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1.0 INTRODUCTION AND EXECUTIVE SUMMARY

The New York State Thruway Authority (“Authority” or “Thruway Authority”) has requested that Stantec Consulting Services
Inc. (“Stantec”) provide an investment grade traffic and revenue study for its Junior Indebtedness Obligations, Series 2019B
(the “Series 2019B JIOs”) and General Revenue Obligation Bonds, Series M (the “Series M Bonds”).

The updated forecasts of traffic and revenues set forth herein are based on the Authority’s current toll schedule, and include
recent and future conversions of all facilities to all-electronic toll collection (AETC) on the following dates:

e The Governor Mario M. Cuomo Bridge (formerly Tappan Zee Bridge barrier) on April 23, 2016
e Grand Island Bridges on March 30, 2018
e Harriman Barrier on September 28, 2018

e  Yonkers Barrier on November 19, 2018
e Spring Valley and New Rochelle Barriers on December 20, 2018

e Rest of the system (ticket controlled) in October 2020

This study identifies future revenues required for the Authority to fulfill its system-wide operating, debt service, and capital
needs, including the completion of the New NY Bridge Project — replacement of the Tappan Zee Bridge with the new Governor
Mario M. Cuomo Bridge. Future funding needs through 2024 were established by the Authority at amounts necessary to
maintain levels of safety and service, good infrastructure conditions, support Thruway operations, and maintain established
debt service coverage policy targets appropriate for high level investment-grade credit ratings.

Historically, the Authority has funded its system through toll adjustments (although there have not been any toll adjustments
since 2010) and the Board announced in November 2018 that there would be no toll increase in 2019. This period of no toll
adjustment was made possible in part due to State grants totaling $1.98 billion, and transfer of jurisdiction of the New York
State Canal System - which under State law had been managed by the Thruway Authority for 25 years - to the New York
Power Authority (NYPA) in 2017.

It is our opinion that the Authority has the independent statutory power, and is contractually required, to adjust toll rates to
maintain its high level of operating safety and service on the Thruway System, maintain and rehabilitate the Thruway System,
pay debt service, meet General Revenue Bond Resolution and Junior Indebtedness Resolution toll covenants and maintain
the proper balance of revenues to expenses. Based on our experience and knowledge of the Thruway System, the essentiality
of the Thruway System, and its currently relatively low toll rates (compared to other toll roads nationally), we have determined
that the size of future rate adjustments that may be needed to produce these additional revenues can be achieved. Those
adjustments, if required, would likely result in only small changes to traffic patterns. In addition, either through the actions by
the State or through periodic toll adjustments, or in combination, it is our opinion that these will allow the Authority to:

e Fund necessary operations, maintenance and capital expenses;

o Meet the covenants of the General Revenue Bond Resolution and the Junior Indebtedness Resolution;
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Complete the New NY Bridge Project — the replacement of the Tappan Zee Bridge with The Governor Mario M. Cuomo
Bridge;

Preserve good overall infrastructure conditions of the Thruway System and complete its current 5-Year Capital Program;

Comply with the Authority’s Fiscal Management Guidelines by maintaining targeted levels of debt service coverage.

On the basis of our studies and analyses, we are providing the following additional conclusions:

The Authority has the independent, statutory ability to adjust its toll rates and provide significant amounts of additional
revenue;

The Authority’s toll rates are relatively low and compare well to other toll systems, allowing for future rate setting flexibility
with minimal long-term traffic diversion impact;

The Authority’s ongoing operational streamlining efforts have limited growth in operational expenses and can be
anticipated to provide recurring, long-term savings;

Infrastructure conditions and the capacity of the Thruway System have been considered in the forecasts, and should not
adversely affect the projected growth of traffic and toll revenues throughout the forecast period;

The Authority’s facilities have been maintained at high standards over the years, resulting in good overall infrastructure
conditions throughout the Thruway System;

The Authority’s planned extensive and regular maintenance programs, asset management systems and long-term capital
planning process provide confidence that overall operational and structural integrity of its facilities will be maintained;

Target levels of future maintenance and capital expenditures beyond the current Capital Program will support the integrity
and reliability of the Thruway System;

The New NY Bridge Project — Since September 2018, both spans of the Governor Mario M. Cuomo Bridge have been
open to vehicular traffic and deconstruction of the Tappan Zee Bridge has been completed above water and underwater
demolition remains. Thus, the project can be fully completed within the project’s budget; and

The Authority can fully implement Thruway System-wide AETC within the parameters described in the forecasting
methodology for conversion to AETC in this study.

2.0 THE NEW YORK STATE THRUWAY SYSTEM
2.1 BACKGROUND

Since its opening 65 years ago, the Thruway has served as an essential and central artery of the State’s transportation

system, providing a vital link between its major cities from the Atlantic Ocean to Canada and the Great Lakes. Over the years,

the Authority has taken actions that have allowed for safe and efficient travel for millions of passenger and commercial

customers.

The Thruway serves travelers with a variety of essential needs and purposes, including commuters, business travelers,

recreational travelers, and commercial vehicle traffic that transports goods and services throughout the State. The Thruway

has provided a dependable roadway system for these travelers, sustaining and encouraging economic growth, fostering job

creation and generating tax revenues for the State and its local governments. Underscoring its importance to the State, region
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and nation, Thruway customers traveled approximately 8.4 billion vehicle-miles on the highway in 2018, averaging 23.1 million
vehicle-miles per day.

At 570 miles in length, the New York State Thruway is one of the largest tolled highway systems in the United States and is a
critical component in the national interstate network. There are few alternatives to the Thruway as it connects the principal
cities of the State from New York City to Albany, and on to Utica, Syracuse and Rochester through to Buffalo and the
Pennsylvania state line. The Thruway corridor serves 37 of the State’s 62 counties and the majority of the State’s population.
Approximately 266.4 million toll transactions occurred on the Thruway in 2018, generating about $736.5 million in toll
revenues’.

The Thruway is an important interstate connector, joining with the Massachusetts Turnpike (I-90), Connecticut Turnpike (1-95),
New Jersey’s Garden State Parkway, as well as several other Interstate routes such as 1-287 from New Jersey; 1-90 in
Pennsylvania; 1-290 around the north side of Buffalo; I-390 and 1-490 serving Rochester; |-81, 1-481 and I-690 at Syracuse; |-
790 in Utica; 1-87 (the Northway), 1-88, 1-90, I-787, and I-890 at Albany; and 1-84 at Newburgh. It also makes direct
connections with numerous major State highways.

The Thruway is comprised of two types of toll systems — a controlled (ticket) system and a barrier system, as shown in Figure
1. The controlled system (approximately 481 miles) makes up the largest portion of the Thruway, running from Woodbury (in
the southeast corner of the State) north along 1-87 to Albany, then west on [-90 to Buffalo and south of Lake Erie to the
Pennsylvania border. In addition to this main stretch of the controlled system, there is a small branch south and east of Albany
providing a connection to the Massachusetts border and the 1-90 Massachusetts Turnpike. The barrier systems - located in
the southeast corner of the State and the northwest corner of the State - are comprised of The Governor Mario M. Cuomo
Bridge (formerly Tappan Zee Bridge barrier), Yonkers Barrier, New Rochelle Barrier, Spring Valley Barrier (where passenger
cars only are toll-free), Harriman Barrier, and the Grand Island Bridges. All barriers currently operate with AETC.

Under the existing policy, toll rates across the Thruway System are based on vehicle classification, related to the number of
axles per vehicle and the height of the vehicle over the first two axles. On the controlled system, tolls are charged based on
the actual distance traveled by the customer. Meanwhile, barrier toll plazas have a fixed toll rate for each vehicle class and
payment type (e.g., Tolls by Mail, out-of-state and New York E-ZPass, as well as Commuter and other E-ZPass Discounts).

Portions of the roadways under the Thruway jurisdiction are currently toll-free. These include a nine-mile section in the Buffalo
area between the controlled sections; I-190 between Buffalo and Grand Island; I-90 between Albany (Interchange 24) and 1-88
(Interchange 25A); and the Cross Westchester Expressway (I-287). In addition, there are stretches of roadway on the
sections with fixed-toll barriers where short trips can be made without passing through a toll barrier.

" $764.5 million in gross toll revenues minus $28.0 million in commercial volume discounts
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Figure 1: New York State Thruway Toll Systems
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The Authority recently completed conversion of all its toll collection barriers to AETC. At The Governor Mario M. Cuomo Bridge
(formerly Tappan Zee Bridge barrier), AETC was implemented on April 23, 2016. AETC began at both of the Grand Island
Bridges on March 30, 2018, at the Harriman Barrier on September 28, 2018, and at the Yonkers Barrier on November 19,
2018. The Spring Valley Barrier and New Rochelle Barrier were converted to AETC on December 20, 2018. The ticket
controlled system will be converted to AETC in October 2020.

2.2 ROADWAYS

The 2,800 lane-mile Thruway roadway system was constructed between 1949 and 1960 and is one of the oldest components
of the national Interstate Highway System. In addition to the Authority’s mandate to operate and maintain the original
components of the Thruway, the Authority was given responsibility for several other transportation facilities in the early 1990s:

e In 1991, the Cross-Westchester Expressway (I-287), which starts at 1-87 near Tarrytown and travels east for 11 miles to
the Thruway’s New England Section (I-95) in Rye became the Authority’s responsibility for maintenance and operational
expenditures only. Capital improvements remain the responsibility of the New York State Department of Transportation
(NYSDOT); and
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e In 1991, via an agreement with NYSDOT, the Authority began to operate and maintain |-84, a 71-mile section of roadway
that connects the Pennsylvania state line to the Connecticut state line. After November 2007, the agreement was
amended, and the Authority was fully reimbursed by NYSDOT for all operating and maintenance costs associated with I-
84 from that point forward. The operation and maintenance responsibility of -84 was legislatively returned to NYSDOT as
of October 11, 2010.

The Thruway System is currently about 570 total miles in length and has 134 interchanges. The various sections of the
roadway currently maintained by the Authority are listed in Table 1.

Table 1: The Thruway System

Section Controlled Barrier
Section Section
The Mainline (New York City — Buffalo) X X 426
Erie Section (Buffalo — Pennsylvania Line) X 70
Niagara Section 1-90 (Buffalo — Niagara Falls) X 21
Berkshire Section (Selkirk — Massachusetts Line) X 24
New England Section (1-95) (Bronx — Connecticut Line) X 15
Garden State Parkway Connection (Spring Valley — New Jersey) 3
Cross-Westchester Expressway (I-287) 11
(Mainline I-87 in Tarrytown — I-95 in Rye)
Total 570

X=tolled section of the Thruway

Thruway pavements are typically nine inches of reinforced Portland cement concrete placed on 12 inches of granular sub-
base. Shoulders are made up of treated granular material with asphaltic wearing surface. A large portion of the roadway’s
base dates back to its original construction, highlighting the need for heavy maintenance, reconstruction and rehabilitation
activities to retain the riding surface in a state of good repair.

The Authority has an established process under which it selects highway projects for its capital program, which relies strongly
on information and analytical tools embodied within the Authority’s Asset Management Systems, and coordination with the
Department of Maintenance and the Authority’s four geographic divisions. Projects are prioritized based on safety, riding
surface condition, and the impact on asset useful life and capacity. This process has historically allowed the Authority to
maintain good overall surface and riding conditions of its highway pavement.

2.3 BRIDGES

The Authority has maintenance and inspection responsibility for 814 bridges that carry Thruway traffic as well as local roads
and State highways over the Thruway System. The structural characteristics of these bridges vary: about 15 percent are
concrete structures, either pre-stressed girder, arch, rigid frame or box culverts. The remaining 85 percent of the bridges are
steel structures with asphalt overlaid, reinforced concrete decks. As with the roadway, an overwhelming majority of the
structures date back to the original opening of the Thruway System in the 1950s and require continual and significant repair,
rehabilitation and reconstruction investments to prevent deteriorating conditions.
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The largest bridge on the Thruway System is the twin-span Governor Mario M. Cuomo Bridge over the Hudson River, which is
located approximately 20 miles north of New York City and replaced the 61-year old Tappan Zee Bridge. The new bridge
consists of multi steel girder/composite deck approach spans at each end with cable-stayed spans over the main Hudson
River shipping channels. Each of the twin bridge spans is approximately three miles in total length, with chamfered towers
supporting the cables. Construction on the bridge project began in 2013. The north span of The Governor Mario M. Cuomo
Bridge was opened to northbound (westbound) traffic on August 26, 2017 and to southbound (eastbound) traffic on October 6,
2017. Southbound traffic was shifted to the south span when it was opened to traffic in September 2018. Each span operates
with four lanes of vehicle traffic per direction, with AETC continuing to collect tolls from southbound traffic only. When the
project is fully completed, the north span will have a shared-use bike and pedestrian path. More details on the project can be
found on the project website http://www.newnybridge.com.

In addition to The Governor Mario M. Cuomo Bridge, the Thruway System includes other large and unique bridge structures:
the Castleton-on-Hudson Bridge across the Hudson River on the Berkshire Section; the four Grand Island Bridges spanning
branches of the Niagara River north of Buffalo; and the three bridges crossing Catskill, Kaaterskill, and Normanskill Creeks in
the Catskill Region.

As with its highways, the Authority pursues a similar established process under which it selects bridge projects for
rehabilitation or replacement. Potential bridge capital projects are identified by Authority field engineering staff and are vetted
through the Authority’s Asset Management Systems. This process has allowed the Authority to target bridge projects towards
those that are critical to maintain safety and good structural conditions.

2.4  SERVICE AREAS AND BUILDINGS

The Authority currently owns 603 buildings of various types. These include large maintenance and administrative facilities as
well as storage sheds, utility buildings, and other minor facilities. The buildings include:

e 234 section maintenance and storage buildings

e 66 salt sheds

e 83 toll and toll storage buildings

e 161 service area buildings (including water and waste water buildings)

e 3 New York State Welcome Centers, one with an additional storage building
e  Port Byron Old Erie Canal Heritage Park Visitors Center

e 21 State Police barracks and storage buildings

e 33 radio shelter buildings
Note that this list does not include buildings that are being constructed to support The Governor Mario M. Cuomo Bridge.

The Authority's Administrative Headquarters is located just off Interchange 23 at 200 Southern Boulevard in Albany,
overlooking the Thruway mainline and the Albany Division maintenance complex. This building has been the Authority’s
Headquarters since it was constructed in 1972.

The Thruway's maintenance responsibility is divided into four divisions, with each division having its own headquarters facility.
These Division headquarters are located in Suffern, Albany, Syracuse, and Buffalo. The Division headquarters serve several
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functions that include housing the administrative staff for the maintenance program, as well as providing offices for State police
and toll collection, traffic and customer service personnel.

Service areas providing fuel, restaurants and other amenities for the 27 service areas owned by the Authority are operated
through concessionaire agreements. The buildings, parking areas, and wastewater treatment plants are maintained by
Thruway staff. These service areas are located at intervals along the Thruway System and are currently operated by three
food service concessionaires: HMS Host Family Restaurants, Inc. (12 plazas), McDonald’s Corporation (11 plazas) and
Delaware North Companies Travel Hospitality Services, Inc. (4 plazas), and Taste NY (at the Mohawk Valley Welcome Center
which opened in June 2017, the Western New York Welcome Center that opened August 31, 2018, and the Capital Region
Welcome Center that opened November 23, 2018). In addition, there are two fuel service operators, Dunne Manning (12
plazas) and Sunoco, Inc. (R&M) (15 plazas). The Authority collected $14.88 million in concession payments from these
vendors in 2018.

All food and fuel centers are open 24 hours daily, seven days a week and offer parking, fuel, public restrooms (including family
assist restrooms equipped for persons with disabilities), ATMs, and free Wireless Internet Service. There is also a brand name
food vendor at each service area open to the public 24 hours a day, seven days a week. Furthermore, many service areas
have seasonal farm markets, gift shops, fax machines, sell E-ZPass On-the-Go (retail E-ZPass transponders) and staff a
number of Tourist Information Centers. The Mohawk Valley Welcome Center opened in 2017 and showcases the rich heritage
of New York State's historical past, a Walk of Fame highlighting influential individuals from the Mohawk Valley, an ADA
compliant playground, covered porch overlooking the scenic Erie Canal, three electric vehicle charging stations, and pet
comfort areas. The new Western New York Welcome Center, located in the Town of Grand Island, is inspired by the
architectural designs of Frank Lloyd Wright and features a Walk of Fame highlighting influential figures in Western New York
State, a Great Lakes shipwreck-themed children’s play area, an “I LOVE NY” sculpture, electric vehicle charging stations, a
motorcycle shelter, pet comfort area, and parking spaces for cars, buses/RVs, and trucks. The new Capital Region Welcome
Center features a historic Dutch-style building fagade, and has a music-themed children’s playground, an artifact wall, “I LOVE
NY” interactive kiosks, and Electric Vehicle charging stations.

