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Executive Summary

Key Messages

1 The key objective of this report is to identify specific road pricing tools
that would help reduce traffic congestion and increase transit/LRT
ridership in Ottawa.

1 Four scenarios with congestion pricing or broader road pricing tools were
modelled for their impacts on peak hour travel demand: a toll on
Highways 417 and 174, a cordon charge to enter the central part of
Ottawa, a parking levy and an increase in the gas tax.

1 We find that the cordon charge would likely be most effective in
encouraging mode shift to transit (13% increase in transit ridership),
followed by the parking levy (8.5% increase) and then the toll (7%
increase).

1 The cordon charge would also likely be most effective in reducing peak
hour auto VKT, but would be costly to implement. A parking levy would
achieve some of the outcomes expected from a cordon charge, but would
be much less costly to implement. Therefore, a parking tax or levy is likely
to be the most appropriate congestion pricing tool for Ottawa when giving
primary consideration to reducing auto VKT and encouraging mode shift
from auto to transit.

Introduction and Background

Road congestion is a prominent and growing concern in Canadian cities. The City of
Ottawa is no exception. Growing congestion in Ottawa and capacity constraints on its
Bus Rapid Transit (BRT) network have prompted the construction of a new Light Rail
Transit (LRT) system, the first stage of which is slated for completion in 2018.

The key objective of this report is to identify specific road, mobility, or congestion
pricing tools suitable to the Ottawa context that would help reduce traffic congestion
and increase transit/LRT ridership.

The Transportation Funding Challenge

The main objective of this report is to identify tools that would help reduce congestion
and increase transit ridership, rather than identify mechanisms to generate revenue. A
congestion pricing tool can help to reduce congestion without generating new revenue,
for example if a general tax were reduced so total government revenues decline in the
same proportion. However, we do note that like other Canadian cities Ottawa faces a
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transportation funding challenge. This challenge can be partially addressed through
the revenues generated by congestion pricing tools if they were not implemented in a
revenue-neutral way.

The funding challenge exists in part due to the fact that different levels of government
incur transportation costs and generate related revenues in different proportions. Most
notable is the fact that the federal government generates significant sums of revenue
through road fuel taxes (the most significant source of revenue from motorists), while
local governments in Ontario do not directly collect any revenue through this
mechanism.

Although gas tax transfers address this fiscal imbalance issue to some extent, they do
not necessarily address the issue to the full extent because those transfers are not
made on the basis of where the revenue is generated. In other words, it is not a given
that the same proportion of gas tax revenues paid by motorists in one urban area are
returned to that same urban area.

As a resul t, -retatecerevéhues ginéleding traresfdrs) still fall far short of
road expenditures (see Figure ES-1).

FigureES1: City of Ottawa Road Revenues (Including Transfers) and
Expenditures 2015 (millions of dollars)
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Revenues (Including Gas Tax Road Expenditures
Transfers)

Source: CPCS Analysis of Data from Ministry of Municipal Affairs
Note: Revenues include gas tax transfers from federal and provincial government

The City of Ottawa also faces funding challenges with respect to public transit. In this
case though, the City generates more revenue directly from users through transit fares
(see Figure ES-2).

il CPCS Transcom Limited
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FigureES2: City of Ottawa Transit Revenues afcpenditures 2015
(millions of dollars)
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Source: CPCS Analysis of Data from Ministry of Municipal Affairs

Commute Flows and Mode Shares in Ottawa

Although the vast majority of commuters in Ottawa use their cars to get to work, public
transit plays a significant role for commuter traffic. According to the last National
Household Survey (NHS), 20.1% of workers in the Ottawa Census Metropolitan Area
(CMA) relied on transit to get to work (see Figure ES-3).

CPCS Transcom Limited iii
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FigureES3: Commute Mode Shares in the Ottawa CMA
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driver
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Source: CPCS Analysis of 2011 National Household Survey Data

Transit mode share is particularly strong for commute trips destined for Ottawa Centre,
where about two-thirds of commuters use transit to get to work. But the transit mode
share is also strong for other destinations around Ottawa Centre (see Figure ES-4).

CPCS Transcom Limited
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FigureES4: Mode Shares for Top AM Work Trips Destinations
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Potential Congestion Pricing Tools for Ottawa

Given Ottawabs characteristics, among the ofy
on major highways, cordon charges (a fee to drive into a specified area within a city,
typically the downtown area), parking taxes or fees, or some combinations thereof.

Tolling Highway 417, in particular, may help to shift a greater portion of commuters to
the Confederation Line LRT, which will largely run parallel to the 417. However, without
additional measures, some of the current Highway 417 traffic would likely leak onto
parallel arterial roads. Further, a toll on the 417 would not address north-south traffic.

CPCS Transcom Limited %



The Potential for Congestion Pricing Tools in the City of Ottawa

A cordon charge would likely be more costly to implement. However, the natural and
artificial barriers presented by rivers and a rail corridor help to make a cordon around
the Ottawa Inner Area somewhat feasible. A cordon charge would address both east-
west and north-south traffic. However, there would be some potential for some through
traffic to spill on to arterial roads just outside of the cordon zone.

Finally, a parking tax, while not strictly a congestion pricing toll, can have a similar
impact as a cordon charge, but at a lower cost. The City of Ottawa also has a greater
degree of control over parking costs. The City already levies a property tax rate specific
to parking lots, which it can increase to influence the rates charged for parking. Further,
the City itself provides approximately 14% of off-street parking and directly controls the
pricing of that parking. Parking taxes, however, are blunter instruments relative to a
cordon charge or toll. Further, parking taxes would not affect through traffic, which may
or may not be desirable.

Potential Impacts ofCongestion Pricing in Ottawa

The impacts of congestion pricing tools depend on a number of factors, including
factors that affect overall travel demand, the availability of alternative modes of
transportation and the extent to which the timing of commutersd6 t r i ps
among others. While a comprehensive estimation of travel demand and mode shift
using a travel demand model is beyond the scope of this report, we used the key
principles behind mode choice estimations from travel demand models generally to
determine the extent to which the congestion or road pricing tool or tools could
potentially contribute to shifts to transit in Ottawa. Note that by focussing on this
response (mode shift) and peak hour traffic only, we did not estimate the extent to
which pricing tools could shift some traffic to other times during the day, either in
addition to or instead of shifting traffic to other modes.

