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Chapter 1

Introduction

This letter report includes ten-year forecasts through FY 2032 for the seven “Legacy” toll facilities

operated by MDTA, for the Intercounty Connector (ICC), and for the I-95 Express Toll Lanes

(ETLs). It summarizes the study analysis, including a presentation of historical traffic and
revenue trends, relevant socioeconomic conditions and forecasts, and the ten-year forecast
results.

1.1 System Description

The nine facilities operated by MDTA are listed below. Collectively, the first seven facilities in the

list below are referred to as the Legacy System.
®  Thomas ]J. Hatem Memorial Bridge (Hatem Bridge, TJH)

= John F. Kennedy Memorial Highway, excluding the I-95 Express Toll Lanes (Kennedy
Highway, JFK)

= Baltimore Harbor Tunnel (Harbor Tunnel, BHT)

=  Fort McHenry Tunnel (Fort McHenry Tunnel, FMT)

®  Francis Scott Key Bridge (Key Bridge, FSK)

®  William Preston Lane Jr. Memorial Bridge (Bay Bridge, WPL)

=  Governor Harry W. Nice Memorial /Senator Thomas “Mac” Middleton Bridge
(Nice/Middleton Bridge, HWN)

=  Intercounty Connector (ICC/MD 200)

= ]-95 Express Toll Lanes (I-95 ETLs)

Figure 1-1 shows the locations of the MDTA Legacy system, ICC, and 1-95 ETLs toll facilities and

toll gantries in a regional context. As can be implied by the geographic distribution of the
different facilities, the MDTA system serves a variety of travel purposes within the regional

transportation system and consequently has a diverse mix of traffic classes and payment types.

h
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Chapter 1 ¢ Introduction

In the north, the Hatem Bridge and the Kennedy Highway form two parallel crossings of the
Susquehanna River. The Hatem Bridge carries US 40 over the river and is the oldest of the
MDTA'’s facilities, having been open to traffic since August 1940. The existing structure replaced
an older bridge that first opened in 1910. The John F. Kennedy Memorial Highway is a 50-mile
segment of [-95 that was opened in November 1963. It currently has one mainline toll plaza
located just east of the Susquehanna River. The [-95 ETLs are a separate eight-mile toll facility on
the Kennedy Highway between [-895 and MD 43 in Northeast Baltimore. The facility, which
opened in December 2014, includes two express toll lanes in each direction in between the
general purpose lanes on this segment of [-95. A northern extension of only the northbound 1-95
ETL facility is planned to open in phases within the forecasting horizon of this report. The
assumed opening dates of this extension are included in the assumptions in Chapter 4. Figure 1-2
shows the assumed access and tolling points on the I-95 ETL extension.

There are three alternative MDTA toll routes that cross the Baltimore Harbor in the center of the
region: the Baltimore Harbor Tunnel (I-895), the Francis Scott Key Bridge (I-695), and the Fort
McHenry Tunnel (I-95), which are collectively referred to as the Baltimore Harbor crossings. The
oldest of the three Baltimore Harbor crossings is the Harbor Tunnel which opened in November
1957. The Key Bridge was built to alleviate congestion and delays at the Harbor Tunnel and was
opened in March 1977. The newest of these facilities, the Fort McHenry Tunnel, is an eight-lane
crossing that opened in November 1985.

The ICC facility is in the northern Washington D.C. metro region and connects I-370 in the
Gaithersburg area to [-95 and US 1 near Laurel. The ICC opened in phases. The initial segment
between [-370 and MD 97 opened to traffic in February 2011 and began collecting tolls in March
2011. The segment from MD 97 to [-95 opened to traffic in November 2011 and began collecting
tolls in December 2011, and the final segment between [-95 and US 1 opened and began collecting
tolls in November 2014.

The southern region contains two facilities which carry US 301 to diverse destinations. The
Governor Harry W. Nice Memorial/Senator Thomas “Mac” Middleton Bridge was opened in
December 1940, connecting Maryland with Virginia, thereby allowing travelers making regional
through-trips to bypass the Washington DC area. The William Preston Lane Jr. Memorial (Bay)
Bridge was first opened to traffic in July 1952 and crosses the Chesapeake Bay. Twenty-one years
later in June 1973, a parallel span carrying westbound traffic was opened, with the original span
carrying eastbound traffic. A Tier 1 National Environmental Policy Act (NEPA) Study, called the
Chesapeake Bay Crossing Study, was completed in the spring of this year. The study is
considering alternatives to address congestion on the Bay Bridge. A Record of Decision (ROD) on
the study and Final Environmental Impact Statement (Final EIS) were approved in April 2022
along with the Selected Corridor Alternative. Final project design and construction will follow
final agency decisions based on completion of Tier 2 NEPA Study documents. Currently, there is
no timetable for construction of a new crossing.

CDhM
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Chapter 1 ¢ Introduction

For context in this letter report, Figure 1-3 shows the share of MDTA toll revenue by facility and
total revenue by type for the most recent full fiscal year. As shown, nearly three quarters of toll
revenue is from the Kennedy Highway, Fort McHenry Tunnel, Harbor Tunnel, and Key Bridge,
which make up the [-95 corridor and parallel Interstate crossings near downtown Baltimore.
Total revenue includes about 35 percent commercial vehicle toll revenue, about 62 percent
passenger car toll revenue, and about 3 percent other revenue. Other revenue includes a
combination of revenue collected and revenue deductions from unused Commuter Plan and
Shoppers Plan trips, transponder fees and sales, the Hatem Bridge E-ZPass program, violation
recovery (civil penalties), and commercial vehicle fees and discounts (post-usage discount, high
frequency discount, and over-sized permit fees). The shares of revenue for FY 2022 were atypical
compared to previous years due to the temporary business rule changes and ongoing processing
of backlogged video invoices.