The Authority and its concessionaires continue to make various improvements at the service areas, including updating food
concepts and the overall appearance of the interiors and exteriors of the buildings, renovating gas stations, and adding
trucker’s lounges and increased tractor trailer parking. The Authority is currently preparing to utilize design-build contracting
procurement to substantially re-build and modernize the travel plaza elements of each of the 27 service areas. The contract is
currently subject to the procurement process and is expected to be awarded by the end of 2019.

2.5 SAFETY, INCIDENT RESPONSE AND TRAVELER INFORMATION SYSTEMS

The Thruway Statewide Operations Center (TSOC), housed at the Authority's Administrative Headquarters in Albany, is the
central location for the coordination of all traffic incident response, emergency management, and dissemination of traveler
information along the entire Thruway. The TSOC operates 24 hours a day, seven days a week, 365 days a year. The
Authority exchanges traffic and Intelligent Transportation Systems (ITS) data with NYSDOT through the Regional Traffic
Operation Centers and uses the traveler’'s resource website 511ny.org to provide drivers with a view of traffic operations
across the State so they may make more informed travel choices.

The TSOC controls an Advanced Traffic Management System that integrates and controls all current and future ITS devices
and systems. Such devices include 80 Permanent Variable Message Signs, 166 Closed Circuit Television cameras, 13
Highway Advisory Radio stations, 125 real-time vehicle detector sites, and 90 Portable Variable Message Signs. The
Authority has started to integrate the following ITS devices located on the Governor Mario M. Cuomo Bridge: 2 Permanent
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Message Signs, 27 Closed Circuit Television Cameras, 8 real-time vehicle detector sites, 119 Lane Indicator Signs, 4 Weather
Stations, 17 Message Signs on the Shared-Use Path, 8 Weigh-In-Motion sensors and 20 Variable Speed Limit Signs.

The Authority also offers an email alert service (TRANSalert) to its customers to inform them of major unscheduled incidents
that may affect their travel plans and the Thruway website (www.thruway.ny.gov) offers a centralized location to access a
multitude of traveler information. In addition, an iPhone and Android app was released in November 2017 with live traveler
information, interactive feedback and a Thruway travel planner.

Finally, a troop of New York State Police (Troop T) is entirely dedicated to policing on the Thruway System. The principal
mission for Troop T is to increase safety on the roadway and reduce fatal and personal injury auto accidents. They achieve
this through enforcement and education. Through the years, Troop T has participated in traffic enforcement initiatives directed
at drivers who engage in behavior known to cause fatalities or exacerbate the fatality rate, such as speed, failure to use
seatbelts and drunk and/or drugged driving. Since 2016, Troop T has participated in an annual campaign to raise awareness
of New York's Move Over Law, which requires motorists to drive with care, slow down, and safely move over when
approaching emergency vehicles, tow trucks, construction and maintenance vehicles that are stopped along the side of the
road. Additionally, in April 2018, Troop T boosted patrols along the Thruway during ‘Operation Work Brake’; this campaign
cracked down on speeding motorists and aggressive driving before, in, and around construction zones. However, the greatest
proven method to reduce fatalities is the day-to-day visible enforcement of traffic laws by the patrol troopers on the highway.

Good overall highway conditions, traveler access to online and radio information services, good incident and weather
response and the efforts of Troop T contributed to a very low accident fatality rate in 2017. The fatality rate on the Thruway is
among the lowest in the nation at 0.22 fatalities per 100 million miles traveled. This compares to an index of 1.16 nationwide
in 20172 and 0.77 for all of New York State® in 2017.

2.6 ANNUAL ROUTINE MAINTENANCE ACTIVITIES

Over the years, the Authority has developed comprehensive plans for the maintenance of its facilities. Formal pavement and
bridge management systems have been developed to address maintenance issues and provide input into the development of
long-term infrastructure management programs. Routine maintenance activities are performed by Authority staff from 21
maintenance locations grouped into four divisions. Additional oversight of maintenance activities is provided by the four
division highway and bridge maintenance headquarters and by The Governor Mario M. Cuomo Bridge maintenance team.
Responsibilities include snow and ice removal, pavement and bridge repair and maintenance, guiderail and safety work,
responding to incidents and accident damage, and right-of-way maintenance. Maintenance activities also include innovative
preventative maintenance operations to preserve the highway system and minimize added capital improvement costs.

Environmental stewardship has become an important factor in ongoing maintenance decisions. Examples of these types of
enhancements by the Authority are the use of solar-powered ITS elements, the planting of living snow fencing, the use of beet
juice as an additive to road salt to promote adhesion and snow melting, and the purchase of flex fuel vehicles.

In addition to the original mandate of the Authority to operate and maintain the controlled and barrier systems along the
Thruway, the Authority was given responsibility over the Cross-Westchester Expressway (I1-287) in 1991. This highway starts
at 1-87 near Tarrytown and travels east for 11 miles to the Thruway's New England Section (I-95) in Rye. In 1991, it became

2 “2017 Fatal Motor Vehicle Crashes: Overview.” National Highway Traffic Safety Administration, Oct. 2018,
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/812603.

3 “General Statistics.” Insurance Institute for Highway Safety Highway Loss Data Institute, Dec. 2018, www.iihs.org/iihs/topics/t/general-
statistics/fatalityfacts/state-by-state-overview.
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the Authority's responsibility for maintenance and operational expenditures only. Capital improvements have remained the
responsibility of NYSDOT.

2.7 PHYSICAL CONDITION OF THE THRUWAY’S INFRASTRUCTURE

This section summarizes the physical inspection of the Thruway facilities in compliance with Section 619 of the General
Revenue Bond Resolution, which requires a physical inspection by the Traffic Engineer once every three years. Stantec, with
assistance from Popli Design Group, performed a “drive-through” physical inspection of the entire Thruway system during the
period of August 8, 2019 through September 5, 2019. While an inspection of this type is not intended to identify specific
localized problems, it does provide an overview of the Thruway’s physical condition.

The effectiveness of the Thruway’s maintenance and capital programs was evident during this inspection. With some
exceptions, the condition of the pavement and bridges was observed to be satisfactory or better. In locations where assets
were less than satisfactory, construction or repair efforts were either underway or scheduled for the near term.

The Authority has developed a comprehensive asset management program to strategically operate, maintain, and upgrade the
bridge and highway network through its life cycle. Through the use of analytical techniques and mathematical models that
take into account current conditions, traffic volumes, maintenance history, and location, the Authority determines how best to
manage and maintain its assets in a state of good repair.

Stantec conducted interviews with the leadership of each of the Thruway’s four Division Directors: New York Division, Albany
Division, Syracuse Division, and Buffalo Division. Each of the Division’s Directors reinforced their commitment to the New
York State Thruway’s goal of providing a safe, sustainable, reliable and resilient facility. Each interview explored the following
topics:

. Current geographical limits of the Division;

. For major facilities, condition and issues concerning pavement, bridges, facilities and service areas, and other assets;
. Maintenance issues, practices, resources, and potential needs;

. Capital Improvements, including status of existing projects, planned or potential new projects, quality of support from

the consultant community, and potential needs; and

. Organization / Asset Management, including any potential risks to the Division, any suggested changes or
improvements in organization, and any other topics that the Division Engineers believe should be addressed.

The following sections contain the results of the drive-through inspection and interviews for each Division.

2.7.1 New York Division

The New York Division runs from the New York City line to New Paltz, MP 0 to MP 76. In addition to I-87, it includes 1-95 to
the Connecticut state line (the New England Section), the Cross-Westchester Expressway (I-287, for which the Thruway is
responsible only for maintenance), and a three-mile connection from Spring Valley to the New Jersey state line (Garden State
Parkway). Major bridges in the New York Division include The Governor Mario M. Cuomo Bridge (which has replaced the
Tappan Zee Bridge), and the Byram River Bridge in the New England Section. Toll facilities include The Governor Mario M.
Cuomo Bridge (formerly Tappan Zee) Barrier, Yonkers Barrier, New Rochelle Barrier, Spring Valley Barrier, and Harriman
Barrier, all of which have now been converted to AETC. Removal of the physical toll booths has begun at some locations. The
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bridges, barriers, and pavement in this Division were generally observed to be in satisfactory condition or better. Construction
activity was observed at Exit 16 on the New England Thruway at the time of the drive-through inspection.

Maintenance. The New York Division has more than 250 maintenance personnel for its roadway, bridges, and facilities,
including a group dedicated solely to The Governor Mario M. Cuomo Bridge. The Division’s maintenance program is ongoing,
and it follows guidelines and directives from the Authority’s headquarters in Albany. The Division’s maintenance fleet varies
widely in age and undergoes a regular program of repair and replacement. The Division has purchased some new equipment
in the last few years (e.g. vacuum truck) to enhance its maintenance operations. Ongoing maintenance activity including repair
of guiderail and safety upgrades was observed during the drive-through. It was noted that The Gov. Mario M. Cuomo Bridge
now allows the Division to develop a “planned” program for bridge maintenance, versus the “unplanned” program that existed
for the old Tappan Zee Bridge due to its aging condition.

Capital Program. The 2019-2024 Capital Program includes current on-going projects, along with various planned future
construction projects. For the 2019 season, the most notable project is the I-95 (New England Thruway) Highway
Replacement from Port Chester (MP NE14.1) to the Connecticut State Line (MP NE15.0), Replacement of the Cross-
Westchester Expressway Ramp (EB), Grace Street over 1-95 Bridges and the Rehabilitation of Four I-95 Bridges ($135M). In
addition, there are various on-going safety upgrades and drainage improvement projects. Future programmed projects include
bridge replacements, pavement resurfacing, municipal utility connections, bridge maintenance cleaning, bridge joint
replacements, and landscaping/trail improvements.

The Governor Mario M. Cuomo Bridge. The construction of the approximately $4.0 billion bridge replacing the former Tappan
Zee Bridge is now complete. The Thruway is finalizing the construction of a shared used path as part of The Gov. Mario M.
Cuomo Bridge.

2.7.2 Albany Division

The Albany Division runs from MP 76 in New Paltz to MP 197.9 in Canajoharie. It also includes the 24.3-mile Berkshire
Section (I-90), which connects the Thruway mainline to the Massachusetts Turnpike through rugged terrain, including several
steep rock cuts. The Berkshire Section includes the largest bridge in the Albany Division: the Castleton-on-Hudson Bridge, a
1500-ft cantilever truss bridge spanning the Hudson River. Construction activities were observed between MP 167 and 170
and between 191 and 193. The pavement and bridges in the Albany Division were generally observed to be in satisfactory or
better condition.

Maintenance. The Albany Division has more than 200 personnel devoted to maintenance who plan and prioritize preventive
maintenance activities such as repairing and sealing pavement, maintaining guiderails and safety elements, and repairing
bridge bearings. The Division’s maintenance fleet varies widely in age and undergoes a regular program of repair and
replacement. Ongoing maintenance activity also includes safety upgrades, rock removal, and maintenance of salt sheds and
service areas.

Capital Program. The 2019-2024 Capital Program in the Albany Division includes current on-going projects, along with
various planned future construction projects. There are currently various projects under construction throughout the division
including: pavement resurfacing, bridge replacement, retaining wall rehabilitation, and various bridge rehabilitations. Notable
capital projects include pavement resurfacing between Selkirk (Exit, MP 134.9) to south of Albany (Exit 23, MP 141.9) ($9.8M)
and pavement resurfacing from North of Coxsackie (MP 121.2) to Selkirk (MP 134.9) ($17.3M). Upcoming projects in the
program include pavement rehabilitation, steel repairs, bridge scour repairs, bridge replacements, slope stabilization, and
safety upgrades. The program also includes a major investment in the Castleton Bridge ($30M).
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2.7.3 Syracuse Division

The Syracuse Division runs from MP 197.9 in Canajoharie to MP 350.6 (Rochester — Victor — 1-490). As this section of the
Thruway runs primarily through rural areas, the Syracuse Division includes eleven travel plazas that are strategically located
every 30 to 40 miles along the Thruway. The pavement and bridges in the Syracuse Division were generally observed to be in
satisfactory condition or better. Construction activities were observed in the westbound direction to repair the concrete
pavement between exits 39 and 40.

Maintenance. The Syracuse Division has approximately 200 personnel devoted to maintenance who are heavily engaged in
maintaining the roadways, 189 bridges, 11 travel plazas, and 8 wastewater treatment plants. Inventories are kept for facility
maintenance and repair. Inventories are also kept for the Division’s many bridges and culverts, all of which require regular
maintenance. Preventive maintenance activities conducted by Division forces include mowing, repairing and sealing
pavement, maintaining guiderails and safety elements, repairing bridge bearings, and snow removal, to name a few. The
Syracuse Division is still considering/evaluating the potential for decommissioning structures that are underutilized. By
decommissioning them, the Authority can reallocate its maintenance resources and operate more efficiently. The Division also
noted that they have implemented new storm monitoring equipment to enhance communications and reliability of the system.
There have also been improvements to their operations center.

Capital Program. The 2019-2024 Capital Program in the Syracuse Division of the Thruway focuses on the replacement of the
Manchester Interchange (Exit 43) and Chapin-Palmyra Bridges, pavement resurfacing between the bridges (East Manchester,
Exit 43) and replacement of the Sulphur Brook Culverts at MP 335.2 ($17M); the rehabilitation of two Syracuse Division
Mainline bridges over the railroad at MP 306.72 and MP 326.74 ($2.6M); replacement of the Thruway bridges over Vine Street
(MP 284.80) and CSX Railroad (Salina) (MP 284.74) ($15.2M); and Canandaigua (Exit 44, MP 347.1) to Rochester (Exit 45,
MP 351.4) concrete pavement restoration. The program also includes pavement surfacing, and 30 culvert rehabilitations.

A major pavement replacement project from Electronics Parkway (Exit 37) to 1-690 (Exit 39) (MP284.1-MP 289.3, $65M) is
planned to address subsurface drainage conditions and replace the original 9” thick concrete pavement with a thicker and
stronger new concrete pavement. In addition, the Capital Program improvements include safety upgrades, a design-build
contract to replace 8 bridges from MP 219.91 to MP 262.01, and municipal sewer/water connection improvements

2.7.4 Buffalo Division

The Buffalo Division runs from MP 350 (Rochester — Victor — 1-490) to the Pennsylvania State Line (MP 496) and from MP
426.17 (Exit 53, 1-190) to Niagara Falls (the Niagara Section). The Erie Section (MP426.17 to the Pennsylvania State Line) is
rural and known for its many vineyards. This section also runs through land belonging to the Seneca Nation. The Niagara
Section includes a mile-long viaduct (the viaduct deck was replaced in the mid-1990s) and four major bridges to Grand Island
(two bridges northbound and two southbound). The Buffalo Division includes more bridges than any other section of the
Thruway. Toll facilities include the Williamsville Barrier, Lackawanna Barrier, Ripley Barrier, Tonawanda Barrier, and Niagara
Barrier. The Lackawanna Barrier is one of the busiest toll barriers on the Thruway. The Tonawanda and Niagara Barriers,
which toll the South and North Grand Island Bridges, respectively, have been converted to AETC with overhead gantries for
high speed tolling.

The pavement and bridges in the Buffalo Division were generally observed to be in satisfactory condition or better. It is noted
the approximately three-mile section crossing the Seneca Nation is marginally considered satisfactory and in need of repairs.
In late September 2019 the Authority was given approval by the Seneca Nation to complete the pavement work from MP 451.5
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to MP 455.5. The current scope will be to mill down to concrete, perform full depth concrete repairs, install a 5” two course
overlay, and upgrade roadside safety to current standards. The Authority will let the project in January 2020.

Maintenance. The Buffalo Division has approximately 300 personnel dedicated to maintenance for bridges and highway,
facilities, and for ITS and other assets. The maintenance personnel are also responsible for safety upgrades. The Division’s
maintenance fleet includes 77 plow trucks, among other vehicles. A new paving machine was also added to the fleet. As
noted, the Thruway has a seasonal preventative maintenance program which prescribes preventative maintenance and annual
maintenance plans.

Capital Program. The Buffalo Division’s Capital Program for the 2019 construction season includes pavement resurfacing
from West Seneca (Exit 54, MP 427.7) to US Route 219 (Exit 55, MP 429.55), pavement replacement from Route 219 (Exit 55,
MP 427.7) to Lackawanna Toll Barrier (MP 430.4), rehabilitation of bridges over Smokes Creek, Seneca Street, Cazenovia
Creek and Potters Corners Road, replacement of the bridge over Norfolk Southern Railroad ($66M); pavement resurfacing
and replacement from West Pembroke (MP 404.7) to Depew (Exit 49, MP 416.9) and highway lighting on 1-190 (Niagara
Section) from Exit 7 to Exit 14. Other projects include bridge joint replacements (21 locations), trail repairs, and VMS
replacements/ modifications.