Specifically, four scenarios were modelled for their impacts on peak hour travel
demand:

1) A toll on the 417/174 highways equivalent to $0.15/km.

2) A cordon charge in the central part of Ottawa equal to $5 per peak period entry.
It is assumed the charge is also assessed to pass-through trips using the 417.

3) A parking levy equal to $2 per parking spot. It is assumed this levy is passed
on to all drivers in those zones that already predominately have paid parking.
Where parking is currently free, it is assumed the levy is absorbed by the
landowner and not passed on to motorists.

4) An increase in the gas tax of $0.30 per litre.

vi CPCS Transcom Limited

A parking tax while
not strictly a
congestion pricing
tool, can have a
similar impact as a
cordon charge, but at
a lower cost

e flexible,



The Potentiafor Congestion Pricing Tools in the City of Ottawa

In the future, as consideration is given to expanding Highway 417 capacity through the
addition of new lanes, the feasibility of implementing a network of High Occupancy
Vehicle or Toll (HOT) lanes may grow. This is because it is typically more acceptable
to the general public to implement High Occupancy Vehicle (HOV) or HOT lanes when
new capacity is added (as opposed to repurposing existing unmanaged lanes).
Although we do not explicitly model the impacts of the implementation of HOT lanes,
we note that the implementation of such lanes would likely generate some portion of
the impact of a broader road toll

We find that the cordon charge would likely be most effective in encouraging mode
shift to transit, followed by the parking levy and then the toll (see Figure ES-5). The
cordon charge would also likely be most effective in reducing peak hour auto VKT
(followed by the toll, then parking levy).

Figure ES: Expected Impacts of Congestion Pricing Tools, 2031

. Gross
New AM Redlijrftlon Annual
Peak Average Revenue
Scenario Transit g Generated
. Workday
Trips per from Peak
AM Peak
Weekday Auto VKT Users
(2016 $ M)
Scenario 1: $0.15/km on 417/174 Highway 10,577 192,962 $ 58.91
Scenario 2: $5 per entry peak cordon charge 19,238 252,971 $ 59.72
Scenario 3: $2 parking levy 12,498 136,283 $ 65.62
Scenario 4: $0.30 per litre increase in gas tax 3,360 48,646 $ 68.00

Source: CPCS Analysis

However, because the cordon charge would be more costly to implement (likely in
excess of $40 million per year) than a parking levy, it would not likely be effective for
the purpose of generating new revenue, at least until the related technology costs
declined substantially.

The bulk of the shift in mode share to transit estimated for each of these scenarios are
expected to boost LRT ridership. To put these figures into context, the most recent
LRT forecasts (including Stage 2) estimated that system-wide OC Transpo ridership
would increase to approximately 147,000 riders daily in the AM peak. At the high end,
the additional 19,000 AM peak riders that would be gained through a cordon charge
represents a 13% increase in ridership, while the parking levy and toll scenario
increases are equal to approximately 8.5% or 7% ridership increases, respectively.

CPCS Transcom Limited Vii
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Conclusion

Based on our analysis, a parking tax or levy is likely to be the most appropriate
congestion pricing tool for Ottawa when giving primary consideration to reducing auto
VKT and encouraging mode shift from auto to transit. While this tool may not be as
effective as a cordon charge for this purpose, it is technically easier and less costly to
implement.

While our analysis presents plausible estimates of the mode shift and transit share
ridership impacts of various potential congestion tools, we note the following
considerations and limitations that can alter the expected outcomes, including, but not
necessarily exclusive to: residential and employment location responses; fuel economy
impacts on gas tax revenues; declining technology costs; potential changes in trip
timing and route choices; and factoring in other social and political priorities.

We also note that there are other tools and strategies that can be effective in reducing
road congestion and improving mobility more generally through increasing the
efficiency of use of the current transportation infrastructure. Of particular note is the
fact t hat Ottawads auto passenger mode share, wh i
standards, illustrates that there is a great deal of transportation capacity that continues
to go unused. This unused capacity is the result of the fact that although there is often
little or no room to accommodate additional vehicles on our roads during peak hours,
there is capacity to accommodate more passengers as most vehicles have three or
four empty seats during these hours. Strategies and policies designed to take
advantage of this capacity have the potential to generate significant bang for the buck.



Chapter 1

Introduction

Key Messages

Road congestion is a‘prominent and growing concern in Canadian cities. The City
of Ottawa is no exception. Growing congestion in Ottawa and capacity constraints
on its Bus Rapid Transit (BRT) network have prompted the construction of a new
Light Rail Transit (LRT) system, the first stage of which is slated for completion in
2018.

The key objective of this report is to identify specific road, mobility or congestion
pricing tools suitable to the Ottawa context that would help reduce traffic
congestion and increase transit/LRT ridership.
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1 Introduction
1.1 Background

Road congestion is a prominent and growing concern in Canadian cities. The City of
Ottawa is no exception. Growing congestion in Ottawa and capacity constraints on its
Bus Rapid Transit (BRT) network have prompted the construction of a new Light Ralil
Transit (LRT) system, the first stage of which is slated for completion in 2018.

While the completion of the LRT is expected to have appreciable effects on commute
mode shares and by extension, road congestion, the construction of new transportation
capacity is just one available tool designed to alleviate road congestion. Utilizing
multiple tools in conjunction with one another can maximize the efficiency of existing
and new transportation capacity. Among other tools that are potentially available for
use are congestion or road pricing tools, such as road tolls, cordon charges and
parking fees, among others.

In |l ate 2015, Canadadés EcoFiscal Commi
that congestion pricing is the missing piece of the urban mobility puzzle. While it
explored the merits of congestion pricing more generally, the report also reviewed
potential options for congestion pricing in Metro Vancouver, Calgary, the Greater
Toronto & Hamilton Area and Greater Montreal. The report found that due to unique
geographies, travel patterns, governance structures and other factors, different
congestion pricing tools were more suitable for each of the urban areas. For the same
reasons, certain congestion pricing tools may be more appropriate than others for
Ottawa.

