge was proposed by GNWT as early as 1970, some
ten years after the completion of the highway to Yellowknife.? The
project was considered again in a 1978 study.3 And, in 1980, the bridge
was the subject of a detailed cost-benefit analysis commissioned by the
Yellowknife Chamber of Commerce.*

1.3 STUDY CONTENTS AND METHODOLOGICAL
APPROACH

The main part of the study examines and compares the expected
economic costs and benefits of the proposed Deh Cho bridge from a
societal perspective and concludes with an assessment of the net
economic value of the project. The report discusses as well the sectoral
and geographic distribution of project costs and benefits and the likely
economic impacts of construction of the bridge. The focus of the study
is on economic rather than financial aspects, so alternative project
financing arrangements are not relevant to the analysis. However, the
financial implications of potential bridge tolls are examined within the
context of the estimates and distribution of economic benefits.

In carrying out the economic evaluation, the study team has relied on:
e iraffic, costing, and operational data provided by DOT,;

~e- .. data developed in earlier studies of the Deh Cho
bridge, including the recent bridge study prepared by
. Andrew Gamble & Associates for the Fort Providence
- Combined Council Alliance;

e  population, income, busin‘ess activity and other
... statistics prepared by the GNWT and Statistics
Canada;

» telephone interviews with truck and air transport
; cpmpaniés, shippers, retail and other businesses
serving the greater Yellowknife area;

! Deh Cho Bridge, Fort Providence, NWT Feasibility Study, Andrew Gamble &
Associates, February 2002. :

“Mackenzie River Crossing Study” by T.B. Howard and D. S. Mann, Government of
the Northwest Territories, March 1970.

A Study in Comparative Costs, Fort Providence River Crossing, Ferry vs. Bridge
Services. Peter J. Hart, November, 1978.

“Mackenzie River Bridge Study: A Cost-Benefit Analysis of a Permanent Crossing of
the Mackenzie River at Fort Providence, Northwest Territories.” Robert Given.
February, 1980.

' VI NICHOLS Benefit-Cost Analysis
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e  relevant information from other provincial and federal
agencies including Alberta Transportation.

The assumptions and sources of data used in the analysis are
discussed in the main body of the report. Sensitivity tests have been
carried out to ascertain how alternative assumptions and estimates
affect the project economics. '

1.4 OUTLINE OF THE REPORT

Following the report’s introductory Section, Section 2 provides an
overview of the current transportation arrangements that would be
affected by the proposed bridge.

The benefit-cost analysis of the Deh Cho project, together with a
discussion of analytical limitations and sensitivity tests, is provided in
Section 3.

Section 4 reviews the income and employment impacts of the bridge
project on the NWT.

Section 5 discusses a number of key financial implications that may
arise from development of the bridge, including the potential impact of
tolls on various users.

' Y‘ NICHOLS Benefit-Cost Analysis
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2, SITUATION ANALYSIS

The Deh Cho bridge would have the effect of materially changing
existing transportation arrangements at the Highway 3 crossing of the
Deh Cho (Mackenzie) River.

Ferry Operation

During the period from early to mid-May until winter freeze-up in
November-December, vehicles now cross the river by ferry, which
operates daily from 6 a.m. to midnight.® Allowing for normal waiting,
loading and unloading, and normal transit time, the average crossing by
ferry consumes a total of about 20 minutes.

Service Disruption

Ferry service is disrupted at times, increasing the average crossing time
for all trips to about 30 minutes. These service disruptions relate to due
to peak-season congestion, mechanical difficulties, and nautical
hazards, mostly as the river freezes up.

During freeze-up, generally between November and January, the ferry
continues to operate but ferry service is interrupted periodically for
periods ranging from several days to more than two weeks. The
unpredictable nature of these interruptions, caused by a number of
factors, including low water levels and ice jams, gives people in
Yellowknife a sense of isolation during the early winter period and
negatively influences travel plans. The current operating practice is to
remove the ferry from the water during the initial freeze-up, return it to
the water, and then open a channel through the newly formed ice so
that the ferry can move back and forth across the river.

Since the ice bridge is under construction during that time and therefore
not ready to bear loads, vehicle traffic across the river ceases during
these interruptions of the ferry service. Most passenger and cargo traffic
between Edmonton and Yellowknife is therefore suspended, although
some is diverted to fixed wing aircraft flying between Hay River and
Yellowknife and, less frequently, between Edmonton and Yellowknife.

s During the past 8 years, the ferry service has extended over an average period of

252 days. Service interruptions during the ferry season average about 10 days per
year, mostly during the freeze-up period (Source: DOT, GNWT).