Other upcoming projects in the 2019-2024 Capital Program include Eastern bridge joint replacements (19 locations), Western
bridge joint replacements (21 locations), bridge replacements, bridge rehabilitations, pavement resurfacing, and Grand Island
Bridges rehabilitation contracts (maintenance cleaning for steel preservation; retrofit/repair roller bearings, pins, and hangers).

2.7.5 Statewide

The Authority has initiated a project across the state to transition the remainder of the Thruway System to AETC — also known
as cashless tolling — to reduce congestion, improve safety, and reduce air pollution. The project covers the ticket-controlled
system from Exits 16 to 61(MP 45.03 to MP 496.00) and from Exit 21A to B3. The work to be performed varies by exits with
cashless tolling to occur at Exits 16-22, B1-B2, 26-34, 35, 37-38, 40-44, 48-49, and 56-60, 23-25A, 34A, 36, 39, and 45-47,
along with terminus locations at Woodbury, Canaan, Williamsville, Lackawanna and Ripley. The scope of this project will
require gantry solutions equipped with appropriate electronic equipment for both E-ZPass and Tolls by Mail. The goal is for the
entire system to be cashless by the end of 2020.

2.7.6 Opinion

This review of the Authority’s maintenance and capital activities indicates a comprehensive program based on detailed
inspections, evaluations, asset management, and a structured priority setting. The facilities have been maintained to high
standards over the years with the result that the condition is generally good. In our opinion, the development and
implementation of the Authority’s 2019-2024 Capital Program, together with the ongoing heavy and regular maintenance
programs should assure that the operational and structural integrity of these facilities will be maintained during the terms of the
Series 2019B JIOs and the Series M Bonds. We are also of the opinion that sufficient toll revenues can be generated to fund
these programs.
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3.0 ECONOMIC BACKDROP AND OUTLOOK FOR THE FUTURE

Historically, Thruway traffic trends have been influenced by socio-economic conditions and correlations have been found
between passenger car growth and Gross Domestic Product (GDP) growth, and between commercial vehicle growth and
Industrial Production Index (IP1) growth.

Stantec typically uses the consensus forecast from a group of financial institutions and economic forecasting firms as an input
into its traffic growth forecasts for revenue estimation purposes. The most recent consensus forecast, derived from projections
from more than 50 financial institutions and professional forecasting firms, is that real GDP will grow by 2.4 percent in 2019
and 1.8 percent in 2020.4

Any forecast of toll traffic and revenues will, of necessity, recognize the significant variations that can and do occur in the
national, regional and local economies and population changes within the Thruway corridors. Considering this, Stantec
performed a detailed analysis of the historical economic trends seen over the last few decades, particularly as they relate to
the economic influences that occurred and how traffic on the Authority's facilities reacted to those trends.

3.1 RECENT MACROECONOMIC TRENDS
3.1.1 Gross Domestic Product

As noted previously, Thruway passenger car traffic growth trends have been influenced by socio-economic conditions, and
correlations have been found between car traffic growth and GDP growth. Figure 2 shows the real annual GDP from 1980
through the end of 2018. From 2000 through 2018, real GDP in the United States increased at an average annual rate of 1.9
percent. This period included the 2001 recession and the recession that began in late 2007 and ended in June 2009. This
most recent recession, which some economists termed the “Great Recession”, was far more severe than originally predicted
and significantly deeper and longer than previous recessions. In 2008, real GDP decreased by 0.3 percent, and in 2009 the
recession reached its nadir, with real GDP decreasing by 2.8 percent. Since 2009, the U.S. economy has recovered and
shown consistent growth. Real GDP increased on an annual basis by between 1.6 and 2.9 percent in the years 2010 to
2016,° then increased at annual rates of 2.4 percent in 2017 and 2.9 percent in 2018.6 The second quarter 2019 real GDP was
estimated at $19.0 trillion.”

Note that gray shaded areas on the figures in this section represent U.S. recessions as determined by the National Bureau of
Economic Research. Recessions are technically defined as two consecutive calendar quarters of negative GDP growth.

“ Blue Chip Economic Indicators, Top Analysts’ Forecasts of the U.S. Economic Outlook for the Year Ahead”, Wolters and Kluwer Law &
Business, August 10, 2019

5 U.S. Bureau of Economic Analysis, Real Gross Domestic Product [A191RL1A225NBEA], retrieved from FRED, Federal Reserve Bank of St.
Louis; https://fred.stlouisfed.org/series/A191RL1A225NBEA, March 14, 2019
6 Bureau of Economic Analysis, News Release, “Gross Domestic Product, Second Quarter 2019 (Second Estimate); Corporate Profits,

Second Quarter 2019 (Preliminary Estimate)” August 29, 2019.
7 Ibid.
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Figure 2: Real Gross Domestic Product (GDP), Historical Annual, 1980 — 2019 Q2
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Note: gray shaded areas of the graphic represent U.S. recessions

3.1.2 Industrial Production Index

Stantec has tracked the traffic volumes on the Thruway and other toll facilities throughout the Northeastern US for over a
decade and has found that growth in commercial vehicle traffic generally correlates to growth in Industrial Production Index
(IPI) growth. The IPI is a measure of real output in the manufacturing, mining, electric and gas industries published by the
Board of Governors of the Federal Reserve System. The Index is measured as a percentage of real output of a given base
year, in this case 2012.

As shown in Figure 3, the IPI hit its most recent trough in June 2009, the last month of the 2007 to 2009 recession. Since that
time, with the exception of a slow but small decline throughout 2015 and 2016, it has generally been on an upward trajectory,
increasing by more than 25 percent from June 2009 to July 2019.

14



Figure 3: Industrial Production Index (IPl), Historical Monthly, January 2007 — July 2019
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Source: Board of Governors of the Federal Reserve System, National Bureau of Economic Research

3.1.3 Trends in Vehicle Miles Traveled (VMT), National and New York State

The United States experienced an historic flattening and drop in vehicle-miles traveled (VMT) on its highways, starting in 2008
and lasting until approximately 2014. A reduction in VMT means less revenue — in the form of gasoline taxes or tolls - for
funding transportation operation, maintenance and capital expenses. However, beginning in mid-2014, national VMT
experienced a growth trend, increasing at an even more rapid rate than in the 1990s until a recent period of low growth began
in late 2017. It remains to be seen if this recent VMT trend is a temporary or a longer-lived phenomenon.

Figure 4 depicts the 12-month moving total of national VMT on all U.S. highways, from 1971 through June 2019. As seenin
this figure, there were temporary reductions in VMT during military combat, oil crises and previous economic recessions.
Despite these temporary “dips”, the VMT continued to grow rapidly over the years. The figure shows that, in recent years, with
the exception of short, flat periods during the 1991 and 2001 recessions (each less than one year), VMT grew at a steady
pace through about 2005, then grew at a much slower pace through 2008. The increase in gas prices and the downturn in
economic activity that took hold in late 2008 resulted in a significant reduction in total national travel mileage after the
December 2007 peak. VMT declined throughout 2008 and early 2009. From the official end of the recession in mid-2009
through 2013, VMT generally remained flat.

Then, in 2014 through 2017, VMT increased at a strong rate not seen since the late 1990s. The year 2016 experienced the
largest annual increase in VMT since tracking began in 1971.8 This upward trend in VMT was likely due to an improved
economy, employment and population growth, and a reduction in fuel prices. In addition, recent data has shown that the
millennials, many of whom delayed purchasing a car, are now buying cars and driving more because they are now employed.

8U.S. Department of Energy, Alternative Fuels Data Center, Maps and Data - Annual Vehicle Miles Traveled in the U.S.
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On the other hand, there are factors that may decrease vehicle miles traveled over time, including baby boomers retiring and
driving less, the ability of workers to work remotely in the internet era, and communication technologies that can substitute for
in-person interaction.® It is important to note that even with the recent overall growth in VMT, per capita VMT fell for nine
straight years between 2005 and 2013. The State Smart Transport Initiative (SSTI) concluded in a 2014 report that this decline
reflected “changing demographics, saturated highways, and a rising preference for compact, mixed-use neighborhoods, which
reduce the need for driving.” ' These factors may have come into play in the past year; in late 2017 through mid-2019,
nationwide VMT has experienced little to no growth.

Figure 4: Vehicle Miles Traveled (VMT) — National, Historical 12-month Moving Average, 1971 — 2019
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Figure 5 shows historical 12-month moving-average VMT trends for New York State through 2017, the most recent annual
data available. The most recent available monthly data show that June 2019 VMT was 0.1 percent lower than in June 2018 for
New York State'!, compared with a 0.5 percent decrease for the entire Northeast and a 0.3 percent decrease for the U.S."?

9“Vehicle Miles Traveled: Another Look at Our Evolving Behavior”, Jill Mislinski, March 17, 2017.

10 State Smart Transportation Initiative News, “Per capita VMT drops for ninth straight year; DOTs taking notice,” Chris Cahill, February 24,
2014.

" FHWA Office of Highway Policy Information, Traffic Volume Trends, June 2019 accessed at
https://www.fhwa.dot.gov/policyinformation/travel monitoring/19juntvt/page6.cfm

"2 ibid
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Figure 5: Vehicle Miles Traveled (VMT) — New York, Historical 12-month Moving Average, 1970 — 2017
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Source: FHWA Office of Highway Policy Information. Most recent data available.

3.1.4 National Vehicle Miles Traveled (VMT) vs. Gas Prices (Fuel Costs)

A number of factors may have caused the recent growth in VMT; however, fuel costs (gas prices) are often cited as one of the
primary factors that can have a significant impact on travel trends. Figure 6 shows the historical correlation between VMT and
gas prices, presenting VMT across the United States (national) as compared to real retail gasoline prices, from 1990 through
summer of 2019. The VMT and real gas prices represent a 12-month moving average to remove any seasonality factors; all
data are indexed to the 12 months ending January 1990. The decline in VMT seen after the fall of 2008 is likely more
attributable to the economic meltdown than gas price changes, as prices dropped significantly by early 2009. Throughout the
rest of 2009 and through the spring of 2011 gas prices increased with no noticeable change to VMT. However, between 2014
and 2016 there was a precipitous drop in gas prices which coincided with a steep increase in VMT at the national level. Since
late 2016 gas prices started climbing and VMT growth was nearly flat.

These data show that it is difficult to pinpoint the elasticity of travel as it relates to gas prices; however, very large gas price

changes do generally result in a change in driving behavior.
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Figure 6: National Vehicle Miles Traveled (VMT) vs. Real Gas Prices, Historical 12-month Moving Average,
Indexed to January 1990, 1990 — 2019
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3.1.5 Unemployment Rate

At the beginning of 2008, the national unemployment rate was 5.0 percent, as it had been similarly for years. By October 2009
during the depth of the recent recession, unemployment peaked at approximately 10.0 percent. Total employment has since
recovered and finally eclipsed its pre-recession peak, reaching 156.9 million persons in February 2019."3 Consequently, as
shown in Figure 7, the national unemployment rate has fallen to 4.0 percent as of January 2019. Figure 7 also shows that the
New York State unemployment rate has closely tracked national trends, except for immediately after the recession when the
state recovered more quickly than the U.S. Between mid-2017 and mid-2018, the New York State unemployment rate was
generally consistently just above the national rate. From June 2018 through March 2019, the national and state unemployment
rates were almost identical. In January 2019, however, since then, the New York State unemployment rate has been 0.3 to 0.4

percentage points higher than the national rate. For example, in June and July 2019 the state unemployment rate was 4.0
percent * and the national unemployment rate was 3.7 percent 5.

'3 Bureau of Labor Statistics, “The Employment Situation- February 2019,” as accessed on March 14, 2019 at
https://www.bls.gov/news.release/pdf/empsit.pdf. Employment figure is based on Household Data Summary Table A.

4“Bureau of Labor Statistics BLS Data Finder 1.1, Extracted on August 28, 2019 from
https://beta.bls.gov/dataQuery/find?fg=survey:%5bla%5d&s=popularity:D

' Federal Reserve Ban of St. Louis “Civilian Unemployment Rate.” Extracted on August 28, 2019 from
https://fred.stlouisfed.org/series/lUNRATE
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While the most recent recession caused a spike in unemployment and a notable reduction in VMT, there otherwise has been
no distinct correlation between the two. For example, U.S. post-recession VMT was nearly flat for about four years after the
recession, while unemployment dropped by around 40 percent, and in the past year unemployment has continued to decline
while VMT has seen almost no growth.

Figure 7: Civilian Unemployment Rate, National vs. New York State, Historical Monthly, Seasonally
Adjusted, January 2000 — July 2019
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3.2 SHORT-TERM ECONOMIC FORECASTS

Financial and economic analysts expect the U.S. economy to continue to grow in the near-term future.

3.2.1 Gross Domestic Product

The most recent (August 2019) consensus forecast, derived from projections from more than 50 financial institutions and
professional forecasting firms, is that real GDP will grow by 2.4 percent in 2019 and 1.8 percent in 2020."® The 2019
consensus forecast is slightly lower than the average forecast from January 2018 through July 2019, which was between 2.5
and 2.6 percent. Figure 8 presents Real GDP Forecasts by eight different forecasting groups for the short-term timeframe
through 2020. In the 2021-2025 timeframe, the consensus forecast is for real GDP to continue to grow by an average of 1.9
percent annually."”

Figure 8: Real Gross Domestic Product (GDP), Short-term Forecasts for 2019 and 2020
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Source: Blue Chip Economic Indicators: Top Analysts’ Forecasts of the U.S. Economic Outlook for the Year Ahead”, Wolters and Kluwer
Law & Business, August 10, 2019.

16 “Blue Chip Economic Indicators: Top Analysts’ Forecasts of the U.S. Economic Outlook for the Year Ahead”, Wolters and Kluwer Law &
Business, August 10, 2019.
7 Blue Chip Economic Indicators: Top Analysts’ Forecasts of the U.S. Economic Outlook for the Year Ahead”, Wolters and Kluwer Law &
Business, March 10, 2019.
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3.2.2 Industrial Production Index

Based on consensus forecasts developed by financial institutions and industry analysts, the Industrial Production Index (IPI) is
forecasted to increase by 1.2 percent in 2019 and by 1.1 percent in 2020.'®  Figure 9 presents Industrial Production
Forecasts by eight different forecasting groups for this year and next. Blue Chip consensus forecasts for the 2021-2025
timeframe have not been completed since March 2019; the March consensus forecast is for the IPI to grow by 2.0 percent
annually in this timeframe'?, however, since 2019 and 2020 IPI forecasts have been reduced in recent months (the 2019
forecast was reduced from 2.8 percent in March to 1.2 percent in August) it is likely that the 2021-2025 growth forecasts will
also be reduced when new forecasts are produced in October.

Figure 9: Industrial Production Index (IPI), Short-term Forecasts for 2019 and 2020
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Source: Blue Chip Economic Indicators: Top Analysts’ Forecasts of the U.S. Economic Outlook for the Year Ahead”, Wolters and Kluwer
Law & Business, August 10, 2019.

3.2.3 Fuel Cost Trends

Figure 10 presents historical and projected gasoline and crude prices from the U.S. Energy Information Administration (EIA).
Between the depths of the recession in December 2008 and mid-2011, gas prices jumped by more than 130 percent to $4.13
in today’s dollars. After three years of high gas prices, the prices plunged from $3.69 in June 2014 to under $2 per gallon in
the first quarter of 2016. Between the spring of 2016 and third quarter of 2017, gas prices generally remained in the $2.20 to

8 Blue Chip Economic Indicators: Top Analysts’ Forecasts of the U.S. Economic Outlook for the Year Ahead”, Wolters and Kluwer Law &
Business, August 10, 2019.
®Blue Chip Economic Indicators: Top Analysts’ Forecasts of the U.S. Economic Outlook for the Year Ahead”, Wolters and Kluwer Law &
Business, March 10, 2019.
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$2.40 range.?® Since then (September 2017 through July 2019), prices have averaged just over $2.65 per gallon. U.S. regular
gasoline retail prices are forecast to average $2.61 per gallon in 2019 and $2.70 in 20202"

As shown in the figure, the retail price for gasoline is expected to remain well under $3.00 per gallon in the near term. In
addition to the reduced gas prices, it is important to note that average fuel economy increased by 28 percent 22 between 2004
and 2017, the latest year for which final fuel economy data is available.

Figure 10: U.S. Gasoline and Crude Oil Prices, Historical and Short-term Forecasts, 2016 — 2020
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Source: U.S. Department of Energy, U.S Energy Information Administration, Short-Term Energy Outlook, August 2019

This relatively low, static forecast of future oil and gas prices may be reassuring; however, this figure does not show the level
of uncertainty in these projections. Figure 11 presents the EIA’s projections for West Texas Intermediate (WTI) Crude Oil
Price. The base projection is similar to that illustrated in Figure 10, but it is the possible range of this price that represents a
downside risk to the U.S. economy and VMT. Based on options markets, the 95 percent confidence interval for WTI is
between 59 percent more to 47 percent less than current forecasts for December 2020.22 Recognizing the impact fuel prices
have on motorist behavior, with a wide range of likely future prices of oil and gasoline, accurately projecting traffic volumes has
become an increasingly challenging task.