1.2 Objectives and Key Study @stions

The key objective of this report is to identify specific road, mobility or congestion pricing
tools suitable to the Ottawa context that would help reduce traffic congestion and
increase transit/LRT ridership. To guide the research and realize this objective, we
structured the research around the following key questions:

For background and context, what are the approximate public and private costs and
revenues associated with the auto and transit modes of transportation in Ottawa?

What existing infrastructure, travel patterns and other factors unique to Ottawa have
potential implications for the appropriateness of certain congestion pricing tools?

Given these unique factors, which congestion pricing tools are likely to be most
appropriate for Ottawa?

After implementing these tools, what outcome can be expected in terms of mode shift
from the auto mode, particularly mode shift to transit and the new LRT line?

CPCS Transcom Limited 1
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1.3 Scope andMethodolgy

We conducted a review of recent literature and analyzed a variety of public data
sources including municipal financial statements, transportation survey data and
vehicle traffic counts, all of which are documented throughout the report in order to
arrive at the report conclusions.

Although we estimate the potential impacts of congestion pricing tools in Ottawa,
conducting a comprehensive travel demand forecast and mode shift analysis was
beyond the scope of this report. Rather, we relied upon the general principles of travel
demand with consi der at i o nstick  develdp & raascmable
approximation of the likely impacts that congestion pricing tools would have on travel
demand in Ottawa. More details on this methodology are included in chapter 4.

The primary geographic scope of this report is the City of Ottawa. However, in many
cases we do refer to the larger Ottawa Census Metropolitan Area (CMA), or the slightly
smaller National Capital Region (NCR), which include neighbouring municipalities
(notably Gatineau).

1.4 Report Organization
The rest of this report is organized in four chapters:

1 Chapter 2 reviews transportation costs and revenues in Ottawa, addressing
guestion one above

1 Chapter 3 reviews existing factors specific to Ottawa and explores the most
appropriate congestion pricing tools for Ottawa, given these factors
(addressing questions two and three)

1 Chapter 4 estimates the impact of the congestion pricing tools identified in the
previous chapters (addressing question four)

1 Chapter 5 presents the conclusions of the report

2 CPCS Transcom Limited
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Chapter 2

Auto and Transit Mode
Costs and Revenues

Key Messages

This chapter provides an overview of public costs and revenues associated with
providing service for automobiles and public transit in the City of Ottawa. The main
purpose of this overview is to show the magnitude of government revenues that are
generated from motorists relative to the costs that governments incur in order to
maintain and operate the road network. This comparison is contrasted against a brief
overview of public transit costs and revenues in the City.

Because the federal and provincial governments are also involved in the provision of
road and transit services, either directly or indirectly, some considerations of federal
and provincial costs and revenues is given. However, the primary emphasis of this
chapter is to demonstrate the impact of private automobile and public transit activity
on the City of Ottawads finances.
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2 Transportation Costs and Revenues

2.1 Congestion Pricing and Revenue Generation

The main objective of this report is to identify tools that would help reduce congestion
and increase transit ridership, rather than identify mechanisms to generate revenue. A
congestion pricing tool can help to reduce congestion without generating new revenue,
for example if a general tax were reduced so total government revenues decline in the
same proportion.

However, we do note that like other Canadian cities Ottawa faces a transportation
funding challenge. This challenge can be partially addressed through the revenues
generated by congestion pricing tools if they were not implemented in a revenue-
neutral way. This chapter provides an overview of public costs and revenues
associated with providing service for automobiles and public transit in the City of
Ottawa.

2.2 Government Transportation Costs and Revenues

Governments incur costs associated with providing services to motorists through road
construction, maintenance, snow clearing and traffic enforcement, among others. In
Ontario, local governments are typically responsible for providing these services on
local and arterial roads, while the provincial government is generally responsible for
highways.

Meanwhile, governments generate revenue from motorists through a variety of taxes
and fees that are exclusive to motorists. The most significant of these taxes and fees
are road fuel taxes, which are levied by the federal and provincial governments in
Ontario. The provincial government also generates revenue from licensing and motor
vehicle registration fees. Local governments in Ontario generate revenue from
motorists through direct and indirect means. The most visible fees levied by local
governments are parking fees and fines. Local governments raise revenue through
development charges as well, a portion of which are used to fund and finance growth
related infrastructure costs, including road costs.

Governments also incur costs related to providing public transit services. In this case,
local governments usually maintain and operate transit systems with financial support
from provincial and federal governments. The major source of user revenues from
public transit services is the fare box.

Because road and transit services compete to some extent, governments are
interested in maintaining a level playing field with respect to fees from users. Without
a level playing field, governments (especially local governments) may be increasing
their net costs, causing strain on their budgets and putting those services in

4 CPCS Transcom Limited
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competition with the variety of other services that local governments fund through their
general revenues.

2.3 The Fiscal Imbalance

One challenge in accounting for government costs and revenues related to private
automobile use is that different levels of government incur costs and generate revenue
in different proportions. Most notable is the fact that the federal government generates
significant sums of revenue through road fuel taxes (the most significant source of
revenue from motorists), while local governments in Ontario do not collect any direct
revenue through this mechanism. Meanwhile, local governments are responsible for
building and maintaining the majority of the road network in Ontario, while the federal
government has little direct involvement in the provision of the road network. However,
the federal government does transfer some revenue (including some revenue that is
loosely tied to the road fuel tax) to local governments.

Fulyaddressing this #dAfiscal i mbal anced issue
address the fiscal imbalance issue and the extent to which it has or has not been

rectified through federal (as well as provincial) transfer payments, one would have to

review government finances, taxation authority and constitutional responsibility across

all areas of social policy. That said, because this issue and how it is (or is not)
accounted for has a significant impact on the portion of government costs and

revenues related to private automobile use, we make note of where and how the fiscal
imbalance issue likely influences the interpretation of the results that we present.