Figure 1-3
FY 2022 MDTA Share of Toll Revenue by Facility and Total Revenue by Type
TOLL REVENUE TOTAL REVENUE
Other
Icc I-95 ETL Nice Bay 3%
11% 2% 3% gy cv

35%

JFK
25%

FMT
29%

. Fort McHenry Tunnel William P. Lane, Jr. Memorial (Bay) Bridge . Passenger Car Toll Revenue
Baltimore Harbor Tunnel Francis Scott Key Bridge . Commercial Vehicle Toll Revenue
ThomasJ. Hatem Memorial Bridge . Intercounty Connector (MD 200) . OtherRevenue

.JohnF.I<enned\fl’\.ﬂemorialHighwa\ur . 1-95 Express Toll Lanes

. Gov. Harry W. Nice/ Sen. Thomas “Mac” Middleton
Memorial Bridge

1.2 Toll Rate and Civil Penalty Structure
1.2.1 Standard Toll Rates

Table 1-1 provides the standard Legacy system toll rates and toll collection direction. Toll rates
vary by facility, method of payment, and vehicle class. The toll rates are grouped into three
categories: Maryland E-ZPass, base toll rates which includes out-of-state E-ZPass and the pay-by-
plate payment method, and video payment. Pay-by-Plate was introduced as another payment
option for customers on April 29, 2021, which allows customers to pre-register their vehicle’s
license plate for video payment and receive the prior cash toll rate. A discount for early payment

cbm
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Chapter 1 ¢ Introduction

of video tolls was also introduced on April 29, 2021. This allows customers to receive a 15
percent discount (up to $5.00) when they pay their video tolls before an invoice is mailed.
Maryland E-ZPass toll rates apply to drivers who register for an E-ZPass account and receive a
transponder from MDTA. These customers receive a discount compared to the base toll rate
customers and can also enroll in discounts like the shopper and commuter rates and programs
further described in Table 1-2. The base toll rate applies to out-of-state registered E-ZPass and
pay-by-plate customers. Video customers pay a 50 percent surcharge over the base toll rate. Cash
was a payment option at five of the seven Legacy facilities up until March 17, 2020 when cashless
collection was initiated as a safety precaution related to the COVID-19 pandemic. The Hatem
Bridge and Key Bridge facilities had already been converted to all-electronic tolling in October
2019. Permanent cashless tolling on these facilities that offered a cash payment option before the
pandemic was announced on August 6, 2020.

Table 1-1
Standard MDTA Legacy System Toll Rates and Toll Collection Direction

Harbor Nice/
Kennedy Facilities: FMT, Middleton
Hatem Bridge Highway BHT, FSK Bay Bridge Bridge
(Eastbound) (Eastbound) (Both) (Eastbound) (Westbound)
Maryland E-ZPass Payment Type

Commute r1 $2.80 $2.80 $1.40 $1.40 $2.10
Sh(‘)pper1 NA NA NA $2.00 NA
2-axle $6.00 $6.00 $3.00 $2.50 $5.40
3-axle $11.20 $16.00 $8.00 $8.00 $12.00
4-axle $16.80 $24.00 $12.00 $12.00 $18.00
5-axle $48.00 $48.00 $24.00 $24.00 $36.00
6-axle+ $60.00 $60.00 $30.00 $30.00 $45.00

Base Toll Rates: Other E-ZPass Payment Type and Pay-By-Plate Payment Type?
2-axle $8.00 $8.00 $4.00 $4.00 $6.00
3-axle $16.00 $16.00 $8.00 $8.00 $12.00
4-axle $24.00 $24.00 $12.00 $12.00 $18.00
5-axle $48.00 $48.00 $24.00 $24.00 $36.00
6-axle+ $60.00 $60.00 $30.00 $30.00 $45.00

Video Payment Type3

2-axle $12.00 $12.00 $6.00 $6.00 $9.00
3-axle $24.00 $24.00 $12.00 $12.00 $18.00
4-axle $36.00 $36.00 $18.00 $18.00 $27.00
5-axle $63.00 $63.00 $36.00 $36.00 $51.00
6-axle+ $75.00 $75.00 $45.00 $45.00 $60.00

'Commuter and shopper programs for 2-axle vehicles only. Rates shown are if all trips are used
I TOLs (video images matched to existing E-ZPass accounts) are charged the base toll rate.

3customers that paytheirvideo toll before an invoice is mailed are eligible fora 15% discount
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Table 1-2 provides a description of the other MDTA Legacy system discount toll rate programs
available to Maryland E-ZPass customers. The programs available for two-axle vehicles aim to
provide discounts for drivers who use the MDTA facilities frequently. Commuter plans are
available for the Baltimore Harbor crossings, the Nice/Middleton Bridge, and the Bay Bridge.
These plans allow customers to complete a set number of trips within a 45-day period at a fixed
price on specific facilities. Specific details of the commuter programs are shown in Table 1-2. In
addition to the commuter plan at the Bay Bridge, there is a shopper plan that allows drivers to
take ten trips Sunday through Thursday for $20 over a 90-day period on the Bay Bridge. The
Hatem Bridge has two plans offered: Hatem Plan A and Hatem Plan B. Both plans provide
unlimited trips for a flat annual fee of $20 and vary slightly in account setup and associated fees.