20 “Short-Term Energy Outlook,” U.S. Energy Information Administration, March 2019.
21 |bid.

2| ight-Duty Automotive Technology, Carbon Dioxide Emissions, and Fuel Economy Trends: 1975 Through 2017, U.S. Environmental
Protection Agency, January 2018.

2 Short-Term Energy Outlook U.S. Energy Information Administration, August 2019.
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Figure 11: Crude Oil Prices, Historical and Short-term Forecasts, with Confidence Intervals, 2014 — 2020
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Source: U.S. Department of Energy, U.S Energy Information Administration, Short-Term Energy Outlook, August 2019

3.2.4 Unemployment Rate

Based on consensus forecasts developed by financial institutions and industry analysts, the unemployment rate is projected to
average 4.2 percent over the 2021-2025 time period.?*

3.3 LONG-TERM ECONOMIC FORECASTS
3.3.1 Gross Domestic Product and Industrial Production Index

In the 2026-2030 timeframe, the consensus forecast developed by financial institutions and industry analysts is for real GDP to
continue to grow by 2.0 percent annually.?> In the same timeframe, the consensus forecast developed by financial institutions
and industry analysts is for the Industrial Production index to continue to grow by 2.2 percent annually.?

3.3.2 Vehicle Miles Traveled (VMT)

The Federal Highway Administration prepares long term (20- and 30-year) forecasts of VMT each year. In its May 2019 report
(the most recent report available), FHWA highlights “prospects for future economic growth, alternative interpretations of the
causes of recent declines in vehicle ownership and use (particularly among younger Americans), and the potential effects on

24 Blue Chip Economic Indicators: Top Analysts’ Forecasts of the U.S. Economic Outlook for the Year Ahead”, Wolters and Kluwer Law &
Business, March 10, 2019.

% |bid.
% |bid.
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vehicle use of dramatic innovations in technology such as the advent of autonomous vehicles” as sources of uncertainty in its
forecasts. While not attempting to capture the impacts of all these uncertainties in its forecasts, FHWA projects VMT growth
under three different economic outlooks- baseline, low economic growth, and high economic growth, with the most recent
forecasts shown in Table 2.27 Interestingly, growth in vehicle mileage for single unit and combination trucks is forecast to be at
a higher rate than light duty vehicles.

Table 2: FHWA Long-Term Growth Forecasts of National Vehicle Miles Traveled (VMT)

Compound Annual Growth Rates

Low Economic Growth Baseline Economic Growth High Economic Growth
Outlook (0]771[eYe] ¢ Outlook

2017-2037 2017-2047 2017-2037 2017-2047 2017-2037 2017-2047

Vehicle Class (20-Year) (30-Year) (20-Year) (30-Year) (20-Year) (30-Year)
L\'?ehrfi'ggéy 0.9% 0.6% 1.1% 0.7% 1.2% 0.9%
S'??Lec'li”'t 1.1% 1.4% 1.6% 1.9% 2.0% 2.3%
Combination 1.1% 1.2% 1.5% 1.5% 1.5% 1.5%

Trucks

TOTAL 0.9% 0.7% 1.1% 0.8% 1.3% 1.0%

Source: Office of Highway Policy Information U.S. DOT, Federal Highway Administration, May 2019. Most recent report available.

The Energy Information Administration (EIA) projects a similar differential between light duty vehicles and trucks for the 2018-
2050 timeframe with lower projected rates of growth than in the FHWA forecasts for two vehicle categories but higher
projected growth for the heaviest vehicle category:28

e 0.6 percent annually for light duty vehicles less than 8,501 pounds
e 1.4 percent annually for light duty trucks (commercial trucks 8,501 to 10,000 pounds gross vehicle weight rating)
e 1.3 percent annually for freight trucks greater than 10,000 pounds

3.3.3 Unemployment Rate

Long-term forecasts of the unemployment rate tend to differ, depending on varying assumptions of the impact of long-term
structural trends such as advances in information technology, outsourcing, and an aging population. In its latest 10-year
economic projections, the U.S. Congressional Budget Office (CBO) has forecasted that the unemployment rate will average
3.7 percent in 2019 and 2020, steadily rising to 4.6 percent by the end of 2023, and remaining at 4.6 percent between 2024
and 2029.2° Based on consensus forecasts developed by financial institutions and industry analysts, the unemployment rate is
projected to average 4.3 percent over the 2026-30 timeframe 2, lower than the rate forecasted by CBO for the 2024-2029
timeframe.

27 “FHWA Forecasts of Vehicle Miles Traveled (VMT): Spring 2019,” Office of Highway Policy Information, May 2019, as accessed on August
28, 2019 at https://www.fhwa.dot.gov/policyinformation/tables/vmt/vmt forecast sum.pdf

2 Annual Energy Outlook, 2019, Transportation Sector Key Indicators accessed on March 15, 2019 at
https://www.eia.gov/outlooks/aeo/data/browser/#/?id=7-AEOQ2019&cases=ref2019&sourcekey=0

2An Update to the Budget and Economic Outlook: 2019 to 2029”, Congressional Budget Office Report, August 2019 as accessed August 28, 2019 at
https://www.cbo.gov/system/files?file=2019-01/54918-Outlook-Chapter2.pdf

30 Blue Chip Economic Indicators: Top Analysts’ Forecasts of the U.S. Economic Outlook for the Year Ahead”, Wolters and Kluwer Law &
Business, March 10, 2019
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4.0 CAPITAL PROGRAM

In order to better understand the Authority’s current and future financial condition, consideration must be given to the size,
complexity and capital needs of its highway and bridge infrastructure. The Authority’s Thruway System is extensive and aging
and requires considerable investments to remain reliable. This section summarizes the Authority’s 2019-2024 Capital
Program, the infrastructure investments and program changes that are to be made therein, and the impact that these
investments will likely have on facility condition ratings. Table 3 and Table 4 on page 28 summarize the actual annual capital
expenditures from 2008 through 2018, and planned expenditures through 2024. These are followed by Table 5 and Table 6
starting which provide detail on the funding sources for the recent capital program and projections for future capital programs.

4.1 2019-2024 CAPITAL PROGRAM DETAILS

The Authority’s 2019-2024 Capital Program will provide about $2.78 billion for Authority capital projects. This includes
approximately $537.4 million for the remaining elements of the New NY Bridge Project, and $497.5 million for the
implementation of system-wide AETC. The Capital Program includes reconstruction and rehabilitation of roadway, bridges,
facilities, equipment and support systems. From 2019 through 2024, the Authority believes that the planned investments
made in this program will preserve overall highway and bridge conditions in the “good” category, allowing for the continued
reliability of the Thruway System and to accomplish full completion of the New NY Bridge Project and Thruway System-wide
AETC.

The New NY Bridge Project / Governor Mario M. Cuomo Bridge is discussed in Section 4.2. Other than the New NY Bridge
Project and Thruway System-wide AETC conversion, major Thruway projects included in the 2019-2024 program include:

e Pavement Replacement from Electronics Parkway (Exit 37, MP 284.1) to I-690 (Exit 39, MP 289.3) and Repalcement
of the (MP 288.13) Thruway Bridge over CSX Railroad (Geddes) and Rehabilitation of (MP 287.11) Bridge over
Onondaga Pkwy and (MP 287.25) Bridge over Onondaga Lake Outlet (2021 letting)

e |-95, New England Thruway north of Exit 17 to north of Exit 18B Northbound Only and north of Exit 19 to north of Exit
21: Pavement Resurfacing (2021 letting)

e Castleton Bridge (MP 801.08): Rehabilitation (2020 letting)
e |-287/Route 17S (Exit 15, MP 29.4) to north of Suffern (MP 38.7): Pavement Resurfacing (2021 letting)

e  Major Deegan Expressway (MP 0.00) to Cross Westchester Expressway (Exit 8, MP 11.3): Pavement Resurfacing
(2021 letting)

e North and South Grand Island Bridges: Retrofit / Repair Roller Bearings, Pins and Hangers and North Grand Island
Bridges: Steel Repairs (2020 letting)

e East of Westfield (MP 483.0) to Pennsylvania State Line (MP 496.0) Eastbound: Pavement Resurfacing (2020 letting)
e North Avenue Bridge over 1-95 (New England Thruway MP NE5.76): Replacement (2021 letting)

e  South of Nyack (MP 16.2) to south of Spring Valley Toll Barrier: Pavement Resurfacing (2021 letting)
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The Authority adopts its Capital Program on a rolling 5-year basis, amending it each year to include the next year. As the
Authority progresses through the current Capital Program, it will continue to modernize and enhance its asset management
and capital program management systems to ensure that changes to the program maintain the proper project mix, maximize
investment value, and maintain good condition ratings as the economy and pricing environments change.

4.2 THE NEW NY BRIDGE PROJECT / GOVERNOR MARIO M. CUOMO
BRIDGE

The Authority is nearing completion of a massive transportation project: the replacement of the Tappan Zee Bridge with the
new Governor Mario M. Cuomo Bridge. In December 2012, the Authority selected Tappan Zee Constructors (TZC) as the
winning team for the project with a bid of $3.142 billion. The major TZC team members include Fluor Enterprises, Inc.; Granite
Construction Northeast, Inc.; American Bridge Company and Traylor Brothers, Inc. TZC members both individually and
together as a team have a proven track record of successfully delivering complex, high profile mega projects. Construction on
the new bridge began in 2013.

The major features and design elements for The Governor Mario M. Cuomo Bridge consist of: twin bridge spans approximately
three miles in total length with a 100-year design life; multi steel girder/composite deck approach spans at each end, with
cable-stayed spans over the main Hudson River shipping channels and chamfered towers supporting the cables; four lanes of
vehicle traffic per direction with AETC on the south span, continuing to collect tolls from southbound traffic only; bus rapid
transit lanes; and a shared-use bike and pedestrian path with viewing areas on the north span.

AETC began on the Tappan Zee Bridge on April 23, 2016 and continues today on The Governor Mario M. Cuomo Bridge.
Implementing this tolling technology has offered motorists many advantages, including reduced travel times, enhanced safety
and improved traffic flow, and provides environmental benefits by limiting idling and reducing delays, as vehicles no longer
have to stop at a toll plaza. AETC utilizes overhead gantries with readers to detect E-ZPass transponders and cameras to
read license plates of non-E-ZPass customers who are later billed by mail. The implementation of AETC ensured
uninterrupted toll collection during construction and through the completion of The Governor Mario M. Cuomo Bridge.

The north span of the new Governor Mario M. Cuomo Bridge opened in late August, 2017, at which point all
northbound/westbound traffic was moved off of the old Tappan Zee Bridge and onto the new span. Southbound/eastbound
traffic was temporarily moved to the north span in early October, 2017. The south span of the new bridge opened in
September 2018, at which point the southbound/eastbound traffic was shifted to this span. Toll collection was uninterrupted
throughout the entire construction period. The new bridge has a larger deck capacity than the old Tappan Zee Bridge, so full
traffic-carrying capacity has been assured.

The total budget for the New NY Bridge Project is nearly $4.0 billion, financed through (i) toll revenue bonds constituting Junior
Indebtedness Obligations (including those securing the Authority payment obligations under the $1.6 billion TIFIA Loan), as
well as with (ii) pay-as-you-go funding, and (iii) proceeds of State Infrastructure Grant Contributions. As of July 2019, the
project cost paid out to TZC was $3.357 billion or 97.7 percent of the $3.435 billion contract value. Remaining elements of the
project include the completion of demolition activities on the old bridge, and the completion of a bicycle/pedestrian pathway
with viewing areas.

Figure 12 is a photograph depicting the status of the bridge project as of early July 2019, showing that both spans of The
Governor Mario M. Cuomo bridge are open to traffic, with a bicycle and pedestrian path currently under construction on the
northbound span. Demolition activities continue on the old Tappan Zee Bridge foundations.

O
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Figure 12: New NY Bridge Project
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Source: http://www.newnybridge.com

Additional information on the project can be found at: http://www.newnybridge.com.

4.3 HISTORICAL AND PLANNED CAPITAL EXPENDITURES

Given the age of the Thruway System and the high percentage of its infrastructure that dates back to original construction,
significant capital investments have been necessary to complement maintenance activities for the system to remain reliable
and in a state of good repair.

Actual capital expenditures for 2008 through 2018 are shown in Table 3. Table 4 presents the 2019-2024 planned
expenditures. Capital costs for system-wide AETC conversion are included in these numbers. With these planned capital
expenditures, the Authority can continue to provide good service to its customers, meet the demands of future traffic growth,
and ensure that the system is not adversely affected by deteriorating bridge and pavement conditions.
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Table 3: Actual Capital Expenditures, 2008-2018 (millions)

Thruway New NY
Highway and Equipment Canal System Bridge
Bridges Replacement and and Other Subotal Capital Project Total Capital
Capital Other Facility Authority Program Capital Program
Expenditures = Capital Needs(" Projects® Expenditures Costs Expenditures
2008 288.7 36.2 30.3 355.2 355.2
2009 259.6 354 26.1 321.1 321.1
2010 311.0 39.9 26.8 377.7 377.7
2011 367.6 495 27.4 444.5 444.5
2012 322.4 22.9 45.7 390.9 390.9
2013 183.7 30.7 37.5 251.9 $613.4 865.3
2014 170.7 33.7 76.7 281.0 594.2 875.3
2015 251.3 35.2 48.8 335.3 702.0 1,037.3
2016 200.1 36.5 30.3 266.9 790.7 1,057.7
2017 184.7 44.8 0.0 229.5 479.1 708.6
2018 2229 104.7 0.0 327.7 264.1 591.8

Note: Numbers may not add due to rounding.

@ Includes capital costs for system-wide AET conversion

@ These costs were payable only after Thruway operating and maintenance and debt service costs, and, as noted herein,
jurisdiction for the Canal System was transferred to the NYPA effective January 2017.

Table 4: Projected 2019-2024 Total Capital Expenditures (millions)

Thruway . New NY
Highway and A CelEl Sy Subt_otal Bridge Total Capital
. Replacement and and Other Capital .
Bridges ™ . Project Program
: Other Facility Authority Program : .
CelpiE Capital Needs (") Projects Expenditures ezl EXBEL
Expenditures Costs
2019 $222.1 $187.6 $0.0 $409.7 $220.0 $629.7
2020 219.7 314.0 0.0 533.7 72.4 606.1
2021 231.1 129.4 0.0 360.5 245.0 605.5
2022 243.9 64.9 0.0 308.9 0.0 308.9
2023 259.7 50.3 0.0 310.0 0.0 310.0
2024 265.7 50.5 0.0 316.2 0.0 316.2
Total
2019-2024 $1,442.3 $796.7 $0.0 $2,239.0 $537.4 $2,776.3

Note: Numbers may not add due to rounding.
(1) Includes capital costs for system-wide AET conversion

Table 5 and Table 6 summarize actual funding sources for the previous Capital Programs and planned funding sources for the
2019-2024 Capital Program. Federal aid allocated by the NYSDOT to the Authority declined from $30.9 million in 2007 to 0 in
2011, predominately the result of an agreement with NYSDOT expiring in 2005 which had previously authorized aid to the
Authority to support its capital and operational needs. This declining federal aid plus relatively low toll revenue growth led to a
reduction in the level of pay-as-you-go financing for the 2005-2011 Capital Program. An additional $100 million of federal aid
was allocated to the Authority’s Capital Program in 2012-2016. In 2012, there was an increase of other funding sources for
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the Capital Program, including some Canal storm-related repairs reimbursed by FEMA and to account for NYSDOT and MTA
shares of the pre-design/environmental costs of the New NY Bridge Project. At this time no additional federal authorizations
are assumed for the 2019-2024 Capital Program.

The Authority issued its Series 2013A Junior Indebtedness Obligations on December 18, 2013 in the principal amount of $1.6
billion to finance a portion of the New NY Bridge Project capital costs. The Authority entered into a TIFIA Loan Agreement on
December 19, 2013 with the United States Department of Transportation authorizing a loan for an amount up to $1.6 billion
which is secured by the Authority’s issuance of the Series 2013B Junior Indebtedness Obligations. The Authority paid the
Series 2013A Junior Indebtedness Obligations with the proceeds of the Series 2019A JIO Notes and available cash resources
of the Authority. The Authority expects to pay the principal of the Series 2019A JIO Notes from a draw of the full $1.6 billion
amount under the TIFIA Loan ($400 million of which were redeemed on September 17, 2019). In May 2016, the Authority
issued an additional series of Junior Indebtedness Obligations (Series 2016A) in the amount of $850 million to finance a
portion of costs of the New NY Bridge Project.

The Authority plans to leverage the proceeds of the TIFIA Loan, Series M Bonds and Series 2019B JIOs to redeem the
remaining 2019A JIO Notes, refund the TIFIA Loan, and refund select General Revenue Bonds. The Series 2019B JIOs will
also fund $75 million of new money proceeds to fund completion costs for the New NY Bridge Project.