To summarize, it is necessary to be explicit about how this issue is or is not being
addressed in order to provide clarity on which of the two following related but different
guestions are being answered through the analysis:

T From t he us er ko¥ myclkrevernuedo alligevernments generate
through fees and taxes on motorists, relative to the costs associated with
providing services to those motorists?

T From the City of :@Qadawtnmach eedesue goesrthegiyct i v e
collect from motorists compared with the costs that the City incurs to provide
services to those motorists?

2.4 Negative Externalities

Transportation activity causes some negative externalities, or costs that are borne by
non-users. These externalities include, for example, greenhouse gas emissions, local
air pollution, noise and, to some extent, safety costs. Safety costs can include loss of
life, injuries and property damage from collisions.? Transportation activity also causes

1 safety costs, however, are to some extent internalized by users through insurance premiums and their
own risk tolerances.
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some positivity externalities, such as productivity benefits and benefits related to
increased domestic and international trade that are not captured directly by users.

Calculating the costs and benefits associated with these negative and positive
externalities is beyond the scope of this report. However, we note that in general, public
transit generates fewer negative externalities than private automobile use, particularly
with respect to GHG and local emissions.

Transit generates fewer of these externalities because of its much lower energy use
per passenger or passenger-kilometre travelled (PKT). For example, OC Transpo
buses consume approximately 41 million litres of fuel per year.?

Per PKT this is approximately 4.3 L/100 PKT, which is considerably more fuel efficient
than most single-occupant light-duty vehicles (LDV). As the electric-powered LRT is
put into service, both local and GHG emissions will be reduced further, as electric
vehicles are able to use their power more efficiently than combustion engine vehicles.

2.5 Transportation Costsand Revenues Ottawa

The Ministry of Municipal Affairs collects financial information from local governments

i n Ontari o. Thi s i nformati on i s ma d e
Information Return (FIR) database®Fr om t hese data, we coll
2015 expenditures on the following items:

Paved roads

Unpaved roads

Bridges and culverts

Traffic operations & roadside
Winter control*

Parking

=A =4 =4 -4 -4 4

For each of these items, operating & maintenance (including employee salaries and
contracted services) as well as interest on long term debt and amortization were
included. In 2015, total expenditures were equal to $406 million.

2oc Transpo. Annual Performance Report 2014, AfActive Fleet.o.

8 Ministry of Municipal Affairs. Financial Information Return.

4 Winter control for parking and sidewalks is combined into one category. We allocated 50% of this
category to road vehicles.
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For the revenue side of the equation, all user fees and charges associated with the
above items were included. By far, the most significant of these fees and charges
(which totaled approximately $21 million) are parking fees (approximately $16 million).

Further, we included gas tax transfers that the City of Ottawa receives from provincial
and federal governments. Although these transfers are not dedicated to road
expenditures, because they are raised from motorists we include them as road
revenues. In other words, if people drive less, government revenues decline. In total,
the City received over $98 million in gas tax transfers in 2015.

Figure 2-1 shows total revenues and expenditures in 2015.

Figure2-1: City of Ottawa Road Revenuébicluding Transfersand
Expenditures 2015(millions of dollars)

450.0
400.0
405.6
350.0
300.0

250.0

$million

200.0

150.0

100.0 119.3
50.0

Revenues (Including Gas Tax Road Expenditures
Transfers)

Source: CPCS Analysis of Data from Ministry of Municipal Affairs

Note: Revenues include gas tax transfers from federal and provincial government

The total shortfall (expenditure minus revenues) was $286 million in 2015, or about
71% of total expenditures.

Although gas tax transfers address the fiscal imbalance issue to some extent, they do
not necessarily address the issue to the full extent because those transfers are not
made on the basis of where the revenue is generated. In other words, it is not a given
that the same proportion of gas tax revenues paid by motorists in one urban area are
returned to that same urban area.

To account for this fact, we developed an alternate estimate of revenues from motorists
by first estimating the total volume of light-duty vehicle activity in Ottawa and estimating
the total amount of federal and provincial gas tax revenues generated from this activity

CPCS Transcom Limited 7
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(regardless of where that revenue ultimately lands). Figure 2-2 shows road revenues
and expenditures using this method of accounting for gas taxes.

Figure2-2: City of Ottawa Road Revenues (Including Gas Taxes Generated

in Ottawa) andExpenditures 2015 (millions of dollars)
450.0

400.0
350.0
300.0
250.0

200.0

$million

150.0

100.0

50.0

Revenues (Including Total Gas Taxes Road Expenditures
Generated from Ottawa)

Source: CPCS Analysis of Data from Ministry of Municipal Affairs

Using this method of accounting for gas taxes, the shortfall declines but is still a
substantial $176 million (43% of expenditures). Further, it should be noted that
although this method provides a better indication of how revenues align with costs from
the usersd perspective, from t he |6hownyn
Figure 2-1 is more reflective of the practical problem that it faces with respect to funding
its road operations and maintenance.

To be more comprehensive, the figures in Figure 2-2 could be adjusted to account for
the Provi nce todfprdiditgaervicedcdntorsts in Ottawa (the provision
and maintenance of Highway 417, for example). However, that would also require an
allocation of other provincial revenues collected from motorists (most notably, vehicle
registration fees which generate nearly $1.3 billion for the province each year).®
Although they are not comprehensive, by focusing on the most significant of the fees
and taxes, the figures above provide a general indication of the level of road vehicle
subsidy.

The City of Ottawa also faces funding challenges with respect to public transit. In this
case though, the City generates more revenue directly from users (through transit
fares). Through the FIR database we identified all transit expenditures (including

5 Transport Canada. Transportation in Canada 2014, Addendum Table G4.

of
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interest on long term debt and amortization), as well as user fee revenues. Figure 2-3
provides the results.

Figure2-3: City of Ottawa Transit Revenues afkpenditures 2015
(millions of dollars)
600.0
500.0

400.0

300.0

$million

200.0

100.0

Revenues Transit Expenditures

Source: CPCS Analysis of Data from Ministry of Municipal Affairs

The Citybds shortfall was $380 million in 2
expenditure shortfall, as a share of total expenditures (68%) it is slightly smaller than

the road shortfall (71%) as a share of expe
Estimating shortfalls in total show the cum

budget. However, in order to gain an understanding of what financial impacts are likely
to be with marginal shifts in activity (shifts from one mode to another, for example), the
shortfalls should be placed into context of total passenger volumes for each mode of
transportation.