Two discount plans are offered for commercial vehicles with five-or-more axles: the post usage
discount and supplemental rebate plan. The post usage discount reimburses business accounts a
percentage of monthly tolls in the range of 10 to 20 percent based on the toll amount accrued in a
30-day period. The supplemental rebate program provides a similar structure for individual
accounts by providing a discount in the range of 10 to 20 percent for accounts that make more
than 60 trips per month. Also listed in Table 1-2 are the Baltimore Harbor Tunnel Childs Street
ramp and Key Bridge Broening Highway Turnaround tolls which are a lower toll rate for three-or-
more axle vehicles using specific ramps near the Harbor Tunnel and Key Bridge

Tolls on the ICC differ from the Legacy system in that they’re assessed on particular interchange-
to-interchange movements, as shown in Table 1-3. The ICC is a cashless facility with E-ZPass,
Pay-by-Plate or video payment options. This table provides the two-axle E-ZPass toll rates, which
vary from $0.40 to $3.86 depending on the length of the trip and time of day. Higher toll rates are
assessed on weekdays during the Peak Periods, which are 6:00 to 9:00 AM and 3:00 to 7:00 PM,
compared to the Overnight (11:00 PM to 5:00 AM) and Off-Peak (all other hours) time periods.
Tolls differ on the weekends for the Overnight and Off-Peak periods. E-ZPass toll rates are higher
for commercial and recreational (boat and camper) vehicles based on the number of axles. Unlike
toll rates on the Legacy system, E-ZPass rates are the same on the ICC for customers holding their
accounts through MDTA and through other agencies. All video toll customers pay a 50 percent
surcharge over the E-ZPass rate with a minimum of $1 and maximum of $15 above the E-ZPass
rates. Pay-by-Plate customers pay a rate in between the video toll and E-ZPass customers.
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Table 1-2

Other MDTA Legacy System Discount Toll Rate Programs and Rates

Program Details

Baltimore Region
Commuter Discount Plan

For E-ZPass Maryland accounts holders driving two-axle vehicles. The Baltimore Regional Plan is
$70for 50 trips on the Fort McHenry Tunnel, Harbor Tunnel, Key Bridge, Kennedy Highway, or
Hatem Bridge. Two "trips" are deducted for each crossing of the Kennedy Highway and Hatem
Bridge . Plans end after 45 days or when all of the trips are used, whichever comes first.

Nice Bridge Commuter
Discount Plan

For E-ZPass Maryland accounts holders driving two-axle vehicles. The Nice bridge plan is $52.50
and offers 25 trips. The plans ends after 45 days or when all of the trips are used, whichever
comes first.

Bay Bridge Commuter
Discount Plan

For E-ZPass Maryland accounts holders driving two-axle vehicles. The Bay Bridge Plan is $35.00
and offers 25 trips. The plan ends after 45 days or when all of the trips are used, whichever
comes first.

Bay Bridge Shopper
Discount Plan

For E-ZPass Maryland accounts holders driving two-axle vehicles. The Bay Bridge Shopper plan is
$20.00 for ten two-axle trips that can be used Sunday through Thursday. The plan ends after 90
days or when all of the trips are used, whichever comes first.

Hatem Bridge Discount
Plan A

An E-ZPass account with transponders valid only at the Hatem Bridge. This plan applies only to
two-axle vehicles, and includes unlimited trips. This plan is subject to a flat annual fee of $20.00.
There are NO account fees, prepaid toll deposits or account statements.

Hatem Bridge Discount
Plan B

This discount plan is attached to a normal Maryland E-ZPass account. This plan applies only to
two-axle vehicles, and includes unlimited trips. This plan is subject to a flat annual fee of $20.00.
Account fees apply as with the normal Maryland E-ZPass account.

Post Usage Discount Plan

Business accounts operating five-or-more-axle vehicles qualify for an E-ZPass post-usage
discount based on the tolls paid in every 30-day period, with a 10 percent discount offered for
total monthly tolls of $150.00 to $1,999.99, 15 percent for total monthly tolls of $2,000.00 to
$7,500.00 and 20 percent for total monthly tolls of over $7,500.00.

Supplemental Rebate
Plan

A supplemental rebate program is offered to five-or-more-axle vehicles with individual
transponders making 60 or more trips per month. As of July 1, 2015, a 10 percent discount is
offered for five- or more-axle vehicle transponders making 60-79 trips per month, 15 percent for
80-99 trips per month, and 20 percent for 100 or more per month.

Baltimore Harbor Childs
Street Ramps and Key
Bridge Broening Highway
Turnaround Toll

Vehicles with a valid E-ZPass Maryland account and transponder will pay $2 per axle for 3,4, 5
and 6+ axle vehicles to use the 1-895/Childs Street ramps at the Baltimore Harbor Tunnel and
when making the Broening Highway Turnaround on the Key Bridge.

h
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Table 1-3
Intercounty Connector Two-Axle E-ZPass Toll Rates by Movement and Time Period