Additionally, in 2015 New York State had appropriated grant money in the amount of $1.285 billion to fund Thruway capital
projects, including $750 million for the New NY Bridge Project and $535 million for Thruway System-wide projects. The State’s
2016-2017 Enacted Budget included an additional appropriation of $700 million for capital assistance to the Authority. The
State gave a total of $1.2 billion in grants to the Authority for the New NY Bridge Project.

Table 5: 2008-2018 Actual Funding Sources, Thruway Authority (millions)

Funding Sources

sona et SUCEeof | Rovenies oy Yoo
Pay-As-You-Go Basis Tolls, etc.
2008 $17.6 $1.3 $299.5 $318.4 $36.8 15.7%
2009 10.0 27 258.4 2711 50.1 19.6%
2010 8.7 4.9 305.8 319.4 58.3 19.0%
2011 0.0 6.4 366.0 372.4 721 17.7%
2012 11.2 54.2 268.7 334.1 56.8 31.3%
2013 22.8 241 725.4 772.2 93.1 16.2%
2014 51.3 9.9 721.6 782.8 92.7 17.6%
2015 51.2 396.6 491.8 939.5 97.7 52.6%
2016 5.8 536.9 415.9 958.6 99.0 60.7%
2017 0.1 181.6 464.2 645.9 62.8 34.5%
2018 0.0 504.1 3.0 507.0 84.8 99.5%

Note: Numbers may not add due to rounding.
@ Incorporates portions of State grant assistance of $1.285 billion from the 2015-2016 State Budget and $700 million from the 2016-2017
State Budget. The remaining State grant funds will be drawn down in 2019.
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Table 6: Projected 2019-2024 Funding Sources, Thruway Authority (millions)

Funding Sources

Subtotal Exclusive of Revenues

B::::ié E:Ste Thruway Revenues on Required from Y':?_’g;s;/o
Pay-As-You-Go Basis Tolls, etc.

2019 $0.0 $406.9 $0.0 $406.9 $222.7 100.0%
2020 - 47.5 498.0 545.5 60.6 17.8%
2021 - 2.4 542.5 544.8 60.7 10.4%
2022 - 0.8 251.2 252.0 56.9 18.7%
2023 - 0.2 236.3 236.5 73.5 23.8%
2024 - 0.2 237.1 2374 78.8 25.0%
23:3'.202 4 $0.0 |  $457.9 | $1,765.1 $2,223.1 $553.3 36.4%

Note: Numbers may not add due to rounding.
® The remaining State grant funds will be drawn down in 2019.

4.4  THE IMPACT OF THE CAPITAL PROGRAM ON CONDITIONS

As previously noted, the main goals of the Authority’s capital and maintenance program are to preserve a high level of patron
safety and service, maintain facilities in a state of good repair and ensure the overall reliability of the highway system. One
measure of the effectiveness of these maintenance and capital programs is the condition ratings of highway and bridge
facilities.

Figure 13 displays the historic average rating of Thruway pavement surface conditions since 2005 and the projected ratings as
a result of the current capital program. During the life of the current capital program, it is projected that the pavement ratings
for the Thruway facilities will range from “fair” to “good”, slightly better than recent years.

Similarly, the Authority maintains ratings for the 814 bridge structures for which it has maintenance responsibility. The
Authority strictly complies with all State and federal bridge inspection requirements and the assessments in this report reflect
the outcomes of such inspections. Figure 14 shows actual and projected bridge condition ratings from 1990 through 2024 and
include a change in the bridge inspection methodology in 2016, which was mandated by the Federal Highway Administration
(FHWA). As noted, the current capital program will maintain the average rating of all bridges in the “good” category.
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Figure 13: Historical and Forecasted Thruway Pavement Distress Indices (PDI), 2005-2024
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Figure 14: Historical and Forecasted Thruway Bridge Condition Ratings, 1990-2024
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Prior to 2016, the bridge condition rating was calculated by a specific formula containing separate components for each of the
bridge elements. For a multi-span structure, the lowest rated pier, deck span, bearing, etc., are used to calculate the condition
rating. For example, if a bridge has eight bearings, seven of which are rated “good” and one of which is rated “fair,” the rating
of “fair” would be applied as the rating for bearings in the calculation of the overall bridge condition. The new inspection
methodology represents the condition of each element in terms of how much of the element is in a specific condition, called
“condition state.”

Table 7 presents a summary of the general recommendation rating for bridges on the Thruway as of December 2018
compared to 2017. The general recommendation is the inspector’'s assessment of the overall bridge condition. This rating was
not affected by the inspection methodology change. The general recommendation ranges from 7 (bridge is in new condition) to
1 (bridge deterioration is so extensive that partial or total collapse is imminent). The lowest general recommendation for a
Thruway bridge is 3 (considerable deterioration of some or all bridge components). There was overall a slight improvement in
the Authority’s bridge rating between December 2017 and December 2018. Three of the nine bridges with a recommendation
of 3 are currently being replaced. An additional four bridges with a general recommendation of 3 will be replaced in the 2019-
2024 Capital Program.

Table 7: Bridge Conditions, December 2018 and December 2017

BRIDGE RATINGS

CONDITION NO. OF BRIDGES
Dec. 2017 Dec. 2018"
GENERAL RECOMMENDATION 5-7
Bridges in generally good condition with only minor to moderate repairs required. 679 689
GENERAL RECOMMENDATION 4
Bridges in good to fair condition requiring reconditioning of some structural elements. 122 115
GENERAL RECOMMENDATION 2-3
Bridges in poor condition requiring major repairs or replacement. 8 9

In December 2018, the Authority had maintenance and inspection responsibility for 813 bridges. One new bridge was added in 2019 - the
south span of The Gov. Mario M. Cuomo Bridge.

5.0 OPERATING AND MAINTENANCE EXPENSES

The Authority’s operating and maintenance (O&M) expenses include non-capitalized costs for the maintenance of highway
and building facilities; equipment purchases; snow and ice removal; Thruway toll collection; administrative costs and fringe
benefits; Thruway traffic operations; and provisions for funding environmental and other liability reserves. In past years the
Authority was also responsible for the O&M for the New York State Canal System, however, effective January 1, 2017, the
New York State Canal Corporation (NYSCC) became a subsidiary of the New York Power Authority, and the Authority was
relieved of all responsibilities related to the Canal System.

In recent years the Authority was able to limit the level of growth in O&M costs primarily through staffing reductions and a
stronger workforce management program. During this period, the Authority reduced its workforce by approximately 10
percent. In addition, the Authority reduced or eliminated expenditures for equipment and projects, cancelled or deferred
scheduled salary increases and other employee benefits, relied more heavily upon part-time and seasonal workforces,
reduced toll lane staffing hours, enhanced energy efficiency measures, reduced overtime and discretionary expenses, and a
number of other actions. Combined with new actions planned to further modernize the management and streamline
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operations, these ongoing initiatives will generate recurring savings and aid the Authority in maintaining fiscal balance in the
future.

Table 8 summarizes the Authority’s actual 2008-2018 operating and maintenance expenses. A significant reduction in O&M
costs is shown beginning in 2013, where as part of a State-supported initiative to reduce the Authority’s Operating Expenses,
New York State relieved the Authority of $85 million for certain fiscal responsibilities, including about $56 million to fund the
operations of New York State Police (Troop T) whose 320 members patrol the Thruway System.

At the Governor's initiative, the State’s 2016-2017 Enacted Budget included the transfer of the NYSCC to the NYPA. This
transfer of the NYSCC, and its related expenses and revenues, is offset by Thruway Authority reimbursement to the State for
the State Police costs associated with Troop T expenses of the State. As noted previously, Troop T provides State Police
patrol on the Thruway. This reimbursement is provided for from the General Reserve Fund (after supporting operating and
debt service costs) and is not included under operations and maintenance related expenses of the Authority.

On April 23, 2016 AETC was implemented at The Governor Mario M. Cuomo Bridge (formerly Tappan Zee Bridge barrier).
AETC began on Grand Island Bridges in March 2018, at the Harriman Barrier in September 2018, Yonkers Barrier in
November 2018, and Spring Valley and New Rochelle Barriers in December 2018. Actual costs for account management of
the Tolls by Mail program were included in the budgets and actual costs for 2016 through 2018.

Table 8: The Thruway System’s Actual Operating and Maintenance Expenses, 2008 — 2018 (millions)

Operations Reserves®) T neea®
2008 $334.8 $2.5 $337.3
2009 339.4 7.3 346.7
2010 @ 358.2 6.0 364.2
2011 365.4 4.6 370.0
2012 357.0 2.0 359.0
2013 279.6 35 283.1
2014 286.1 5.9 292.0
2015 287.4 1.8 289.1
2016 4 311.6 1.8 313.3
2017 329.7 2.7 332.4
2018 339.9 5.0 345.0

(1) Includes provisions for legal claims and indemnities and reserves for environmental remediation.

(2) Prior to 2017, the Authority was also responsible for the O&M for the New York State Canal System, however, effective January 1, 2017,
the NYSCC became a subsidiary of the New York Power Authority, and the Authority was relieved of all responsibilities related to the Canal
System. Canal O&M expenses are not included in this table.

(3) In 2010, operating expenses include $13.3 million for the special early retirement surcharge ($11.4 million for the Thruway and $1.9 million
for the Canal) and $5.6 million in Federal Enhancement funds was received for Canal operations.

(4) AETC began at The Governor Mario M. Cuomo Bridge (formerly Tappan Zee Bridge barrier) on April 23, 2016.

(5) AETC began on Grand Island Bridges in March 2018, at the Harriman Barrier in September 2018, Yonkers Barrier in November 2018, and
Spring Valley and New Rochelle Barriers in December 2018.
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Table 9 shows the 2019 through 2024 projected O&M costs. The cost impacts (new costs related to the Tolls by Mail
program, plus reductions in toll plaza staffing and plaza maintenance costs) have been included as facilities are converted to
AETC.

Table 9: The Thruway System’s Projected 2019-2024 Operating and Maintenance Expenses (millions)

Total Operating

Thruway Operations Reserves(! Expenses, 2019 Budget

Forecast

2019 $358.3 $4.6 $362.9

2020 @ 370.7 1.0 371.7

2021 374.8 1.0 375.8

2022 380.4 1.0 381.4

2023 386.1 1.0 387.1

2024 391.9 1.0 392.9

Total

2019-2024 $2,262.2 $9.6 $2,271.8

@ Includes provisions for legal claims and indemnities and reserves for environmental remediation.
@ |t is assumed that AETC will begin on the entire controlled system in October 2020.

6.0 DEBT SERVICE EXPENSES

As a result of a higher level of capital investment and the reduced pay-as-you-go financing in recent years the Authority
utilized additional bond/note proceeds to finance commitments made in the multi-year Capital Programs. As summarized in
Table 10 and Table 11, the greater reliance on bonds and the issuance of short-term notes to finance programmed capital
improvements resulted in annual debt service payments increasing from $163.5 million in 2008 to $299.5 million in 2018 and
are projected to reach a maximum of $430.9 million in 2024.

The Authority entered into a TIFIA Loan Agreement on December 19, 2013 with the United States Department of
Transportation authorizing a loan for an amount up to $1.6 billion which is secured by the Authority’s issuance of the Series
2013B Junior Indebtedness Obligations. The Authority paid the Series 2013A Junior Indebtedness Obligations with the
proceeds of the Series 2019A JIO Notes and available cash resources of the Authority. The Authority expects to pay in full the
principal of the Series 2019A JIO Notes from a draw of the full $1.6 billion amount under the TIFIA Loan. In May 2016, the
Authority issued an additional series of Junior Indebtedness Obligations (Series 2016A) in the amount of $850 million to
finance a portion of costs of the New NY Bridge Project.

The Authority plans to leverage the proceeds of the TIFIA Loan, Series M Bonds, and Series 2019B JIOs to redeem the 2019A
JIO Notes, refund the TIFIA Loan, and refund select General Revenue Bonds. The Series 2019B JIOs will also fund $75
million of new money proceeds to fund completion costs for the New NY Bridge Project.
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Table 10: Actual Debt Service, Thruway System, 2008-2018 (millions)

Bond Anticipation Note

Seg::\l;ilz: - Defg:sbatnce (BAN) olzt;?:s?f Esdi Jug:"r’ilzzbt Tgt::vli)ceebt
2008 $163.5 - $0.0 - $163.5
2009 166.3 - 10.6 - 176.9
2010 167.3 - 23.8 - 191.2
2011 167.4 - 14.4 - 181.8
2012 198.5 - 2.0 - 200.5
2013 239.8 - 0.3 - 240.1
2014 250.9 - 0.4 - 251.3
2015 2354 - 0.4 - 235.7
2016 227.3 - 0.4 $29.2 256.9
2017 234.6 - 0.0 43.7 278.2
2018 220.3 - 0.0 79.2 299.5

Note: Numbers may not add due to rounding.

Table 11: Projected 2019-2024 Debt Service, Thruway System (millions)

Debt

Bond Anticipation Note

Sse:'i'\c’)irclz?:))t Defeasance (BAN) or Line of Credit J;::Sirc[e)?g . Tgt;lvli)ceebt
@ Interest
2019 $228.5 - $0.0 $53.4 $281.9
2020 2446 (6.2) 0.0 44 1 282.4
2021 249.9 (9.9) 0.0 456 285.6
2022 286.6 - 0.0 73.7 360.3
2023 292.5 - 0.0 119.2 411.7
2024 309.9 - 0.0 120.9 430.9
Total 2019-2024 $1,612.0 ($16.1) $0.0 $457.0 $2,052.8

Note: Numbers may not add due to rounding. Projected debt service numbers are net of Debt Service Reserve Fund interest.
@ Incorporates impact of proposed refunding on Senior Debt Service.

@ Incorporates $700 million in State grant assistance, a portion of which defeases Senior Debt Service.

@ Incorporates impact of proposed refunding on Junior Debt Service.
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7.0 TRAFFIC AND REVENUES

7.1  HISTORICAL TOTAL THRUWAY TRAFFIC

Figure 15 presents historical total traffic on the Thruway since 1980. It is important to note that the volumes shown are not

adjusted for the various toll collection changes that occurred on the Thruway. For example, the 2005 toll modification resulted

in the elimination of several commercial vehicle classes that were based on a single vehicle receiving two toll

tickets/transactions, resulting in an apparent decrease in commercial traffic counts. This was a one-time occurrence that did

not represent a decrease in actual number of vehicle trips made on the Thruway. Similarly, in October 2006, tolls were
removed from the Buffalo City Line and Black Rock toll barriers which reduced total toll transactions on the Thruway by
approximately 17 million annually.

Figure 15: Historical Thruway Traffic Volumes
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(1) 1980 - Average Toll Increase of 25% Passenger Cars, 30% Commercial

(2) 1988 - Average Toll Increase of 32% Passenger Cars, 38% Commercial

(3) 1991 - Spring Valley Toll Adjustment, Passenger Cars Only

(4) 1997 - Tappan Zee Corridor Relief (Congestion Pricing)

(5) 2005 - System Reclassification, Average Toll Increase of 25% Passenger Cars, 35% Commercial

(6) 2008 - Average Toll Increase of 10% for All Vehicles, Plus Reduction of E-ZPass Discount in July

(7) 2009 - Average Toll Increase of 5% for All Vehicles

(8) 2010 - Average Toll Increase of 5% for All Vehicles (not apparent in all toll schedules, due to rounding)
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Historically, slow traffic growth and traffic losses have been associated with economic downturns, toll increases, high fuel
costs, harsh weather conditions and/or traffic shifts due to construction. Since the end of the 2008-2009 recession, the
national economy has improved, and gas prices have generally dropped. Additionally, at the George Washington Bridge — the
biggest competitor to The Governor Mario M. Cuomo Bridge — tolls increased four times between December 2012 and
December 2015, and construction closures occurred. The combination of these factors has led to moderate growth rates since
2011. Traffic growth in 2018 was flat, which follows the nationwide trend in vehicle miles traveled. More detail on the
Thruway’s historical traffic volumes can be found in Table 14 on page 47 and in the Appendix, which presents historical traffic
and revenue by facility.

7.2 DEMOGRAPHICS OF TOLL PAYING PATRONS

To better understand Thruway revenue trends and the impact toll policy may have on its patrons, it is important to appreciate
the traffic make-up on the Thruway System and its customer base.

As shown in Figure 16, in 2018 roughly 89 percent of traffic on the Thruway System was composed of passenger cars, with
the remaining 11 percent of traffic coming from variety of commercial vehicle types. In 2018, more than 77 percent of total
vehicles paid tolls with an E-ZPass transponder (approximately 76 percent of passenger vehicles and 90 percent of
commercial vehicles). It should be noted that while commercial vehicle traffic made up only 11 percent of system-wide traffic,
it accounted for about 43 percent of all Thruway toll revenues.

Figure 16: 2018 System Wide Traffic and Revenue Distribution

truck 2018 Traffic 2018 Revenue
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Note: “Cash” also includes Tolls by Mail Traffic and Revenue at the barrier locations after they were converted to AETC.