According to the City of Ottawa Transportation Master Plan (TMP), Ottawa residents
drove 18.6 km per day in 2011, for a total of 17.1 million vehicle-kilometres travelled
(VKT).® As this is a modelling-based estimate we contrast this against other estimates
of VKT below.

6 City of Ottawa. (2013), Transportation Master Plan, p. 28.

CPCS Transcom Limited 9
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Estimate of PKT Based on the Canadian Vehicle Survey

For example, up until 2009 (when it was discontinued), the Canadian Vehicle Survey
(CVS) provided an estimate of VKT (among other things) by province and type of
vehicle (light-duty, medium and heavy). According to the CVS, total light-duty vehicle
VKT in Ontario was 116,077 in 2009.”

Meanwhile, according to data analyzed from the Ontario Road Safety Annual Report,

we estimate that approximately 6% of motor vehicles in Ontario are registered in

Ottawa (which is slightly |l ess thantliwee Cityos share of
allocate VKT to the City of Ottawa, based on the Cityds share of motor vV e
registrations (a method that assumes the average use per vehicle is similar across the

province), we arrive at an estimate of approximately 7 million auto VKT in the City of

Ottawa in 2009.

Estimateof PKTBased on Fuel Sales

Another method of estimating total LDV activity at the provincial level is through an
analysis of gasoline sales in the province. In 2015, gasoline sales in Ontario totalled
16.26 million litres.® By analyzing data from the Natural Resources Canada
Comprehensive Energy Use Database, we estimate that approximately 81% of
gasoline sold for road use in the province is consumed by passenger vehicles (which
includes vehicles other than personal automobiles).'° Although other fuels are used to
power passenger vehicles as well (diesel, for example), we can assume that the bulk
of diesel fuel used for passenger vehicles is used to power buses. By taking a rough
estimate of 9 L/100 km as the average fuel efficiency of automobiles in the province,
we arrive at an estimate of approximately 155 million VKT in 2015.

By allocating VKT to the City based on its share of motor vehicle registrations as above,
we arrive at an estimate of 9.4 million VKT for the City of Ottawa.

Both the CVS and fuel sales based estimates of VKT appear to be considerably lower

than the official estimate fromt he Cityés TMP. One possible explanation
residents in Ottawa use their cars at a considerably higher rate than the average

resident in the province. Another possible explanation is that the CVS underestimated

vehicle activity and our estimate of average fuel economy is too high.

7 Statistics Canada. Canadian Vehicle Survey 2009, Table 4-1.

8 Ontario Ministry of Transportation. Ontario Road Safety Annual Report 2013, Table 4.1.

9 Statistics Canada. CANSIM Table 405-0002.

10 Natural Resources Canada. Comprehensive Energy Use Database, Transportation Sector (Ontario)
Tables 2 and 3.
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Using the conservative estimate based on the fuel sales approach and assuming an
average |l oad factor of 1.1 passengers
shortfall per automobile PKT is 2.8 cents. The corresponding figure for transit is 40

per

cents per PKT, which further il lustrates t|

funding as the system and ridership are expected to continue to grow.

2.6 TransportationCosts andRevenueg; Other Considerations

As already noted, although fuel taxes are most significant there are a variety of other
taxes and fees that are applied to motorists. However, these fees and taxes are for the
most part collected by the provincial government. Local governments do, however,
generate revenues from development charges. For example, in 2013 local
governments in Ontario collection a total of $1.3 billion. Of this total, 67% were for hard
infrastructure services, which includes roads.'! To the extent that these fees are
ultimately paid by home owners (passed through from the developer), a portion of them
could be considered as road user fees.

There are also a variety of costs associated with private automobile use that are met
by motorists out of their own pockets: vehicle ownership costs, maintenance,
insurance, fuel, etc. On a VKT or PKT basis these costs are much more significant
than the public costs related to the provision of the road infrastructure. For example,
the CAA estimates that these costs average 52 cents per VKT for a mid-size car in
Ontario? The City of Ottawads t ot almeanwhiledis
approximately 4 cents per VKT. This illustrates the fact that there are substantial
potential cost savings for users themselves by reducing their dependence on
automobile use.

Motorists are not the only road users. Other users include buses, freight vehicles,
cyclists and emergency service vehicles. Accounting for the extent that these users
generate revenues for governments relative to the costs that they impose on the road
infrastructure requires a number of inputs including: total volume by vehicle class,
vehicle weights and axle-loads, the timing of activity and the place of activity, among
others.

These inputs are required because different road classes of road costs are generated
by different factors. For example, a portion of pavement resurfacing costs depend on

1 Ministry of Municipal Affairs (2013). Development Charges in Ontario: Consultation Document, p. 2.
12 cAA. Car Costs.

CPCS Transcom Limited 11

expen


http://www.mah.gov.on.ca/AssetFactory.aspx?did=10253
http://caa.ca/car_costs/

The Potential for Congestion Pricing Tools in the City of Ottawa

both the volume of vehicles travelling over a given surface and the axle-weights (as
opposed to gross weights) of those vehicles. Other pavement resurfacing costs are
due strictly to climactic wear. Bridge structure costs are a function of gross vehicle
weights. Other costs, such as snow clearing and street cleaning, have less-obvious
cost drivers. For the purpose of cost allocation exercises these costs are often
allocated on a VKT basis.

While a comprehensive cost allocation exercise is beyond the scope of this report, we
can confidently say that although there are other users of the road network in Ottawa
(and elsewhere), motorists are the primary users of the system and therefore should
be allocated the bulk of the costs associated with the road network. A comprehensive
cost allocation exercise could change the results with respect to the subsidy per VKT
or PKT, but likely only to a marginal degree.

2.7 Summary of Transportation Costs and Revenues

Generating enough revenues to cover public transportation infrastructure and
maintenance costs is a constant struggle for governments. This is especially true for
local governments. Identifying appropriate user fees and charges can help to address
this challenge.