Exit
SR 650
1-370/ SR97/ / us29/
. ol . SR182/ New . Konterra Dr.
Entrance Time Period Shady Georgia Lavhill Rd. Hampshire Briggs 1-95 Jus1
Grove Rd. Ave. B : . Cheney Rd.
Ave.
Peak $1.24 $1.74 $2.37 $2.92 $3.52 $3.86
1-370; Shady Off-Peak $0.96 $1.35 $1.83 $2.26 $2.72 $2.98
Grove Rd. “rea ) ) : : : :
Overnight $0.40 $0.56 $0.75 $0.93 $1.12 $1.23
Peak $1.24 $0.50 $1.13 $1.68 $2.28 $2.61
SR 97/ Georgia
Ave Off-Peak $0.96 $0.40 $0.87 $1.30 $1.76 $2.02
Overnight $0.40 $0.40 $0.40 $0.53 $0.72 $0.83
Peak $1.74 $0.50 $0.62 $1.18 $1.78 $2.11
SR 182 / Layhill
Rd Off-Peak $1.35 $0.40 $0.48 $0.91 $1.37 $1.63
Overnight S0.56 $0.40 $0.40 $0.40 $0.56 $0.67
Peak $2.37 $1.13 $0.62 $0.55 $1.15 $1.49
SR 650/ New Off-Peak $1.83 $0.87 $0.48 $0.43 $0.89 $1.15
Hampshire Ave. “rea ’ : : . : :
Overnight $0.75 $0.40 $0.40 $0.40 $0.40 $0.47
529/ Peak $2.92 $1.68 $1.18 $0.55 $0.60 $0.94
U Briggs
Cheney Rd. Off-Peak $2.26 $1.30 $0.91 $0.43 $0.46 $0.72
Overnight $0.93 $0.53 $0.40 $0.40 $0.40 $0.40
Peak $3.52 $2.28 $1.78 $1.15 $0.60 $0.44
1-95 Off-Peak $2.72 $1.76 $1.37 $0.89 $0.46 $0.40
Overnight $1.12 $0.72 $0.56 $0.40 $0.40 $0.40
Peak $3.86 $2.61 S2.11 $1.49 $0.94 $0.44
Konterra Dr. /
Us 1 Off-Peak $2.98 $2.02 $1.63 $1.15 $0.72 $0.40
Overnight $1.23 $0.83 $0.67 $0.47 $0.40 $0.40

Time periods are:

Peak Period is defined as 6:00 to 9:00 AM and 4:00 to 7:00 PM on Weekdays (excluding federal holidays).

Off-Peak Period is defined as 5:00 to 6:00 AM, 9:00 AM to 4:00 PM, and 7:00 to 11:00 PM on Weekdays and 5:00 AM to 11:00 PM
on Weekends and federal holidays.

Overnight is defined as 11:00 PM to 5:00 AM every day.
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The 1-95 ETLs are an express lane facility with a single tolling point in each direction. Similar to
the ICC, toll rates vary by vehicle type and time period. It is a cashless facility with payment
method options of E-ZPass, Pay-by-Plate, or video tolling. As shown previously in Figure 1-2, a
northbound extension of the I-95 ETLs is also planned to open within the forecasting period.
Table 1-4 provides the toll rates by axle and payment type for the existing section from [-895 to
MD 43, as well as the assumed toll rates for the two northbound extension tolling points, which
extend through MD 24. Unlike toll rates on the Legacy system, E-ZPass rates are the same on the
[-95 ETLs for customers holding their accounts through MDTA and through other agencies. Video
toll customers pay a 50 percent surcharge over the E-ZPass rate with a minimum of $1 and
maximum of $15 above the E-ZPass rates. Pay-by-plate customers pay a rate that is in between
video toll and E-ZPass customers.

Table 1-4
1-95 Express Toll Lane Toll Rates
Existing Section Northbound Extension Phase 1 Northbound Extension Phase 2
(1-895 to MD 43) (MD 43 to MD 152) (MD 152 to MD 24)
Class Peak Off-Peak Overnight Peak Off-Peak Overnight Peak Off-Peak Overnight
E-ZPass Payment Type
2-axle $1.54 $1.19 $0.49 $1.54 $1.19 $0.49 $0.66 $0.51 $0.21
3-axle $3.08 $2.38 $0.98 $3.08 $2.38 $0.98 $1.32 $1.02 $0.42
4-axle $4.65 $3.57 $1.47 $4.65 $3.57 $1.47 $1.99 $1.53 $0.63
5-axle $9.24 $7.14 $2.94 $9.24 $7.14 $2.94 $3.96 $3.06 $1.26
6-axle+ $11.55 $8.93 $3.68 $11.55 $8.93 $3.68 $4.95 $3.83 $1.58
Video Payment Type
2-axle $2.54 $2.19 $1.49 $2.54 $2.19 $1.49 $1.09 $0.94 S0.64
3-axle $4.62 $3.57 $1.98 $4.62 $3.57 $1.98 $1.98 $1.53 $0.85
4-axle $6.93 $5.36 $2.47 $6.93 $5.36 $2.47 $2.97 $2.30 $1.06
5-axle $13.86 $10.71 $4.41 $13.86 $10.71 $4.41 $5.94 $4.59 $1.89
6-axle+ $17.33 $13.39 $5.51 $17.33 $13.39 $5.51 $7.43 $5.74 $2.36

Time Periods:

Peak Period is defined as southbound from 6:00 to 9:00 AM Mon to Fri, northbound from 3:00 to 7:00 PM Mon to Fri,
and both directions from 12:00 to 2:00 PM Sat and 2:00 to 5:00 PM Sun.

Off-Peak Period is defined as southbound from 5:00 to 6:00 AM/9:00 AM to 9:00 PM Mon to Fri, northbound from
5:00 AM to 3:00 PM/7:00 to 9:00 PM Mon to Fri, and both directions from 5:00 AM to 12:00 PM/2:00 to 9:00 PM Sat
and 5:00 AM to 2:00 PM/5:00 to 9:00 PM Sunday.

Overnight is defined as 9:00 PM to 5:00 AM every day.