The distributions of vehicle class and payment types vary by facility, as shown in Figure 17. The highest passenger car
participation in E-ZPass is seen at the Yonkers Barrier and Governor Mario M. Cuomo Bridge, while the highest truck
participation rate in E-ZPass payment is seen at the Harriman and Spring Valley Barriers. It should be noted that although E-
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ZPass transactions account for about 77 percent of annual transactions on the Thruway, the majority of actual individual
customers using the Thruway over the course of a year travel infrequently and do not have E-ZPass.

Figure 17: 2018 Passenger Car and Commercial Vehicle Traffic Distribution by Facility
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Note: “Cash” traffic at the barrier locations also includes Tolls by Mail after conversion to AETC

As noted in Figure 18, the controlled system and The Governor Mario M. Cuomo Bridge generate the most significant portions
of the Thruway’s traffic and revenue. In 2018, the controlled system generated a total of $492.3 million or about 64 percent of
all Thruway toll revenues and The Governor Mario M. Cuomo Bridge generated $151.9 million or about 20 percent of total toll
revenues. The New York City metropolitan area barrier tolls generated about $102.5 million or a combined 13 percent of 2018
revenues, while the Grand Island Bridges generated about $17.8 million or some 2 percent of revenues. 2018 total toll
revenues were $764.5 million collected in toll transactions minus $28.0 million in commercial vehicle volume discounts
(discussed on page 41), for a net amount of $736.5 million.

Specific regions within the controlled (ticket) system that see the most traffic volume include the Albany area, the Buffalo
mainline plazas, and the Woodbury mainline plaza. The top six plaza volumes for the controlled system in 2018 are shown in

Table 12.
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Figure 18: Distribution of 2018 Toll Revenues by Thruway Facility
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Table 12: Controlled System Toll Plazas with the Highest Volumes, 2018

Plaza / Interchange T?g:';:gfi:rf.s
Exit 24: Albany, Montreal, 1-90 East, I-87 North 14.1
Exit 50: Williamsville (Buffalo) 10.2
Exit 55: Lackawanna (Buffalo) 9.3
Exit 15: Woodbury 7.9
Exit 25: Schenectady, 1-890, NY Routes 7 & 146 7.3
Exit 45: Rochester, Victor, 1-490 6.9

Finally, in 2018, customers that had a transponder issued by a New York State toll agency (the Thruway Authority, Port
Authority of NY & NJ or the Metropolitan Transportation Authority) accounted for about 77 percent of total E-ZPass toll
revenues. As a result, 23 percent of E-ZPass toll revenues were collected from customers that had a non-New York issued
transponder, underscoring the importance of the Thruway System in the regional and national economy.

7.3 TOLL RATES

With the exception of a small amount of federal aid and other funds, tolls collected on the controlled system and through toll
barriers support an overwhelming majority of the Authority’s budget. The following provides a brief history of toll adjustments
on the Thruway System and compares Thruway toll rates to those on other facilities in the northeast.
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7.3.1 Recent History of Toll Adjustments on the Thruway System

In 2005, a two-stage toll adjustment was implemented by the Authority that generally increased toll rates by 25 percent for all
passenger vehicles and 35 percent for all commercial vehicles, and increased cash tolls in 2008 for both passenger and
commercial vehicles by 10 percent. Additionally, in 2005 the Authority also implemented a new vehicle classification system
(reducing the number of classifications from 43 to 9), created a new E-ZPass discount program, continued a graduated volume
discount program for commercial customers and expanded the availability of commuter plans to bridges and barriers on the
Thruway System.

In response to the financial pressures brought on by high and volatile fuel prices and the state of the national economy, the
Authority implemented another series of staged, smaller adjustments to toll rates in 2008. These adjustments were designed
to provide additional funding to assist the Authority in financing operational, maintenance and capital commitments made in
the 2005-2011 Capital Program period. The 2008 toll adjustments maintained a 5 percent E-ZPass discount for all patrons,
but added two five-percent across-the-board increases, which took effect in 2009 and 2010. There have been no changes to
toll rates on the Thruway System in the past nine years, with the exception of the recent discontinuation of discounts for
vehicles with an out-of-state E-ZPass: both the 5 percent system-wide discount and the discounts for non-peak commercial
vehicles (of up to 50 percent) at the Spring Valley Barrier and The Governor Mario M. Cuomo Bridge ceased as of January 1,
2017.

7.3.2 Current Toll Rates on the Thruway System

The Authority’s current toll rate structure is presented in Table 13.

Table 13: Current Thruway Toll Structure ($)

Vehicle (g::::‘}"uﬁ:) Yonkers Harriman Spring Valley New Rochelle g::hﬁlaBrir? d':é GraBr:;::‘;selznd
SRS ez teme =Z tewe EZ oo P2 teme  BZ 1BM®  EzPass®  TBM®

Commuter - @) - 0.55 - 0.55 - - - 1.10 - 3.00 - 0.28

"(":;g:; - 0.0235 - 0.63 - 0.63 - - - 0.88 - 2.50 - 0.50

2L 0.0470 | 0.0447 1.25 1.19 1.25 1.19 - - 1.75 1.66 5.00 475/4.75 1.00 0.95

3L 0.0728 | 0.0691 1.50 1.43 1.50 1.43 3.00 3.00/1.50 2.50 2.38 11.50 11.50/5.75 1.50 1.43

4L 0.0864 | 0.0821 1.75 1.66 1.75 1.66 4.50 4.50/2.25 3.00 2.85 13.75 13.75/6.88 1.75 1.66

2H 0.0933 | 0.0886 2.00 1.90 2.00 1.90 5.25 5.25/2.63 3.50 3.33 14.75 14.75/7.38 2.00 1.90

3H 0.1604 | 0.1524 2.25 2.14 2.75 2.61 8.25 8.25/4.13 4.25 4.04 20.75 | 20.75/10.38 2.25 2.14

4H 0.1768 | 0.1680 2.75 2.61 3.00 2.85 8.25 8.25/4.13 5.00 475 2475 | 24.75/12.38 2.75 2.61

5H 0.2390 | 0.2271 4.25 4.04 4.25 4.04 13.50 | 13.50/6.75 | 8.00 7.60 3275 | 32.75/16.38 4.25 4.04

6H 0.2963 | 0.2815 450 4.28 5.00 475 1475 | 14.75/7.38 | 8.75 8.31 41.00 | 41.00/20.50 450 4.28

7H 0.3536 | 0.3359 5.00 4.75 5.75 5.46 16.50 | 16.50/8.25 | 9.75 9.26 49.25 | 49.25/24.63 5.00 475

D Classes are generally denoted by the number of axles (2 through 7) and the vehicle height. “L” represents vehicles under 7.5’ and “H” represents vehicles
over 7.5 in height. Customers in the commuter program pay $60 a month, covering up to 20 passenger car trips, and $3.00 for each additional trip.
@TBM=Tolls by Mail, a payment type offered at AETC (cashless) facilities only

©® peak/off peak E-ZPass rates

@ Controlled system permit plan customers pay $88/year which covers the toll for the first 30 miles or less of a passenger car trip.

NOTE: E-ZPass customers with a non-NY Customer Service Center E-ZPass charged the cash rate starting January 1, 2017.

&

40



In order to receive E-ZPass discounts, a driver must have a transponder issued by a New York State toll agency (the Thruway
Authority, Port Authority of NY & NJ or the Metropolitan Transportation Authority). In addition to the standard 5 percent
discount with a NY-issued E-ZPass, the Authority offers several specialized E-ZPass discount programs. Among these are a
series of commuter plans designed specifically for frequent users of the Thruway that use one or more of the barrier toll
stations. E-ZPass customers can pre-pay a monthly minimum for each facility that they choose and then receive discounted
travel for each trip taken in excess of the minimum charge. In addition to the barrier commuter discounts, the controlled
system offers an annual permit that when purchased allows for the first 30 miles of each trip to be free of tolls.

Other specialized passenger car plans include a special resident discount for residents of Grand Island when crossing through
either of the Grand Island toll barriers, and a system-wide green discount that is available to certain high mileage vehicles that
both achieve MPG ratings greater than 45 MPG and meet certain emission standards. Motorcycles, motor homes and “5th
wheel” or “gooseneck” vehicles or vehicle combinations are also eligible for discounts. These discounts are administered
through the E-ZPass program and proof of residency or registration for the various plans and vehicle combinations must also
be provided.

For commercial vehicles, there are currently two types of discount programs offered. The S-Discount is for non-tandem
commercial vehicles less than or equal to 48 feet in length and requires a Thruway-issued E-ZPass transponder. The second
discount program is a commercial volume discount for Thruway Charge Account customers that offers progressively higher
discounts based on the monthly toll charges on an account basis:

e $1,001 to $2,000 - 10%
e $2,001 to $3,000 - 15%

e Over $3,000 - 20%

7.3.3 Comparison of Thruway Toll Rates to Other Regional Toll Facilities

Figure 19 and Figure 20 compare the toll rates per mile for a number of major toll roads in the northeastern quadrant of the
United States. Rates for cash (or Tolls by Mail), standard E-ZPass (including any discounts for drivers with an in-state
account), and out-of-state E-ZPass are shown. Of note is the comparatively low per-mile passenger car toll rate of the
Thruway’s controlled system when compared to other toll facilities, as shown in Figure 19.

41



Figure 19: Peak Toll Rates Per-Mile on Toll Roads in the Northeastern Quadrant of U.S., Passenger Cars
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The published 5-axle truck rate, as seen in Figure 20, is also comparatively low on the Thruway relative to other regional
facilities and is effectively lower than the rate shown due to the commercial volume discount program.
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Figure 20: Peak Toll Rates Per-Mile on Toll Roads in the Northeastern Quadrant of U.S, 5-Axle Trucks
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Figure 21 and Figure 22 compare toll rates on a number of major toll crossings in the northeast. Of note is that The Governor

Mario M. Cuomo Bridge car tolls are below that of the other metro New York crossings and comparable to other major

crossings on the interstate highway system, as shown in Figure 21. Similar to the controlled system, the peak 5-axle truck rate
is also comparable to that of other regional facilities. A majority of The Governor Mario M. Cuomo Bridge commercial vehicles
with a New York E-ZPass travel during off-peak periods, paying a reduced rate as low as half of the standard rate. In addition

to the lower off-peak rates, many vehicles further reduce the average toll rate paid through participation in the volume discount

program. These reductions in the effective rate make The Governor Mario M. Cuomo Bridge commercial toll rate significantly

below that of other metro New York tolled crossings.
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Figure 21: Round Trip Toll Rates on Major Toll Crossings in the Northeast, Passenger Cars

Verrazano-Narrows Bridge (NY)
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Figure 22: Round Trip Toll Rates on Major Toll Crossings in the Northeast, 5-Axle Trucks
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7.4 FORECAST METHODOLOGY

The following sections provide some detail on the process involved in developing the traffic and toll revenue forecasts for the
Thruway which are presented in Section 7.5.

7.4.1 Overview of Base Forecasting Methodology

We developed toll traffic and revenue forecasts with the aid of a computerized modeling platform created specifically for the
Thruway System. The basic function of this model is to take current traffic volumes by general payment class (car, truck; cash
or Tolls by Mail, E-ZPass, and commuter) for each Thruway facility (see the Appendix to this report) and adjust them for
various factors such as underlying socio-economic/demographic growth in the project corridors. These result in forecasts of
traffic volume growth for each year of the forecast period. Toll revenues are then calculated based on these traffic volumes by
applying average toll rates to each payment class volume.

Inputs to our base case analysis include the historical distribution of traffic under the current toll structure. To develop base toll
traffic projections for the Thruway for the period 2019-2024, historical traffic information through 2018 was analyzed and trends
in growth were considered for different toll payment classes on the different geographic regions of the Thruway System.
Relevant socio-economic data were collected, including economic consensus forecasts and trends, and used as an aid in our
assessment of future Thruway traffic trends. We estimated separate traffic growth rates for cars and trucks on each facility, as
historical trends have pointed to correlations with different economic factors between the two: passenger car growth has been
shown on many facilities to correlate reasonably well with the growth of Gross Domestic Product (GDP), whereas trucks have
been shown to correlate reasonably well with the corresponding growth in the Industrial Production Index (IPI).

It should be noted that a new regulation enacted by the State on January 20, 2016 authorizes the Department of Motor
Vehicles to suspend the registrations of New York State drivers with five or more toll violations in 18 months. In 2017 this was
changed to three violations over a five-year period. The new regulation has been considered in the forecasts. This measure
is of special importance as it relates to new and future AETC locations, to better ensure payment of toll bills by the non-E-
ZPass customers who receive them.

7.4.2 Forecasting Methodology for Conversion to AETC

While the methodology described in the previous section was used for each of the Thruway’s facilities, additional analysis was
necessary for facilities converting to AETC, because there are some uncollectable revenues associated with Tolls by Mail.
This is in addition to the lag in when Tolls by Mail revenues would be collected, as it can take several months after a trip is
made to invoice and collect tolls from these customers. AETC began on April 23, 2016 at the southbound Governor Mario M.
Cuomo Bridge (formerly Tappan Zee Bridge barrier); two years of traffic data and data on collectability of toll revenue from this
facility were reviewed, in addition to months of data from the other barriers which converted to AETC at different times
throughout the year 2018. Similar collectability of Tolls by Mail revenues was applied to future year forecasts and also to the
Controlled System after it is converted to AETC.

We reviewed transaction data from The Governor Mario M. Cuomo Bridge and the other barriers and found that there was no
discernable change in traffic that could be attributed to the implementation of AETC. Therefore, on the Controlled System, we
are assuming no additional traffic growth due to AETC implementation. There was some growth in E-ZPass market share that
occurred at the Bridge and other barriers following the conversion, therefore we are assuming a small “bump” in E-ZPass
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market share on the Controlled System after AET conversion. Those cash customers that do not get E-ZPass will by default
become Tolls by Mail customers.

Stantec reviewed the collectability of Tolls by Mail revenues experienced on The Governor Mario M. Cuomo and the other
barriers and applied it to the projected Tolls by Mail revenues on the Controlled System after it is converted to AETC. A
portion of Tolls by Mail revenue is not collected due to numerous independent variables, as described below:

Non-Usable Video Images: Not all license plates are readable due to various reasons such as weather or obstructions, or the

plate may be a temporary one in the window of the vehicle, or it may be missing. In addition, there could be technical issues
with the camera (image is too bright, dark, or blurry) or the plate may be out of view of the camera.

Business Rules: If the cost of collecting from certain customers is higher than the revenue that could potentially be collected, it
is often not feasible to go after these customers. Agencies have business rules that determine which Tolls by Mail customers
they will and will not pursue, which could change over time.

Invalid DMV record: A number of license plates do not match to valid DMV records, and therefore an invoice cannot be sent to

these drivers.

Invalid Addresses: Many people who move do not change their address attached to their DMV vehicle registration and do not

have mail forwarded; therefore, they would not be able to receive a video toll invoice. When the first invoice is returned to the
Authority because of a bad address, another invoice would not be sent.

Nonpayment of Toll Bills / Violators: Of customers who receive toll bills, a certain share pay after receiving the first invoice.

Those that do not pay receive a second invoice (“late invoice”) for the toll amount plus a $5 per bill charge. If this is not paid, a
violation notice is sent which currently includes a fine of $50 per transaction. Beginning about two years ago (1/20/16) an
enforcement measure was enacted whereby drivers of New York State registered vehicles with toll violations on five days over
an 18-month period would have their registration suspended. In 2017 this was changed to three violations over a five-year
period. While this measure has helped increase the collections from Tolls by Mail customers, there are still a number of
customers who do not pay.

Dismissals/Forgiveness: The Thruway as well as other AETC facilities typically offer forgiveness of late fees or violations and

dismissal of tolls for a very small share of customers. Reasons include incorrect identification of license plates, transponders
mistakenly charged more than once for a trip, and other such errors or disputes.