However, revenue generation is not the sole purpose of user fees and charges. If
structured properly, certain fees and charges can help to increase efficiency of the use
of the transportation system. With respect to road infrastructure, efficient charges can
aid in reducing traffic congestion, which itself imposes a significant cost on users of the
transportation system. The next chapter identifies fees and charges that are, or can be
used to reduce traffic congestion in the Ottawa context.

12 CPCS Transcom Limited



Chapter3

Exploring the Most
Appropriate Congestion
Pricing Tools for Ottawa

This chapter briefly defines congestion pricing and distinguishes between different
congestion pricing tools. It describes 'some of the factors specific to Ottawa that have
implications for the most appropriate tools that could be effective for reducing
congestion in Ottawa. Based on these factors, it depicts which tools are likely most
appropriate for the City. Although we note where certain infrastructure (highways and
bridges, for example). fall within federal or provincial jurisdiction, therefore limiting the
Cityds | egi'slative authority to apply
we ignore political constraints and instead base our analysis on travel patterns and
infrastructure characteristics.

Gi ven Ottawads char atohsdargomsgéstion gricing toofsoare ¢plist h e
on major highways, cordon charges, parking taxes or fees, or some combinations
thereof.

Tolling Highway 417, in particular, may help to shift a greater portion of commuters to
the Confederation Line LRT, which will largely run parallel to the 417. However, without
additional measures, some of the current Highway 417 traffic would likely leak onto
parallel arterial roads. Further, a toll on the 417 would not address north-south traffic.

A cordon charge would likely be more costly to implement. However, the natural and
artificial barriers presented by rivers and a rail corridor help to make a cordon around
the Ottawa Inner Area somewhat feasible. A cordon charge would address both east-
west and north-south traffic. However, there would be some potential for some through
traffic to spill on to arterial roads just outside of the cordon zone.

Finally, a parking tax can have a similar impact as a cordon charge, but at a lower cost.
The City of Ottawa also has a greater degree of control over parking costs. The City
already levies a property tax rate specific to parking lots, which it can increase to
influence the rates charged for parking. Further, the City itself provides approximately
14% of off-street parking and directly controls the pricing of that parking. Parking taxes,
however, are blunter instruments relative to a cordon charge or toll. Further, parking
taxes would not affect through traffic, which may or may not be desirable.
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3 Congestion Pricing Tools fOottawa
3.1 What is Congestion Pricing?

Congestion pricing includes fees or charges that are designed to reduce traffic
congestion. By levying fees or charges to road users during peak hours of the day, it
is expected that some road users respond by shifting to other modes of transportation,
shifting the timing of their trip or eliminating their trip altogether.

The combination of these three responses helps to reduce traffic congestion. For
congested roads, there does not need to be a large response from road users in order
to significantly impact traffic speeds. Even small shifts in the mode, changes to the
timing or trip reductions can have large, positive impacts on traffic speeds.

Congestion pricing is related to road pricing, or direct charges for road use, more
broadly. The specific purpose of congestion pricing is to manage traffic congestion.
Road pricing includes congestion pricing, but could also include other direct charges
for road use that are designed to generate revenues to pay for the underlying road
infrastructure. For example, a toll may be applied to a bridge to pay for its construction
and maintenance. Road pricing more broadly may have other objectives as well, such
as reducing emissions and raising revenue for broader purposes.

The two main objectives i managing congestion and paying for infrastructure i are not
necessarily mutually exclusive. Indeed, researchers such as Newbery have theorized
that, at least in some circumstances, the revenues generated from optimal congestion
charges would equal the ongoing maintenance and capital costs of the road network
over time.*® That said, we note the distinction because such fees or charges are often
proposed to address one objective or the other. To facilitate such debates, it is useful
to be explicit about which objective is meant to be addressed (if not both) because the
objective may have implications for the type of fee or charge that is ultimately
proposed.

The primary objective of this report is to focus on fees or charges that are likely to have
an impact on managing traffic congestion and encouraging mode shift to transit. That
said, we recognize the potential for such charges to contribute to the funding of the
road or transportation infrastructure more broadly. Further, although we do focus on
managing congestion, we do not necessarily dismiss broader road pricing tools that
may not vary by time (for example, gas taxes or static road tolls). Although these pricing
tools would apply to all users of a facility regardless of prevailing traffic conditions, they

13 Newbery (1994). The Case for a Public Road Authority.
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may also have an impact on traffic congestion by inducing modal shift or eliminating
trips altogether.

A couple of specific congestion and road pricing tools were noted above. It is not the
purpose of this report to comprehensively examine and summarize all forms of
congestion and road pricing tools. For convenience, we refer to a recent report!#

published by Canadaés EcoFiscal Commi ssi

broad categories:

1 Single-entity pricing, such as tolls for specific roads or bridges.

1 High-occupancy toll (HOT) lanes, which allow single-occupant vehicles to
enter for a fee, while allowing high-occupant vehicles to enter free of charge.

1 Zone-based pricing (or cordon pricing) which includes fees for roads within a
given geographic area, or roads that provide access to a given geographic
area. These fees are usually charged at specific times of the day (e.g. during
the morning peak or throughout the workday).

1 Distance-travelled pricing, which include fees that are levied on a per-
kilometre basis on all roads in a given area.

1 Parking pricing, which includes typical parking metering but also city or
region-wide parking taxes and dynamic parking prices that varies with real-
time demand.

There are further variations within each broad category, such as with respect to the
extent that prices vary with demand. For example, tolls, zone-based pricing and
distance-based pricing may or may not vary by time of day or in response to real-time
traffic levels.

There are also other fees and charges that are more crude forms of congestion or road
pricing, including traditional user taxes and fees such as gas taxes and vehicle
registration fees. While these taxes and fees are blunt instruments for addressing
congestion (because they do not vary by time and place, or in the case of registration
fees, usage), they may impact traffic levels due to the fact that they increase the total
cost of driving. Furthermore, they are relatively low cost and easy to implement
(logistically, not necessarily politically), which are the reasons why they are so
prevalent to begin with. For these reasons, we do not immediately dismiss these taxes
and fees as potential tools to reduce congestion.