1.2.2 Temporary Business Rule Changes

On March 17, 2020 MDTA implemented systemwide cashless tolling until further notice. Most
other larger toll agencies in the United States that had the capability to do so also converted to
cashless (also called all-electronic) tolling around this time to prevent the potential spread of
COVID-19 during exchanges of cash at toll booths. The MDTA cashless program was implemented
by applying video tolling at cash toll rates at facilities where cash was normally accepted. The
MDTA cashless tolling was applied to five facilities, the Kennedy Highway, Harbor Tunnel, Fort
McHenry Tunnel, Bay Bridge, and Nice/Middleton Bridge. The other four MDTA facilities, the
Hatem Bridge, Key Bridge, ICC, and I-95 ETLs, already operated with cashless tolling before the

CDM
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pandemic. The Bay Bridge was already being planned to convert to cashless tolling before the
pandemic. This facility officially converted to permanent cashless tolling on May 12, 2020.

Permanent cashless tolling on all facilities was announced on August 6, 2020 to provide
convenience for motorists, less engine idling for better fuel efficiency and reduced emissions,
decreased congestion, and increased safety. However, cash toll rates for video customers were
still charged on the Kennedy Highway, Harbor Tunnel, Fort McHenry Tunnel, Bay Bridge, and
Nice/Middleton Bridge until January 1, 2021 when video toll rates were reinstated. Additionally,
mailing of Notice of Toll Due (NOTD) video invoices was paused in March 2020 but was resumed
in the fall of 2020. While most of these video invoices have since been mailed, not all invoices
have been paid and collection on these transactions will continue through FY 2023. To assist
customers having to pay these backlogged transactions, the MDTA board approved a customer
assistance plan on February 24t, 2022 which was effective immediately and will terminate on
November 30t, 2022. This plan included a civil penalty waiver grace period and ceased referring
toll bills to the Central Collection Unit (CCU) and MDOT Motor Vehicle Administration (MDOT
MVA) temporarily.

1.2.3 Upcoming Toll Rate Changes

New vehicle class toll rate categories are planned that include lower toll rates. These new classes
are motorcycles and certain three and four-axle vehicles, specifically “light” vehicles towing one
and two-axle trailers such as those towing watercraft or landscaping equipment. Motorcycles will
pay a 50 percent lower toll than current two-axle rates. Three and four-axle light vehicles will pay
25 and 17 percent, respectively, lower toll than current three and four-axle rates. The assumed
implementation schedule for the new toll rates is provided in the assumptions in Chapter 4.

Except for the changes listed in the previous paragraph, no other future toll rate changes were
assumed in this MDTA system forecast for the forecasting period through FY 2032.

1.2.4 Civil Penalties

Due to the customer assistance plan discussed in 1.2.2, it is assumed in the forecast that civil
penalties will not be assessed on unpaid video invoices until after the termination of the plan.
Assessment of the $25 civil penalty will resume beginning December 1st, 2022 for all unpaid video
transactions, including those from video invoices issued prior to the expiration of the customer
assistance plan.

1.3 Report Structure

Chapter 2, Historical Traffic and Revenue Trends, provides a summary of historical trends and
variations of traffic and revenue on the Legacy bridges, tunnels, and highways operated by the
MDTA4, including recent trends due to the COVID-19 pandemic. Trends in different payment
shares are also provided.

Chapter 3, Socioeconomic Review, provides a summary of the econometric modeling analysis that
was performed as an input into this annual forecast update. This chapter documents how the
modeling was performed and the output from the process.

CDM
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Chapter 4, Forecasts by Facility, provides a summary of the underlying assumptions and
methodology used in the traffic and revenue forecasting process. Also presented in this Chapter
are the 10-year traffic and revenue forecasts by facility and vehicle class for each of the MDTA
facilities, including forecasted other revenue.

Chapter 5, Total Forecast Results, summarizes the forecasts for the MDTA system.

Chapter 6, Forecast Comparisons, provides a comparison of the updated forecasts to previous
forecasts for the MDTA facilities.
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Chapter 2

Historical Trends

This chapter includes analysis of historical traffic, revenue, and payment type trends on the
MDTA facilities. Analysis of traffic trends on other routes in Maryland is also provided for context.
Recent historical data is especially important as an input to developing the updated forecast
documented in this report.

2.1 Maryland Vehicle Miles Traveled

Vehicle miles traveled (VMT) trends were reviewed to better understand the general trends in
traffic growth nationally and within Maryland. The Federal Highway Administration develops
annual estimates of national and state-wide VMT by roadway type, which have been summarized
in Table 2-1 for years 2007 through 2021 for the United States (U.S.) and Maryland.

Total VMT growth trends for both Maryland and the U.S. have been generally similar during the
Great Recession impacted years (2007 to 2009) and years following (2009 to 2019). In general,
the trends indicate that total national and statewide Maryland VMT growth is similar. However,
growth on Maryland'’s Interstate highways at 0.6 percent per annum has been much lower than
the U.S. average of 1.5 percent per annum for the period between 2009 and 2019. Growth in the
last decade on the Maryland interstate system is still occurring, albeit at a lower rate than the
nation. The percent of total VMT occurring on Interstate routes has remained relatively constant
throughout the past 13 years. Approximately 25 percent of national VMT and 30 percent of
Maryland VMT are made on interstate routes, which account for 2.5 percent and 3.9 percent of all
roads in the nation and Maryland, respectively. In 2020, due to travel restrictions and stay-at-
home mandates from the COVID-19 pandemic, interstate VMT in the United States and Maryland
declined by 13.1 and 19.1 percent, respectively. In 2021 interstate VMT increased by
approximately 13 percent over 2020 levels in both the U.S. and Maryland. The U.S. interstate and
total VMT in 2021 were still approximately one percent below pre-pandemic levels of 2019.
Maryland interstate and total VMT recovered to 4.3 and 3.0 percent below 2019 levels.