' V‘ NICHOLS Benefit-Cost Analysis
A Applied Management N of the Deh Cho Bridge



Sometime between early December and early January, light vehicle
traffic can begin to cross the river on the ice bridge, but truck traffic
continues to use the ferry until it ceases operations, usually around the
middle of January.

Ice Bridge Detour

From about the middle of January (usually within a few days of the end
of the ferry service) until just after the middle of April, vehicle traffic --
including heavy trucks -- crosses the river on the ice bridge.

The ice bridge involves a detour that adds 15 kilometres to the distance
vehicles travel during the ferry operating season. The speed limit on the
12-kilometre road portion of the detour is 80 kilometres per hour for both
light vehicles and trucks. The normal speed on the 3-kilometre ice
bridge portion of the detour is 20 kilometres per hour for trucks and 50
kilometres per hour for light vehicles. The ice bridge detour thus adds
time and distance in comparison to a permanent bridge crossing.?

Break-Up

Vehicles are unable to cross the river for about four weeks from just
after the middle of April, when the ice bridge is closed, until early to mid-
May, when the ferry begins to operate. - During this time, most
passenger traffic between Edmonton and Yellowknife is suspended.

A significant amount of cargo, however, is trucked to the river,
transferred onto slings, and shuttled by helicopter across the river where
it is loaded onto other trucks and transported onward by road.

Similarly, a significant number of passengers divert to fixed wing aircraft
flying between Yellowknife and Hay River. Some freight is also diverted
in this way, although far less than the volumes that pass over the river
on the helicopter shuttle.

Summary

The proposed Deh Cho bridge would eliminate the need for the ferry,
the ice bridge, and much of the air transportation required when neither
the ferry nor the ice bridge is operating. The bridge therefore would
eliminate the seasonal interruptions of vehicle travel on the Yellowknife
Highway during break-up, freeze-up, and at other times of the year, thus
regularizing vehicle traffic movement. :

§ For the last 10 years, the ice bridge has been open for an average of 111 days per

year. As indicated above, the bridge opens for light vehicles before it can
accommodate heavy trucks.

' " NICHOLS Benefit-Cost Analysis
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3. BENEFIT-COST ANALYSIS

3.1 GENERAL PURPOSES AND APPROACH

The purpose of the economic benefit-cost analysis for the Deh Cho
bridge is to determine whether the economic returns from the proposed
project are sufficient, relative to alternative investments, to justify
proceeding with its development. The economic evaluation that is
discussed in this section of the report is distinct from a financial
analysis, which would normally include matters of financing and financial
viability, including the costs and revenues to the enterprises responsible
- for the construction and operation of the project.

The economic analysis of the Deh Cho bridge compares “with bridge”
and “without bridge” scenarios over the expected life of the project,
estimated to be 75 years. The “without bridge” scenario is defined as
the continuation of the current ferry and ice bridge crossing of the Deh
Cho river. The additional costs and benefits of a bridge relative to that
-base case scenario are quantified-and then compared to ascertain
whether the resources consumed by the project yield commensurate
returns to the NWT.

Table 1 summarizes the cost and benefit elements that have been
quantified and “captured” in the benefit-cost analysis and identifies other
project effects that are discussed in qualitative terms in the report but
which are not included in the formal benefit-cost framework.

3.2 PROJECT COSTS
3.21 Capital Costs

The DOT estimates the capital costs of the Deh Cho bridge o range
between $50 million and $55 million. The study team has used the high
end of that range in the base case analysis. All project costs and
benefits are expressed in $2002, and it is assumed that future cost

- escalation and inflation for costs and benefits will accrue at similar rates.

The bridge will take an estimated three years to construct, with the costs
distributed over the construction period as follows: Year 1, 30%,; Year 2,
50%; and Year 3, 20%.