“canadabés EcoFiscal WeEmmeesdrormomH&® Wis Pricing Traffic
Congestion is Critical to Beating It., p. 10.

on
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3.2 What Factors Unige to Ottawa Have Implications for the
Appropriateness of Certain Congestion Pricing Tools

The geography, transportation infrastructure, residential and employment population
distribution, and commuter travel patterns in Ottawa have implications for what
congestion pricing tools are most suitable for the City. We review those features here
for the purpose of informing our assessment of appropriate congestion pricing tools.

We are aware of policy constraints but acknowledge them only as a secondary
consideration, as we are primarily interested in an assessment of congestion pricing
tools that logically flow from the factors noted above. For example, as described later
in section 3.2.2.1, the bridges that connect Gatineau and Ottawa are owned by the
federal government. Meanwhile, the key highways in Ottawa, including Highway 417,
are owned by the provincial government. The City of Ottawa therefore has limited
ability to price these facilities, if it was interested in doing so. In fact, previous calls from
the City of Ottawa to toll Highway 174 were dismissed by the provincial government
despite the fact that it is owned by the City.*®

That said, we do acknowledge key governance issues that would affect the likelihood
of one tool or another. Further, we acknowledge certain tools that would likely be
relatively easy to implement both from a cost and a political or legislative perspective.

The key highways in Ottawa include Highway 417, which connects Kanata and
Stittsville west outside of the Greenbelt, the areas inside the Greenbelt including
downtown Ottawa (though the highway runs just south of downtown), and the areas
south and east of downtown inside the Greenbelt. Highway 416 connects other areas
outside of the Greenbelt to the west via Highway 417. Meanwhile, Highway 174
connects areas inside the Greenbelt to the east, as well as Orléans outside of the
Greenbelt to downtown and other areas via Highway 417. Finally, as noted in section
3.2.2.1, there are five key bridges that connect Gatineau and Ottawa.

The 400-series highways are owned and maintained by the Province of Ontario, while
Highway 174 is owned and maintained by the City of Ottawa. The City of Ottawa owns
and maintains the bulk of the local and arterial network in Ottawa, including key
north/south connectors such as Bronson Ave./Airport Parkway and Riverside Dr.,
among others.

According to the most recently available traffic count data from MTO, the busiest
stretches of Highway 417 (just south of downtown) see more than 170,000 vehicles
per day. All sections of the 417 from the 416 in the west and Highway 174 in the east

15 willing (2013). City Stuck with 174, but no Tolls.
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see more than 130,000 vehicles per day. Volumes on Highway 416 are significantly
lower (with the busiest sections seeing up to 40,000 vehicles per day). MTO does not
keep traffic counts for Highway 174 since it is owned by the City. However, judging by
the increase in traffic on Highway 417 after the point at which Highway 174 connects
to it, we can infer that at the western terminus of Highway 174 total vehicle volumes
approach 50,000 per day.

There are already several existing HOV lanes on the provincial highway network in
Ontario, including in Ottawa on a stretch of Highway 417 that runs through Kanata.
HOV lanes in Ontario can be used by vehicles with at least two occupants (including
the driver). Further, HOV lanes are being considered on Highway 174 / County Road
17.16

Notable, the Ontario Ministry of Transportation (MTO) has planned to convert portions
of the HOV network to HOT lanes. MTO has already initiated a HOT pilot project in the
Greater Toronto and Hamilton Area (GTHA), which will last for two to four years. During
the pilot, a 16.5 kilometre section (in both directions) of the QEW through Oakuville and
Burlington (west of Toronto) has been converted from HOV to HOT lanes. A limited
number of HOT permits will be sold to motorists every three months for the duration of
the pilot. Permits cost $60 per month.’

Although we did note that, for the most part, we are not concerned with policy
constraints, we do acknowledge the potential impact of political boundaries on the
feasibility of congestion pricing tools. Urban areas that are more politically fragmented
will naturally face more administrative obstacles to implementing certain tools. For
example, distance-travelled pricing is best implemented throughout an entire
contiguous area. Or a city that wishes to manage automobile demand through blunt
instruments such as a city-wide gas tax will likely see significant leakage to retail gas
stations outside of city limits, if a significant portion of the CMA population resides
outside of the central city.

As far as Canadian urban areas are concerned, the NCR is reasonably amalgamated,
with the significant exception of Gatineau. Figure 3-1 shows the city-to-CMA population
ratios for the nine largest urban areas in Canada.

16 City of Ottawa (2015). Open Houses - April 20, 21 and 23, 2015.
17 ontario Ministry of Transportation. High-Occupancy Toll Lanes.
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Figure3-1: City to Census Metropolitan Area Population Ratios
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Only the cities of Winnipeg and Calgary have significantly higher shares of their total
CMA population. Hamilton is slightly ahead of Ottawa in this regard, but this statistic
ignores the fact that the Hamilton CMA is itself part of the larger contiguous region of
the GTHA.

Canadads | argest cities of Toronto, Montreal and Vancouv
shares of their respective CMA populations. However, those regions have regional

transportation agencies that have varying degrees of powers and responsibilities over

the regional transportation systems. Notably, TransLink is responsible for both the

transit and (major) road network in Metro Vancouver*® (whereas their regional

equivalents in Toronto and Montreal have significantly less direct responsibility for their

respective regionsé road networks) .

A factor that is somewhat unique to Ottawa is that the five key bridges that connect
Ottawa and Gatineau are federal bridges that are owned and maintained by the
Government of Canada. Public Works and Government Services Canada (PWGSC)
maintains the Chaudiere Crossing just west of downtown Ottawa and the Alexandra
and Macdonald-Cartier Bridges northeast of downtown.!® Meanwhile, the National
Capital Commission (NCC) maintains the Champlain and Portage Bridges.

18 TransLink. About Us.
19 pyblic Works and Government Services Canada, Ottawa-Gatineau Area Federal Bridges.
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These bridges are important because they enable the movement of commuters and
people more generally from Gatineau into the City of Ottawa and vice versa. According
to an analysis of 2011 origin-destination (OD) data, 6.6% of all trips (all purposes or
modes) within the Ottawa-Gatineau area crossed one of these bridges (assuming that
all traffic between Ottawa and Gatineau make use of one of these bridges). If we
narrowed this down to AM commuter traffic only, we find that 14.3% of trips cross one
of these bridges.