These trends in VMT since 2007 are different from pre-2007 long-term historical trends (not
shown on this table). Before the mid-2000s, VMT had been growing regionally and nationally by
about 2 percent per year. In the years following the Great Recession VMT growth was about half
of this, at 0.9 percent nationally and 0.8 percent in Maryland. These changes are indicative of
changes in travel driven by underlying socioeconomic factors in Maryland and the U.S. Similar to
the changes observed after the Great Recession, the potential for long-term changes in travel due
to the ongoing COVID-19 pandemic will continue to be closely monitored.
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Table 2-1

National and Statewide Trends in Vehicle Miles Traveled

United States Maryland
Interstate Total Interstate Total
Calendar VMT Percent Percent VMT Percent VMT Percent Percent VMT Percent

Year (Millions) Change of Total (Millions) Change (Millions) Change of Total (Millions) Change
2007 745,457 - 244 3,049,027 - 17,015 - 30.1 56,503 -
2008 725,078 (2.7) 24.2 2,992,705 (1.8) 16,710 (1.8) 30.4 55,023 (2.6)
2009 722,655 (0.3) 24.3 2,975,804 (0.6) 16,965 1.5 30.7 55,293 0.5
2010 729,015 0.9 24.4 2,985,854 0.3 17,040 0.4 30.4 56,126 1.5
2011 725,787 (0.4) 244 2,968,990 (0.6) 16,964 (0.4) 30.2 56,221 0.2
2012 735,915 1.4 24.6 2,988,021 0.6 17,054 0.5 30.2 56,475 0.5
2013 745,106 1.2 24.8 3,006,911 0.6 17,064 0.1 30.1 56,688 0.4
2014 756,374 1.5 24.9 3,040,220 1.1 17,057 (0.0) 30.2 56,432 (0.5)
2015 782,111 34 25.1 3,109,937 2.3 17,102 0.3 29.7 57,516 1.9
2016 810,264 3.6 254 3,188,972 2.5 17,584 2.8 29.7 59,137 2.8
2017 824,910 1.8 25.6 3,227,358 1.2 17,937 2.0 29.9 59,892 1.3
2018 833,803 11 25.6 3,255,347 0.9 17,932 (0.0) 30.1 59,629 (0.4)
2019 842,604 1.1 25.7 3,276,482 0.6 18,059 0.7 30.0 60,136 0.9
2020 732,078 (13.1) 25.1 2,917,383 (11.0) 14,604 (19.1) 28.9 50,592 (15.9)
2021 826,200 12.9 25.6 3,227,696 10.6 16,545 13.3 29.2 56,616 11.9

Average Annual Percent Change

2007 to 2009 (1.5) (1.2) (0.1) (1.1)

2009 to 2019 1.5 1.0 0.6 0.8

2019 to 2021 (1.0) (0.7) (4.3) (3.0)

2007-2020 VMT Data source: Table VM-2, Highway Statistics 1994-2020, USDOT FHWA Office of Policy Information.

2021 VMT Data source: Monthly Travel Volume Trends Reports, USDOT FHWA Office of Policy Information.

@ Includes Puerto Rico.

2.2 MDTA Traffic and Revenue Trends

2.2.1 Collected Transactions and Revenue

This section provides a review of the historical collected toll transaction/trip trends and toll
revenue trends for each of the seven MDTA Legacy facilities, I-95 Express Toll Lanes (ETLs), and
the Intercounty Connector (ICC). Toll revenue is the revenue that is collected by transponder or
by various forms of video payment (and formerly by in-lane cash payment) for payment of
published toll rates. Other revenue includes a combination of revenue collected and revenue
deductions from unused Commuter Plan and Shoppers Plan trips, transponder fees and sales, the
Hatem Bridge E-ZPass® program, violation recovery (civil penalties), and commercial vehicle fees
and discounts (post-usage discount, high frequency discount, and over-sized permit fees). The
historical transaction/trip and revenue trends by facility for passenger cars, commercial vehicles
and total traffic are presented by fiscal year in Table 2-2, Table 2-3, and Table 2-4, respectively.
The historical transaction/trip and revenue trends for total vehicles by facility are graphically
presented in Figure 2-1.
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Systemwide Forecast Update
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Table 2-5 summarizes the average annual percent change in passenger car and commercial
vehicle transactions and revenue trends by facility during the Great Recession years (FY 2007 to
2009) and post-recession years (FY 2009 to 2019) for the Legacy facilities based on the data
provided in Table 2-2 and Table 2-3. For all facilities, including the ICC and I-95 ETL, average
annual percent change in passenger car and commercial vehicles transactions/trips and revenue
are shown for the period from 2017 to 2019 due to data by vehicle class availability for the ICC
and [-95 ETLs. FY 2019 to 2022 is shown for all facilities to show the period impacted by the
COVID-19 pandemic, cashless conversion, and back-office transition.