7.5 HISTORICAL AND FORECASTED TRAFFIC AND TOLL REVENUE

Table 14 presents a recent history of tolled traffic on the various elements of the Thruway System. “Other Barriers” includes
the barrier toll locations in Yonkers, New Rochelle, Spring Valley (trucks only), Harriman, and the Grand Island Bridges. The
system experienced traffic losses throughout the 2007-2009 recession, followed by several years of nearly flat growth. From
2014 through 2016 there has been moderate growth, with traffic volumes exceeding the pre-recession 2007 volumes. Since
2016, traffic has remained relatively flat, following the nationwide trend in vehicle miles traveled as shown previously in Figure
4 (page 16).
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Table 14: The Thruway System’s Actual 2008-2018 Tolled Traffic (millions of trips)

Passenger Cars Commercial Vehicles
TZB/ TZB/
Controlled Cuomo Other Controlled Cuomo Other
Year System Br. Barriers System Br. Barriers Total Growth

2008 (M 125.5 22.9 73.5 16.9 14 8.3 248.5

2009 ™M 128.2 22.7 715 154 1.3 75 246.7 -0.7%
2010 ™M 129.0 23.1 70.7 15.7 14 7.7 247.6 0.4%
2011 126.6 22.6 70.9 15.8 14 7.9 245.2 -1.0%
2012 127.3 22.9 711 15.9 1.5 7.9 246.5 0.5%
2013 128.2 23.3 711 16.0 1.7 8.1 248.4 0.7%
2014 129.5 23.4 71.4 16.5 1.9 8.3 250.8 1.0%
2015 134.2 23.6 72.7 17.0 2.0 8.8 258.2 3.0%
2016 @ 137.8 24.4 73.5 17.4 2.2 9.0 264.2 2.3%
2017 139.6 24.6 73.3 17.6 24 9.1 266.6 0.9%
2018 @ 139.5 24.8 725 18.0 24 9.3 266.4 -0.1%

Notes: Totals may not add due to rounding. Traffic classified as non-revenue is not included.

@ Toll Adjustments were implemented in 2008, 2009, and 2010.

@ AETC began at The Governor Mario M. Cuomo Bridge (formerly Tappan Zee Bridge barrier) April 23, 2016.
® AETC began on Grand Island Bridges in March 2018, at the Harriman Barrier in September 2018, Yonkers
Barrier in November 2018, and Spring Valley and New Rochelle Barriers in December 2018.

The biggest change during this timeframe was the construction of The Governor Mario M. Cuomo Bridge which began in 2013.
AETC began on the bridge in April 2016. The northern span of The Governor Mario M. Cuomo Bridge opened to northbound
traffic in late August 2017, and in early October 2017 southbound traffic also shifted from the Tappan Zee Bridge to the north
span of the new bridge, operating with four lanes of traffic per direction. In September 2018, the south span of The Governor
Mario M. Cuomo Bridge opened, and the four lanes of southbound traffic were shifted from the north to the south span.

Table 15 shows Stantec’s forecast of traffic through 2024 considering the economic information and expectations summarized
earlier in this study. As in previous forecasts, moderate traffic growth is projected.
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Table 15: The Thruway System’s Forecasted 2019-2024 Tolled Traffic (millions of trips)

Passenger Cars Commercial Vehicles
Controlled Gov. Mario M. Other  Controlled Gov. Mario M. Other
System Cuomo Br. Barriers System Cuomo Br. Barriers | Total
2019 140.2 25.6 715 18.2 24 94 267.2 0.3%
2020 141.6 25.9 71.8 18.3 25 9.5 269.6 0.9%
2021 143.0 26.3 724 18.4 25 9.6 272.2 1.0%
2022 144 .4 26.7 73.2 18.5 25 9.7 275.0 1.0%
2023 145.8 27.0 73.6 18.6 2.6 9.8 2774 0.8%
2024 1471 27.4 74.0 18.7 2.6 9.8 279.6 0.8%

Notes: Totals may not add due to rounding. Traffic classified as non-revenue is not included. No future toll rate adjustments are
assumed in the forecasts.
@ AETC assumed to begin on the entire controlled system in October 2020.

Table 16 presents a recent history of toll revenue on the Thruway System. Revenue from cars and trucks are shown
separately for the Controlled System, The Governor Mario M. Cuomo Bridge, and the remaining toll barriers. Adjustments for
commercial vehicle volume discounts are also included. There is a slight reduction in revenue at The Governor Mario M.
Cuomo Bridge in 2016; this is due to its conversion to AETC and the inability to bill or collect revenue from some Tolls by Mail
customers, as described in the previous section of this report. Additionally, there was a $6.2M adjustment to cash basis which
relates to the lag in invoicing and collection of Tolls by Mail revenues (i.e., some Tolls by Mail tolls for trips made in 2016 were
not collected until 2017). Note that in January 2017 the E-ZPass discount for customers with non-NY E-ZPass was
discontinued, which is why the revenue growth for 2017 (3.3 percent) was noticeably higher than the traffic growth (0.9
percent) shown previously in Table 14. All of the remaining toll barriers were converted to AETC in 2018: Grand Island Bridges
in March 2018, Harriman Barrier in September 2018, Yonkers Barrier in November 2018, and Spring Valley and New Rochelle
Barriers in December 2018, which, due to some uncollectable Tolls by Mail revenue, led to a small reduction in revenue at
these barriers in 2018. Even with the conversion, 2018 saw positive system-wide toll revenue growth over 2017.

Table 17 presents the gross toll revenue forecasts for the Thruway System through 2024. Implementation of AETC is
assumed to begin on the entire controlled system in October 2020. In the forecasts, Tolls by Mail revenue collectability and
lag adjustments similar to what has been experienced on The Governor Mario M. Cuomo Bridge the other barriers were
applied to the Controlled System as it is converted to AETC. In general, moderate growth in toll revenue is expected, with
some small losses in toll revenue estimated when AETC begins on the controlled system, due to uncollectable tolls from some
Tolls by Mail customers. Note that the forecasts in this study for 2019 through 2024 do not include any toll rate
adjustments.
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Table 16: The Thruway System’s Actual 2008-2018 Toll Revenues (millions)

Passenger Cars Commercial Vehicles
TZB/ TZB/

Controlled Cuomo Other Controlled Cuomo Other CcVv

System Br. Barriers System Br. Barriers Disc Total | Growth
2007 $183.4 $82.1 $59.2 $187.0 $21.5 $28.2 | $(21.1) | $540.3
2008 (M 193.8 85.4 67.9 187.0 21.2 29.1 (21.7) 562.7 4.1%
2009 (M 215.0 103.5 824 180.7 21.3 30.0 (21.2) 611.6 8.7%
2010 226.6 104.7 81.8 194.9 24.6 31.4 (22.8) 641.2 4.8%
2011 220.2 102.4 81.3 196.3 241 324 (22.7) 634.1 -1.1%
2012 220.7 103.4 81.2 196.9 26.2 321 (22.8) 637.7 0.6%
2013 225.6 105.1 81.3 199.1 28.8 32.8 (23.8) 648.9 1.8%
2014 226.5 105.1 81.6 209.6 32.2 33.6 (24.6) 664.1 2.3%
2015 237.8 106.5 83.5 219.3 34.4 35.6 (25.5) 691.7 4.2%
2016 @ 2452 103.4 84.0 227.6 38.2 36.4 (26.6) 708.3 24% | $(6.2)
2017 @ 251.6 103.4 84.1 233.3 47.8 38.7 (27.4) 731.5 3.3%
2018 4 250.3 104.2 81.3 242.0 47.8 39.1 (28.0) 736.5 0.7% | ($0.7)

Notes: Totals may not add due to rounding.

@ Toll Adjustments were implemented in 2008, 2009, and 2010.

@ AETC began at The Governor Mario M. Cuomo Bridge April 23, 2016.

® Removal of discounts for vehicles with out-of-state E-ZPass began on 1/1/17.

@ AETC began on Grand Island Bridges in March 2018, at the Harriman Barrier in September 2018, Yonkers Barrier in November 2018, and Spring
Valley and New Rochelle Barriers in December 2018.

Table 17: The Thruway System’s Forecasted 2019-2024 Toll Revenues (millions)

Passenger Cars Commercial Vehicles
(cT"A Gov.
Mario Mario
M. M.
Controlled Cuomo Other Controlled Cuomo Other Ccv
Year System Br. Barriers System Br. Barriers Disc Total Growth
2019 $251.8 $108.8 $75.7 $244.5 $49.1 $38.4 | $(28.6) | $739.6 $(1.1)
2020 M 246.2 110.8 75.5 243.6 49.8 38.9 (29.0) 735.8 -0.5% | (12.7)
2021 2259 113.0 76.6 238.0 50.4 39.3 (29.3) 713.8 -3.0%
2022 229.2 115.0 77.9 239.9 51.0 39.6 (29.6) 722.9 1.3%
2023 2321 116.7 78.4 241.6 51.5 39.9 (29.9) 730.4 1.0%
2024 234.8 118.3 78.9 243.2 51.9 40.2 (30.2) 7371 0.9%

Notes: Totals may not add due to rounding. No toll rate adjustments are assumed in the forecasts.
@ AETC assumed to begin on the entire controlled system in October 2020.

7.6  OTHER REVENUES/TOTAL REVENUES

In addition to toll revenues, the Authority collects a variety of non-toll revenues derived from payments received from
concessionaires at the Thruway service areas’ restaurant and gasoline stations, sales of surplus property, revenues from
special hauling permits, E-ZPass violations and other E-ZPass fees, fiber optic agreements, interest on various invested funds,
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and other miscellaneous sources. In addition, after the start of AETC at The Governor Mario M. Cuomo Bridge in April 2016,
“other revenues” also include fines and late fees collected from Tolls by Mail customers who do not pay their toll bills on time.
One of these fees is a $5 per bill late fee which is charged on the second bill sent to Tolls by Mail customers if payment has
not been received for the first toll bill. This fee is split among all the New York E-ZPass agencies whose transactions appear
on a single late toll bill. In addition, on the third bill — a violation notice — a fine is charged per transaction. Violations also
continue to be charged to E-ZPass customers who travel through a toll location without sufficient funds in their accounts, and
cash customers who evade the toll. Some changes were made in recent years to violation fees charged on the Thruway
System:

e OnJanuary 20, 2016 an enforcement measure was enacted whereby drivers of New York-state registered vehicles
with toll violations on five days over an 18-month period would have their registration suspended. In 2017 this was
changed to three violations over a five-year period. This enforcement measure was applied to all past unpaid tolls
and violations from prior years.

e Starting January 1, 2017, violations for system-wide E-ZPass vehicles and Governor Mario M. Cuomo Bridge Tolls by
Mail customers that did not pay their toll bills increased from $25 to $50.

e OnJanuary 17, 2017, this Tolls by Mail violation fee increased again to $100 at The Governor Mario M. Cuomo
Bridge.

e OnJanuary 9, 2018, the Authority announced a short-term amnesty program that allowed Tolls by Mail customers
with open toll violations to pay their outstanding tolls and have all violations and late fees waved. This program ran
from January 22, 2018 through February 26, 2018 and resulted in $1.1 million in additional toll revenue for The
Governor Mario M. Cuomo Bridge.

e Starting May 15, 2018, the Tolls by Mail violation fee was reduced to $50 per transaction at The Gov. Mario M.
Cuomo Bridge. This Tolls by Mail $50 violation fee applies to all the other barriers that have converted to AETC.

In 20186, the first year with AETC, $5.3 million was collected in E-ZPass violation fees, which was about $1.5 million more than
the amount collected in 2015. This grew to $7.7 million in 2017 and $10.6 million in 2018. The increases can be attributed to
enforcement measures and included a significant amount of delayed violation payments (i.e., violations from trips made in
prior years). In addition, all E-ZPass violation trips made in 2017 and after were charged the increased E-ZPass violation fee
of $50.

Also in 2016, $0.3 million was collected in $5 per bill late fee charges which appear on the second bill sent to Tolls by Mail
customers, and $2.2 million was collected in Tolls by Mail violation fees which are charged per transaction on the third bill sent
to Tolls by Mail customers. These collected revenues grew significantly to $1.0 million and $14.6 million in Tolls by Mail late
fees and violations, respectively, in 2017. This growth is because 2017 was the first full year with Tolls by Mail at The
Governor Mario M. Cuomo Bridge, and because the Tolls by Mail violation fee increased from $25 to $50 to $100. In 2018,
the amnesty program and the reduction in Tolls by Mail violation fees to $50 at the Bridge resulted in a reduction of late fees
from Tolls by Mail customers: the Authority collected $0.9 million in second bill late fees plus $10.6 million in violations.

Historical gross total revenues, including both toll revenues and other revenues between 2008 and 2018, are summarized in
Table 18.
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Table 18: Summary of 2008 — 2018 Actual Thruway System Gross Total Revenues (millions)

Year Toll Revenues Other Revenues Total Revenues
2008 (M $562.7 $33.5 $596.2
2009 (M 611.6 26.7 638.3
2010 ™M 641.2 31.3 672.5
2011 634.1 31.4 665.5
2012 637.7 31.5 669.2
2013 648.9 31.8 680.7
2014 664.1 32.4 696.4
2015 691.7 34.6 726.3
2016 @ 708.3 41.00® 749.4
2017 @ 731.5 60.6 ® 7921
2018 736.5 62.3 @) 798.8

Note: Totals may not add due to rounding

@ Toll Adjustments were implemented in 2005, 2008, 2009, and 2010.

@ AETC began at The Governor Mario M. Cuomo Bridge April 23, 2016.

®Includes fines and late fees collected from Tolls by Mail customers at AETC facilities who do not pay their toll bills on time.

@ E-ZPass discount discontinued for vehicles with non-NY E-ZPass accounts.

® AETC began on Grand Island Bridges in March 2018, at the Harriman Barrier in September 2018, Yonkers Barrier in November 2018, and
Spring Valley and New Rochelle Barriers in December 2018.

Table 19 presents the forecasts of 2019-2024 total gross revenues. An estimated three-month lag in collection of the $5 per
bill late fees and five-month lag in collection of violation fees has been built into the forecasts, as it takes time after a trip is
made to bill and collect any fees that are charged. The current Tolls by Mail violation fee of $50 has been assumed at all
facilities throughout the forecast period. As the AETC implementation progresses on the Thruway System, these schedules of
fees and penalties, as well as enforcement capabilities may change, which could have an impact on the currently projected
levels of “other revenues”. Note that there is the need for additional revenues starting in 2022.

Table 19: Forecasted 2019-2024 Thruway System Total Gross Revenues (millions)

Additional Revenue

Year Toll Revenues Other Revenues () Need Total Revenues
2019 $739.6 $61.3 $800.9
2020 @ 735.8 58.2 793.9
2021 713.8 76.2 790.0
2022 722.9 91.8 $53.1 867.8
2023 730.4 88.1 124.5 943.0
2024 7371 88.3 149.2 974.6

Note: Totals may not add due to rounding. No toll rate adjustments are assumed in the forecasts.
@ Includes fines and late fees collected from Tolls by Mail customers at AETC facilities who do not pay their toll bills on time.
@ AETC assumed to begin on the entire controlled system in October 2020.
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8.0 FLOW OF FUNDS

8.1 HISTORICAL

Table 20 includes both historical and projected total revenue and expenses in a format that is consistent with the flow of funds
required by the Authority’s General Revenue Bond Resolution. As noted in this table, from 2012 through 2018 the Authority
was able to maintain fiscal stability and a debt service coverage ratio that warranted its current favorable investment grade
credit rating. This was accomplished primarily by the aforementioned operational cost containment efforts, capital program
modifications, and implemented toll rate adjustments.

8.2 MEETING THE AUTHORITY’S FUTURE REVENUE NEEDS

The Authority and its independent financial advisors have determined that there will be additional revenues needed for the
Authority to successfully complete the New NY Bridge project and fulfill its system-wide operating, debt service, and capital
needs through the forecast period. Future funding needs through 2024 were established by the Authority at amounts
necessary to continue its high levels of safety and service, maintain good infrastructure conditions, support Thruway
operations, and maintain debt service coverage levels appropriate for its current high “A” credit rating.

The projected flow of funds included in Table 20 shows the future revenue needs and debt service coverage ratios through
2024. The funding for the Capital Program and estimated debt to be refunded are also displayed in the table. In determining
future funding needs, it is important to note that the Authority has a management commitment to a future minimum debt
service coverage ratio of 1.55x for the Senior Lien, above the Board-adopted guideline of 1.50x. Additionally, the Authority
has a management commitment to a minimum debt service coverage ratio for combined Senior Bonds and Junior
Indebtedness Obligations of 1.35x, higher than the Junior Indebtedness Resolution requirement of 1.2x coverage for the
combined annual Senior Bond debt service and annual Junior Indebtedness Obligation debt service. These Board-adopted
minimum coverage ratio guidelines are met or exceeded every year of the forecast through 2021; to meet minimum coverage
requirements in 2022, 2023, and 2024, an additional $53.1 million, $124.5 million, and $149.2 million, respectively, are
needed. The Authority has independent authority to adjust toll rates to meet this fiscal management guideline.

The forecasts in this study assume no toll increases or adjustments to fees through the 2019-2024 forecast period, however, in
the absence of any proposed additional funding amounts, the Authority has the power, without approval by the Legislature or
the Governor, to increase toll rates to maintain its high level of operating safety and services on the Thruway System, to
maintain and rehabilitate the Thruway System, to pay debt service, to meet toll covenants and to maintain the balance of
revenues and expenses. Based on our experience and knowledge of the Thruway System, it is our opinion that the
essentiality of the Thruway System, its currently low relative toll rates, and the size of future rate adjustments that may be
needed to produce these additional revenues can be achieved. Those adjustments, if required, would likely result in only
small adverse changes to traffic patterns.