The bridges are important for enabling the flow of people in both directions. The raw
number of commuters travelling from Gatineau to Ottawa (approximately 32,500 per
day) in the morning is much higher than in the other direction (13,700 per day).
However, as a portion of the total commuter flow to each city, the commuter traffic from
Ottawa to Gatineau is higher than the commuter traffic from Gatineau to Ottawa: 21.5%
of people who work in Gatineau commute from Ottawa, whereas 12.6% of people who
work in Ottawa commute from Gatineau.

Stage 1 of the Confederation Line LRT is under construction and is anticipated to be
in service in 2018. It will replace a portion of the existing east-west BRT system in
Ottawa. The north-south Trillium Line and Confederation Line will intersect at one
station (Bayview), though the tracks will be completely separated.

Hgure 3-2: Ottawa Confederation Line LRT Stage 1
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Source: OC Transpo

Stage 1 of the Confederation Line will extend 12.5 kilometres over 13 stations. Annual
ridership is expected to reach 76 million by 2031. Stage 2 plans to further extend the
LRT system both east-west and the existing Trillium line south with 22 additional
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stations and 36 kilometres of track (see Figure 3-3). Stage 2 is expected to commence
construction in 2018 and be in service by 2023.2°

Figue 3-3: Ottawa Stage 2 LRT Alignment
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Importantly, the LRT will connect population centres in the west, east and south to
employment hubs both within and outside of the downtown core, including the Ottawa
Inner Area, Alta Vista and Merivale.

The LRT business case estimated that the capacity of the current BRT system would
be exhausted by 2018. Without the investment in the LRT, transit would not be able to
maintain, let alone grow its mode share as population and employment grow. As such,
when we estimate the mode share impacts of congestion pricing options in chapter 4,
we do not factor in any mode share increase that transit will have taken as a result of
the LRT in the future.

20 MMM Group (2015). Stage 2 Ottawa LRT Business Case.
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Chapter 3 The Potential for Congestion PrigiTools in the City of Ottawa

3.2.4 Comnuting Patterns and Trends in Ottawa

Although the vast majority of commuters in Ottawa use their cars to get to work, public
transit plays a significant role for commuter traffic. According to the last National
Household Survey (NHS), 20.1% of workers in the Ottawa CMA relied on transit to get
to work (see Figure 3-4).

Figure3-4: Commute Mode Shares in the Ottawa CMA
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Source: CPCS Analysis of 2011 National Household Survey Data

Further, transit mode share has been growing over time. Over the period from 2001 to
2011, transit mode share among commuters in the Ottawa CMA has grown from 18.5%
t0 20.1% (see Figure 3-5). That growth appears to have come from a mix of auto drivers
(0.8% decline) and auto passengers (0.7% decline). Walking mode share was also
down (by 0.5%) but the combined active transport mode (walking combined with
cycling) was only down marginally (0.2%).
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Figure3-5: Trends in Commute Mode Share in the Ottawa CMA

2001 2006 2011

Driver 64.6 62.8 63.8
Passenger 7.4 8 6.7

Transit 18.5 194 20.1
Bicycle 1.9 2.1 2.2
Walking 6.8 6.8 6.3
Other 0.8 0.9 0.9
Source: CPCS Analysis of Data from the National Household Survey and Census

The transit mode share of 20.1% puts Ottawa near the top among urban areas in
Canada. Only Toronto and Montreal have transit mode shares that are higher (see
Figure 3-6).

Figure3-6: Public TransiCommute Mode Shares in Large CMAs, 2011
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Source: CPCS Analysis of Data from the 2011 National Household Survey

Despite the growth in the importance of public transit, one challenge that remains (in
Ottawa and other urban areas) is that it is difficult for transit to compete with the auto
mode in terms of total time to commute to work. The average commute time (one way)
in Ottawa is approximately 25.9 minutes. For auto drivers, the average commute time
is 23 minutes, while transit users take 38.6 minutes to get to work on average (Figure
3-7). Although these commute times are not adjusted for distance (which is the reason
why walkers experience the shortest commute time), it is not likely that transit users
travel longer distances to work than auto drivers or passengers.

22 CPCS Transcom Limited
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Figure3-7: Commute Times by Mode of Transportation in the Ottawa CMA
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Source: CPCS Analysis of 2011 National Household Survey Data

Like many Canadian cities, residential population density is generally highest in, or
near, the downtown core, and lower in suburban areas. However, there are pockets of
higher density areas scattered throughout the city as shown in Figure 3-8.

It is no surprise that downtown Ottawa ( iOtt awa Centreo accordi
Committee?® District definition i see Figure 3-9) is the most common AM commute
destination, at 64,000 commuter destinations per day in the AM peak. But several other

areas were important destinations for commuters, particularly Alta Vista (33,700 in the

AM peak), Ottawa Inner Area (28,700 in the AM peak) and Merivale (24,400 in the AM

peak). Among all commuters in the AM peak, 20% are destined for downtown Ottawa

and 47% are destined for these four areas combined.

21 The TRANS Committee is a joint committee comprised of the National Capital Commission, the
Ministére des Transports du Québec, the Ministry of Transportation of Ontario, Ville de Gatineau, the
City of Ottawa and the Soasi ® ® de transport de | 60ut e
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Figure3-8: Ottawa CMAPopulation Density by Census Dissemenation Area,
2011

Source: CPCS Analysis of Census Data

As noted in section 3.2.3, the LRT will increase access to and from these areas, among
others. Specifically, in addition to enhancing access to downtown, access to Alta Vista
will be enhanced through the extension to the Trillium Line, the Ottawa Inner Area will
see improved access through that extension as well as the extension to the
Confederation Line East, and access to Merivale will be improved through the
Confederation Line West.

Trends in Employment Distribution

Although employment in the City is relatively concentrated in a few geographic areas,
according to data from the City of Ottawa 6 s e mp | o y rfwhiohtexcleides aveasy
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