Table 2-5
Average Annual Percent Change in Collected Transactions and Revenue by Facility

Fort Nice/
Hatem Kennedy Harbor McHenry Key Bay Middleton

Fiscal Year Bridge Highway Tunnel Tunnel Bridge Bridge Bridge icc®  -o5ETL®
Passenger Car Transactions
2007 to 2009 (3.3) (0.3) (0.2) (1.3) (1.7) (2.2) (0.2) - -
2009 to 2019 (0.1) 0.4 (2.0) 1.0 1.0 0.7 0.0 - -
2017 to 2019 (0.2) (1.6)] (13.3) 3.1 6.7 0.1 (1.6) 5.3 4.1
2019 to 2022 (4.8) 0.3 7.4 (4.6) (3.1) 2.2 (0.6) 43 (3.7)
Passenger Car Revenue
2007 to 2009 14.8 (1.0) 3.8 (3.8) (3.4) (4.7) (2.4) - -
2009 to 2019 38.7 13.2 17.9 22.8 27.0 11.1 19.5 - -
2017 to 2019 (2.9) (L7)|  (12.4) 3.2 7.3 0.2 (1.7) 3.3 3.5
2019 to 2022 20.5 2.0 10.7 (1.8) 1.6 5.8 3.6 5.9 (2.7)
Commercial Vehicle Transactions
2007 to 2009 (40.2) (3.0) (6.7) (4.1) (6.1) (11.5) (9.7) - -
2009 to 2019 8.4 0.2 (2.3) 1.8 0.6 0.4 (1.7) - -
2017 to 2019 2.4 2.3 (4.3) 3.6 4.6 (0.4) 0.1 9.8 16.0
2019 to 2022 6.9 5.7 10.7 4.4 5.5 1.5 6.1 10.7 8.1
Commercial Vehicle Revenue
2007 to 2009 | (112.9) 34 (10.2) (0.2) (5.8) (12.8) (21.0) - -
2009 to 2019 59.6 19.6 15.5 29.6 25.4 17.2 20.6 - -
2017 to 2019 3.1 2.4 (3.1) 3.2 4.4 (1.1) 0.2 9.6 18.2
2019 to 2022 9.3 6.0 12.1 5.6 5.8 2.1 7.4 16.7 13.1

M AAPC for ICCand 1-95 ETL tra nsactions/trips and revenue presented beginning FY 2017 due to

vehicle class data availability.

As shown in Table 2-5, between FY 2007 and FY 2009, the passenger car transactions decreased
on all seven legacy facilities, with the largest decrease of 3.3 percent per annum on the Hatem
bridge. The smallest decrease in passenger car transactions during this period was 0.2 percent
per annum on the Harbor Tunnel and Nice/Middleton Bridge. The commercial vehicle
transactions decreased significantly between FY 2007 and FY 2009 on all the legacy facilities,
with the largest decrease of 40.2 percent per annum on the Hatem Bridge. Following these
decreases associated with the Great Recession, continued economic uncertainty and several toll
increases resulted in the total Legacy system transactions decreasing by 3.4 percent from 116.5
million in FY 2009 to 112.5 million in FY 2014. Due to the toll increases, the Legacy system
revenue grew from about 277 million in FY 2009 to 595 million in FY 2015. Total transactions
increased by 2.8 percent in FY 2015 reaching FY 115.7 million, mostly due to the high growth on




Chapter 2 ¢ Historical Trends

Hatem Bridge and Baltimore Harbor Tunnel, where transactions increased by 6.0 percent and 8.9
percent respectively, compared to FY 2014. Similarly, the Legacy system transactions grew by 2.9
percent in FY 2016 and 2.5 percent in FY 2017 compared to previous years. The revenue
decreased in FY 2016 by 2.2 percent due to the toll decrease implemented on July 1, 2015. The
traffic increases between FY 2015 and FY 2017 on the system were the result of strong economic
performance and the FY 2016 toll decrease. This upward trend came to an end in FY 2018, when
the system transactions decreased by 0.3 percent. In FY 2019, the transactions decreased further
by 2.0 percent, driven especially by the 25.6 drop in transactions on the Baltimore Harbor Tunnel
due to construction. Revenue followed a similar trend decreasing by 2.1 percent and 0.7 percent
in FY 2018 and FY 2019 respectively. Overall, between FY 2009 and FY 2019, the total legacy
system transactions increased by 0.2 percent per annum and revenue increased by 7.8 per
annum. Beginning in March 2020, the COVID-19 pandemic caused significant reductions in traffic
on the MDTA system. This has caused the FY 2020 Legacy system transaction to decrease by 16.4
percent and revenue to decrease by 13.8 percent compared to FY 2019. In FY 2021, ongoing
pandemic impacts, back office transition collection issues, and the conversion to cashless tolling
have caused a further 28.3 percent decline in transactions over FY 2020. In FY 2022, transactions
and revenue increased by 66.3 and 75.0 percent, respectively, over the prior year. This is due to
ongoing COVID-19 recovery as well as collections on transactions from previous years due to the
business rule changes.

For the Intercounty Connector, tolling began on the second segment of the ICC from MD-

97 /Georgia Avenue to 1-95 in FY 2012, making FY 2013 the first full fiscal year of [-370 to I-95
operations on the ICC. Trips then increased by 19.1 percent in FY 2014. This was due primarily to
facility “ramp-up,” when motorists adjust their travel patterns over time as they become aware of
a new facility and the benefits that it offers over their current route of travel. This ramp-up
period continued into FY 2015, with a 17.8 percent growth in trips and a 16.6 percent growth in
toll revenue. FY 2015 growth also included the opening of the final segment of the ICC in
November 2014; a 1.53-mile extension on the eastern end between 1-95 and US 1. Trips in FY
2016 grew at a faster rate than FY 2015, which can be attributed in part to the toll reduction
implemented on July 1, 2015. Toll revenue for FY 2016 was 5.9 percent higher than FY 2015,
which reflects continued robust growth in trips offset in part by the negative revenue impact of
the lower tolls. Trips growth for FY 2017 was strong at 8.9 percent. FY 2018 and FY 2019 had
trips growth at 5.4 and 5.5 percent, respectively. This strong growth is likely due to increasing
regional population and employment as well as the ICC serving as a congestion relief route as an
uncongested facility in a region where congestion is growing. As was seen with the Legacy
facilities, due to the COVID-19 pandemic, there was a 9.2 decrease in trips and 16.1 percent
decrease in revenue in FY 2020 compared to FY 2019. FY 2021 transactions and revenue were
65.6 and 63.3 percent lower than FY 2020, respectively, due to ongoing pandemic impacts, back
office transition collection issues, and the conversion to cashless tolling. In FY 2022 transactions
and revenue nearly tripled over FY 2021 due to processing of transactions from the previous
fiscal years as well as some recovery from COVID-19 traffic impacts.