, " NICHOLS Benefit-Cost Analysis
A Applied Management i of the Deh Cho Bridge



Table 1 Deh Cho Project Benefit-Cost Elements
Quantified &
Incorporated in | Not Included in
Benefit-Cost Benefit-Cost Formal Benefit- Explanatory
Elements Framework Cost Analysis Comments
Project Costs | Initial bridge capital costs v -
Regular bridge operation and Vv -
maintenance costs
Periodic bridge rehabilitation v -
costs
Toll facilities and operations - v Not included in economic analysis but
: relevant to financial projections
Operation and maintenance - v Increased traffic on connecting
costs of connecting highway highways during the spring break-up
period could affect highway O&M costs
if the bridge is built. These potential
cost effects have not been quantified.
Project Residual or salvage value of - v The net value, allowing for dismantliing
Benefits bridge at end of its economic life ) costs, is expected to be minimal.
Avoided ferry operating costs v -
Avoided costs of recurring ferry v -
rehabilitation/ replacement
Salvage value of ferry at bridge v -
completion :
Avoided operating costs of ice v -
bridge
Transport time and cost savings v -
compared to ferry/ice bridge
Non-transport savings to v -
businesses related to spring
break-up disruptions.
Transport time and.cost savings v Occasionally, both ferry and ice bridge
during winter freeze-up period operations are disrupted during freeze-
up period, with resultant time and cost
effects to traffic. Disruptions are
reflected in the estimate of the average
crossing time.
Increased regional and territorial - v
economic development i
stimulated by the greater
efficiency and reliability of the
highway network and reduced
transportation costs
Environmental effects of bridge - v

construction.and operation
versus continued ferry/ice bridge
operation.
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No provision is included in the project costs for the construction and
operation of potential toll facilities. Those facilities are deemed not to be
integral to the function of the bridge itself and are therefore not part of
the economic assessment. Toll revenues and associated capital and
operating costs would be relevant to the bridge financial analyses.

3.2.2 Operating Costs
Bridge Operation and Maintenance

In addition to its capital costs, the bridge will incur on-going operational
costs for ice and snow removal, repairé, inspections, and preventive
maintenance. Periodic deck resurfacing and other replacement and
rehabilitation work will also be required. 1t is estimated, based on DOT
communications, that these regular and periodic costs will average
approximately 1% of the original capital costs (i.e. $550,000) annually
over the life of the bridge. '

Road Operation and Maintenance

The development of the Deh Cho bridge would provide uninterrupted
year-round road access on Highway 3 between Hay River and
Yellowknife. The bridge would therefore attract some additional traffic
that now utilizes air transport alternatives, particularly during the spring
break-up period. This increased road usage may precipitate some
additional road operation and maintenance costs. ‘

However, much of the freight traffic disrupted during sprihg break-up is
now transported by road to the Deh Cho River, where it is airlified
across by helicopters to trucks on the other side and transported onward
by road. No additional road costs would be associated with these
freight movements when the bridge is in operation. The main effect of
the bridge on road traffic during the break-up period would be to
increase modestly the number of commercial and non-commercial
vehicles associated with some fixed wing air passenger and freight
movements that now occur between Hay River and Yellowknife and, to
a limited degree, Edmonton and Yellowknife during that three-to-four
week time. The additional road costs associated with this new traffic are
not expected to be significant and have not been quantified and
incorporated within the benefit-cost analysis.
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3.3 PROJECT BENEFITS
3.31 Avoided Ferry Operating Costs

The construction of the Deh Cho bridge would negate the need to
operate the ferry, thus avoiding the on-going costs of operation. The
annual ferry operating costs total $1,399,500. Those costs include the
contract outlays for the ferry operation, equipment rental, fuel and
utilities expenses, and costs of staff overtime and casual positions.

332 Avoided Ferry Capital Costs

The GNWT incurs recurring costs of a capital nature required to
maintain the ferry. These costs, totalling approximately $74,000
annually, include provision for ferry refits and ancillary facilities and
equipment.,

3.3.3 Salvage of the Ferry

The construction of the proposed Deh Cho bridge would allow for
disposition or alternative use of the existing ferry.

The ferry currently in use at the Fort Providence crossing of the Deh
Cho River, the Merv Hardie, is a 43 metre craft with a maximum
capacity of 14 light vehicles or 2 B-train tractor-trailers and 6 light
vehicles. In 1995, the official salvage value of the ferry was U.S.
$750,000, or about Cdn. $1.125 million.” That value has been
incorporated into the benefit-cost analysis as a benefit associated with
the bridge development.

3.34 Avoided Ice Bridge Construction and
‘ - Operating Costs

A permanent bridge crossing of the Deh Cho River would eliminate the
need to construct and maintain an ice bridge during the winter months,
with attendant savings to the GNWT. The annual costs of the ice bridge
are estimated to be $140,000. The costs include ice bridge construction
and maintenance, access road maintenance, and associated labour and
equipment costs.® ‘

7 Source: DOT, GNWT.
Source: DOT, GNWT.
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3.3.5 Transportation Cost Savings
The construction of the Deh Cho bridge will:

e reduce the travel time taken to cross the Deh Cho
River by ferry during the period May to
November/December. Users of the ferry incur a travel
time that can include waiting for the ferry, loading and

~. unloading, queuing during peak periods, occasional
operational disruptions, restricted ferry operating
hours (6:00 a.m. t