52




Table 20: Historical and Projected Thruway Flow of Funds and Debt Service Coverage (millions)

ACTUAL FORECAST 2019-2024
2016 [ 2017 [ 2018 2019 [ 2020 [ 2021 [ 2022 [ 2023 [ 2024 Total

Total Revenues 7494 7921 §$ 798.8 8009 $ 7939 $ 7900 $ 8147 $ 8185 § 825485 48434

Gap Closing Revenues - - - - - - 53.1 124 5 1492 | 8§ 3267

Available Revenues 7494 7921 798.8 800.9 793.9 790.0 867.8 943.0 9746 |S$ 51701

Less:

Operating Expenses 3116 329.7 339.9 358.3 370.7 3748 3804 386.1 3919 (8 22623

Operating Reserves 1.8 27 50 46 1.0 1.0 1.0 1.0 108 9.6

Total 3133 3324 345.0 362.9 3717 375.8 3814 3871 39298 22719

Net Revenues 436.0 459.7 4538 4379 4223 4141 4864 " 555.8 5817 (% 28982

Less: Sr. Debt Senvice 227.3 2346 220.3 2285 2384 240.0 286.6 292.5 3099 15959

Net Revenues After Debt Service 208.7 2251 2335 209.4 183.9 174.2 199.8 263.3 27117($ 13023

Remaining Revenues 200.2 205.9 209.0 208.3 171.2 174.2 199.8 263.3 27117|$ 12885

Less: Reserve Maintenance Provisions 68.8 103.2 741 104.7 60.6 60.7 56.9 735 788 [$ 4353

Less: Junior Bond Debt Service 292 437 79.2 534 441 456 737 119.2 1209 'S 457.0
Less: Retained for Operating Reserves/AETC Lag/

Working Capital provision (8.5) (19.3) (24.6) (1.1) (12.7) r's (13.8)
Less: Facil Cap Imp Fund 14.0 50 12.0 8.0 r's 8.0
Other Authority Projects 13.8 $ -
General Reserve Fund @ 74.0 54.0 436 422 66.5 67.8 69.2 70.6 7203 388.3
Gen Res Fund - Subordinate Debt 04 - - - - - - - - Is -
Balance After Reserve Maintenance $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0
Provisions, Other Authority Projects
Senior Debt Service Coverage 1.92 1.96 2.06 1.92 1.77 1.73 1.70 1.90 1.88
Junior & Senior Coverage 1.70 1.65 1.52 1.55 1.50 145 1.35 1.35 1.35
Pay go % ROS Capital 60.7% 34.5% 99.5% 100.0% 17.8% 10.4% 18.7% 23.8% 25.0%

Notes: Totals may not add due to rounding.

Numbers incorporate a total of $1.985 billion in State capital assistance provided in the 2015-2016 and 2016-2017 Enacted State Budgets. No toll rate adjustments are assumed in the
forecasts. Totals may not add due to rounding. Total Revenues include Tolls by Mail revenues that are earned in a fiscal year but not collected until later fiscal years. The amounts earned
but not collected until later years are projected to be $1.1 million in 2019 and $12.7 million in 2020. Without these revenues included, Senior Bonds debt service coverage is 1.91 times in
2019 and 1.72 times in 2020. The combined Senior Bonds and Junior Indebtedness Obligations debt service coverage without these revenues is projected to be 1.55 times in 2019 and 1.45
times in 2020. The 2018 Retained for Operating Reserves/AETC Lag figure of ($24.6 million) is comprised of the following: ($683,167) associated with an Adjustment to Cash Basis due to
Tolls by Mail revenues that are earned in 2018 but not collected until later fiscal years; $20.5 million in revenues retained from 2017; ($15 million) retained for Working Capital; and ($29.4
million) retained for 2019 Operating Reserves.

™ In 2022 through 2024 additional revenues are needed to meet the minimum coverage requirements for both the Senior Lien and combined Senior Bonds and Junior Indebtedness
Obligations. The Authority has a management commitment to a future minimum debt service coverage ratio of 1.55x for the Senior Lien, above the Board-adopted guideline of 1.50x. The
Authority has a management commitment to a minimum debt service coverage ratio for combined Senior Bonds and Junior Indebtedness Obligations of 1.35x, higher than the Junior
Indebtedness Resolution requirement of 1.2x coverage for the combined annual Senior Bond debt service and annual Junior Indebtedness Obligation debt service.

@ The General Reserve Fund figures from April 2016 through 2024 reflect Thruway revenues required to reimburse the State of New York for costs associated with the New York State
Police Troop T patrolling of the Thruway system.

&
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9.0 CONCLUSION

The Authority’s Board has the independent statutory authority to set toll rates and has the obligation to adjust rates (as set
forth in both the General Revenue Bond Resolution and the Junior Indebtedness Resolution) to the levels required to satisfy
covenants pledged to its debt holders. In our opinion, the Thruway Authority has the capacity to generate the required
additional revenues through periodic toll adjustments. If needed to fill noted revenue shortfalls, the periodic adjustments will
result in only small changes to traffic patterns. In addition, either through the proposed actions or through periodic toll
adjustments, we believe through the final maturity of the Series 2019B JIOs and the Series M Bonds that these will allow the
Authority to:

e Fund necessary operations, maintenance and capital expenses;
e Meet the covenants of the General Revenue Bond Resolution and the Junior Indebtedness Resolution;

e  Fully complete the New NY Bridge Project — the replacement of the Tappan Zee Bridge with The Governor Mario M.
Cuomo Bridge (all spans are open; remaining construction is on the shared use path and new maintenance and State
Police buildings, and demolition of the old bridge continues);

e Preserve good overall infrastructure conditions of the Thruway System and complete its current 5-Year Capital Program;
e  Comply with the Authority’s Fiscal Management Guidelines by maintaining targeted levels of debt service coverage; and

e  Fully implement Thruway System-wide AETC within the parameters described in the forecasting methodology for
conversion to AETC in this study.

We believe the Authority will continue to be able to provide good service to its customers and will continue to fulfill its critical
role in supporting the State’s economy through the forecast period.

54



10.0 LIMITS AND DISCLAIMERS

It is Stantec’s opinion that the traffic and toll revenue estimates provided herein represent reasonable and achievable levels of

traffic and toll revenues that can be expected to accrue at the Authority's toll facilities over the forecast period and that they

have been prepared in accordance with accepted industry-wide practice. However, as should be expected with any forecast,

and given the uncertainties within the current economic climate, it is important to note the following assumptions which, in our

opinion, are reasonable:

This limited synopsis presents the highlighted results of Stantec’s consideration of the information available as of the date
hereof and the application of our experience and professional judgment to that information. It is not a guarantee of any
future events or trends.

The traffic and toll revenue estimates will be subject to future economic and social conditions, demographic developments
and regional transportation construction activities that cannot be predicted with certainty.

The estimates contained in this document, while presented with numeric specificity, are based on a number of estimates
and assumptions which, though considered reasonable to us, are inherently subject to economic and competitive
uncertainties and contingencies, most of which are beyond the control of the Authority and cannot be predicted with
certainty. In many instances, a broad range of alternative assumptions could be considered reasonable with the
availability of alternative toll schedules, and any changes in the assumptions used could result in material differences in
estimated outcomes.

The standards of operation and maintenance on all of the Thruway System will be maintained as planned within the
business rules and practices.

The general configuration and location of the Thruway System and its interchanges will remain as discussed in the report.
Access to and from the Thruway System will remain as discussed in the report.

No other new competing highway projects are assumed to be constructed or significantly improved in the project corridor
during the project period, except those identified within the report.

Major highway improvements that are currently underway or fully funded will be completed as planned.
The Thruway System will be well maintained, efficiently operated, and effectively signed to encourage usage.

No reduced growth initiatives or related controls that would significantly inhibit normal development patterns will be
introduced during the forecast period.

There will be no future serious protracted recession during the forecast period.
There will be no protracted fuel shortage during the forecast period.

No local, regional, or national emergency will arise that will abnormally restrict the use of motor vehicles.

In Stantec’s opinion, the assumptions underlying the study provide a reasonable basis for the analysis. However, any financial

projection is subject to uncertainties. Inevitably, some assumptions used to develop the projections will not be realized, and

unanticipated events and circumstances may occur. There are likely to be differences between the projections and actual

results, and those differences may be material. Because of these uncertainties, Stantec makes no guaranty or warranty with

respect to the projections in this study.

O
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This document, and the opinions, analysis, evaluations, or recommendations contained herein are for the sole use and benefit
of the contracting parties. There are no intended third-party beneficiaries, and Stantec Consulting Services Inc. (and its
affiliates) shall have no liability whatsoever to any third parties for any defect, deficiency, error, omission in any statement
contained in or in any way related to this document or the services provided.

Neither this document nor any information contained therein or otherwise supplied by Stantec Consulting Services Inc. in
connection with the study and the services provided to our client shall be used in connection with any financing solicitation,
proxy, and proxy statement, proxy soliciting materials, prospectus, Securities Registration Statement or similar document
without the express written consent of Stantec Consulting Services Inc.

We would like to thank the Authority staff for their assistance in the preparation of this report.

Sincerely,

Richard J. Gobeille, P.E.
Senior Principal
Stantec Consulting, Inc.
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APPENDIX: HISTORICAL TRAFFIC AND REVENUE BY FACILITY
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Traffic and Revenue - Erie Section

Toll Traffic - Erie

Toll Revenue - Erie
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2012 8.1 8.4 0.7 0.7 21 0.1 20.1 2012 $12.5 $8.5 $0.2 $8.8 $22.0 $0.0 $51.9
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2014 7.7 8.9 0.7 0.6 22 0.1 20.3 2014 $12.1 $9.2 $0.2 $8.0 $24.1 $0.0 $53.5
2015 7.9 9.4 0.7 0.6 23 0.1 211 2015 $12.7 $9.8 $0.2 $7.5 $25.5 $0.0 $55.6
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Traffic and Revenue - Grand Island Bridges
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Traffic and Revenue - Governor Mario M. Cuomo Bridge

Toll Traffic - Gov. Mario M. Cuomo Bridge
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Traffic and Revenue - Yonkers Barrier
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Traffic and Revenue - New Rochelle Barrier

Toll Traffic - New Rochelle Toll Revenue - New Rochelle
5 e 5 = i o 5 e 5 = i o
& % 58 SE G ] S s ] [ 58 e G [ S ]
= §S 2y g E £S 28 o 2 > §8 28 g E S g & °
? @ @ 8 ] £ s @ 2 %8 ] £ s
© ) < S 5 S < ] < © S S ]
o S o 8 z o S o o =z
2009 6.8 10.8 0.2 0.4 1.8 0.0 20.0 2009 $11.9 $17.9 $0.2 $2.6 $9.5 $0.0 $42.0
2010 6.4 11.2 0.2 0.4 1.8 0.0 20.1 2010 $11.2 $18.6 $0.2 $2.5 $9.7 $0.0 $42.3
2011 58 11.6 0.2 0.4 1.9 0.0 20.0 2011 $10.2 $19.2 $0.3 $2.3 $10.4 $0.0 $42.3
2012 5.6 11.9 0.3 0.3 1.9 0.0 20.0 2012 $9.8 $19.7 $0.3 $1.7 $10.3 $0.0 $41.7
2013 5.1 122 0.3 0.3 1.9 0.0 19.8 2013 $9.0 $20.3 $0.3 $1.4 $10.1 $0.0 $41.1
2014 5.0 124 0.3 0.2 1.8 0.0 19.8 2014 $8.7 $20.6 $0.3 $1.2 $10.0 $0.0 $40.9
2015 4.9 12.9 0.3 0.2 1.9 0.1 204 2015 $8.5 $21.5 $0.4 $1.2 $10.5 $0.0 $42.1
2016 4.7 13.3 0.3 0.2 1.9 0.1 20.6 2016 $8.3 $22.2 $0.4 $1.1 $10.5 $0.0 $42.4
2017 4.0 14.0 0.3 0.2 2.0 0.0 20.5 2017 $7.0 $23.4 $0.4 $0.9 $10.9 $0.0 $42.6
2018 3.2 15.1 0.3 0.2 2.0 0.0 20.9 2018 $5.5 $25.4 $0.4 $0.8 $11.3 $0.0 $43.4
Toll Traffic - New Rochelle Toll Revenue - New Rochelle
16.0 $30.0
14.0 —
' - $250 —
12.0 + / /
10.0 - $20.0 o
% e
§ 80 28 sis0
42 ° o= .
EE 60 g E
c X £ $100
= 40
2.0 4 $5.0
0.0 $0.0 +—— y ; ; ; ; ; = = .
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
——Passenger Car Cash ——Passenger Car E-ZPass Passenger Car Commuter Passenger Car Cash —Passenger Car E-Zpass Passenger Car Commuter
==Commercial Cash ==Commercial E-Zpass ==Non Revenue = Commercial Cash ~——Commercial E-Zpass

Note: "Cash" also includes Tolls by Mail




Traffic and Revenue - Spring Valley Barrier
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Traffic and Revenue - Harriman Barrier
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2009 5.1 11.2 0.9 0.2 1.0 0.1 18.6 2009 $6.4 $13.3 $0.5 $0.7 $2.8 $0.0 $23.7
2010 49 11.2 1.1 0.2 1.1 0.1 18.6 2010 $6.2 $13.3 $0.6 $0.7 $3.1 $0.0 $23.8
2011 4.6 11.2 1.3 0.2 1.1 0.1 18.5 2011 $5.7 $13.4 $0.7 $0.6 $3.4 $0.0 $23.8
2012 43 11.2 1.3 0.2 1.2 0.1 18.2 2012 $5.3 $13.3 $0.7 $0.6 $3.5 $0.0 $23.5
2013 4.0 11.4 14 0.2 1.2 0.1 18.3 2013 $5.0 $13.6 $0.8 $0.6 $3.7 $0.0 $23.7
2014 3.9 11.5 14 0.2 1.3 0.1 18.4 2014 $4.9 $13.7 $0.8 $0.6 $3.9 $0.0 $23.9
2015 3.9 12.0 1.5 0.2 14 0.1 19.0 2015 $4.9 $14.3 $0.8 $0.5 $4.1 $0.0 $24.6
2016 3.6 12.3 1.6 0.2 14 0.1 19.2 2016 $4.6 $14.7 $0.9 $0.5 $4.3 $0.0 $24.9
2017 3.1 12.9 1.6 0.1 1.5 0.1 19.3 2017 $3.9 $15.5 $0.9 $0.4 $4.4 $0.0 $25.2
2018 2.7 12.7 1.6 0.1 1.4 0.1 18.5 2018 $2.8 $15.5 $0.9 $0.3 $4.3 $0.0 $23.9
Toll Traffic - Harriman Toll Revenue - Harriman
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- Passenger Car Cash

———Commercial Cash

- Passenger Car E-ZPass Passenger Car Commuter

== Commercial E-Zpass == Non Revenue

Passenger Car Cash

=== Commercial Cash

- Passenger Car E-Zpass

=== Commercial E-Zpass

Passenger Car Commuter

Note: "Cash" also includes Tolls by Mail




Traffic and Revenue - Total System

Toll Traffic - Total System

Toll Revenue - Total System
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2009 84.3 111.8 26.5 48 19.4 1.8 2485 2009 $160.1 $209.6 $31.1 $49.7 $182.3 $0.0 $632.8
2010 815 114.8 26.4 48 20.0 1.8 2494 2010 $159.3 $223.7 $30.1 $52.6 $198.3 $0.0 $664.0
2011 771 116.5 26,5 46 20.6 1.7 246.9 2011 $148.3 $226.0 $29.6 $50.8 $202.0 $0.0 $656.8
2012 75.1 119.5 26.7 4.3 21.0 15 2481 2012 $144.0 $232.3 $29.0 $48.6 $206.6 $0.0 $660.5
2013 724 123.4 26.8 4.0 21.7 14 249.8 2013 $140.0 $242.6 $29.4 $46.3 $214.5 $0.0 $672.8
2014 70.7 126.5 27.0 3.9 22.7 15 2523 2014 $136.0 $247.9 $29.3 $46.2 $229.3 $0.0 $688.7
2015 71.0 132.2 27.3 3.9 23.9 15 259.7 2015 $137.6 $260.3 $29.9 $46.2 $243.2 $0.0 $717.2
2016 704 137.5 278 37 248 15 265.7 2016 $125.5 $274.3 $32.9 $44.5 $257.8 $0.0 $734.9
2017 65.1 144.7 277 34 25.7 15 268.0 2017 $108.9 $300.4 $29.8 $39.2 $280.6 $0.0 $758.9
2018 58.0 151.3 27.5 3.0 26.6 1.5 267.9 2018 $91.7 $316.0 $28.0 $34.9 $293.9 $0.0 $764.5
Toll Traffic - Total System Toll Revenue - Total System
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Note: "Cash" also includes Tolls by Mail




Year

Vol. Discount

2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

$19.9
$21.1
$21.1
$21.7
$21.2
$22.8
$22.7
$22.8
$23.8
$24.6
$25.5
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