The I-95 ETLs opened in FY 2015, and FY 2016 was the first full fiscal year of operations. In FY
2017, transactions and revenue on the ETLs increased by 12.0 percent and 9.6 percent,
respectively, compared to FY 2016. This was due primarily to facility ramp-up, the phenomenon
that occurs with the opening of a new facility as explained above. This growth continued in FY
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2018 and FY 2019, when transactions increased by 4.2 percent and 5.1 percent, respectively, over
their previous years. Revenue grew at slightly higher levels than transactions with a 5.4 percent
growth in FY 2018 and 5.9 percent growth in FY 2019. Due to COVID-19 pandemic, FY 2020
transactions and revenue decreased significantly by 21.1 percent and 22.8 percent, respectively,
compared to FY 2019. Ongoing pandemic impacts, back-office transition collection issues, and the
conversion to cashless tolling, caused FY 2021 transactions to be 33.2 percent lower than FY
2020 and revenue to be 27.9 percent lower. In FY 2022, transactions and revenue were 73 and
81.7 percent higher than FY 2021, respectively.

2.2.2 In-Lane Traffic

This section provides a brief review of the historical raw in-lane traffic trends for each of the
seven MDTA Legacy facilities, [-95 ETLs, and the ICC. Data shown is for traffic at the toll gantry
locations. Data for the ICC, which has several toll gantries, is shown as the total in-lane traffic at
all toll gantries. This data allows analysis of traffic trends without the impacts of recent collection
related challenges. Table 2-6 summarizes this data annually for FY 2019 through FY 2022 for
passenger cars and commercial vehicles.

Considering FY 2020 had just three and a half months of COVID-19 impacted travel, FY 2021
made a strong recovery over FY 2020 particularly on the Kennedy Highway and the Bay Bridge
for passenger cars. Due to the completion of construction on the Harbor Tunnel, passenger car
traffic has increased significantly over FY 2020 and has pulled some traffic back that had diverted
to the Fort McHenry and Francis Scott Key Bridge. Commercial vehicle traffic has made a strong
recovery and experienced significant growth over FY 2020 for all Legacy facilities. In FY 2022, all
facilities had positive growth over FY 2021 with the Kennedy Highway, Bay Bridge, and Nice
Bridge maintaining higher growth than the other facilities.

The ICC and I-95 ETLs have not recovered at the same pace as the Legacy facilities due to their
larger commuting share of traffic and the congestion relief nature of these two facilities. This
sector of traffic has dropped significantly as remote working increased during the pandemic and
will likely continue to recover at a slower pace as a portion of employees gradually return to
work. Due to this, the ICC declined by 13.8 percent year-over-year in both FY 2020 and FY 2021
for passenger cars. The [-95 ETLs fared worse in FY 2021 and declined by almost 21 percent,
compared to a decline of 17.5 percent in FY 2020. In FY 2022, the ICC and ETLs had positive
growth of 24 and 34.4 percent, respectively, for passenger cars. Commercial vehicles make up a
very small portion of traffic on both of these facilities, but similar to the Legacy facilities they
showed less impact due to COVID-19 in FY 2020 and were recovered to 2019 levels in FY 2021,
with the ICC experiencing an increase in traffic of 1.7 percent year-over-year. In FY 2022, the ICC
and ETL commercial vehicles had positive growth of 4.6 and 41.9 percent, respectively, and both
now exceed 2019 levels. This large percent increase on the 1-95 ETLs equates to an increase of
approximately 200,000 commercial vehicles.

Figure 2-2 provides a graphical representation of these year-over-year trends for in-lane data
from FY 2019 through FY 2022 for the total Legacy System passenger cars and commercial
vehicles. Figure 2-3 and Figure 2-4 show the same information for the Intercounty Connector
and [-95 ETLs.
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Chapter 2 ¢ Historical Trends

2.3 Historical Traffic on Other Major Highways

In order to better understand regional traffic growth patterns, historical traffic counts on select
competing major routes were reviewed dating back to 2007. These roads include interstates and
major highways that compete with or complement the MDTA Legacy facilities. The data
presented in this section are based on calendar year average annual daily traffic volumes and
associated growth rates at each location. Historical average annual daily traffic volumes and
annual growth rates on six Maryland State Highway Authority (MSHA) roadways and one Virginia
roadway through 2020 are presented in Table 2-7. Data is not yet available for 2021.

As shown in Table 2-7, the traffic volumes on the northern region MSHA roadway, US 1 (east of
Cedar Church Road), followed a more positive trend compared to the northern MDTA facilities,
with a growth of 1.1 percent between 2009 and 2019. This compares to a transaction growth of
0.4 percent for passenger cars and 0.2 percent for commercial vehicles during this period on the
Kennedy highway. Toll increases implemented during this period would contribute to the more
modest growth trends on the MDTA facilities. In 2020, traffic decreased by 12.9 percent due to
the COVID-19 pandemic.

The historical average annual daily traffic volumes and annual growth rates for the central region
MSHA roadways are represented in Table 2-9 by [-95 (N of MD 100), [-97 (N of MD 176) and I-
695 (E of MD 146), which are all located in the Baltimore area. Traffic volumes on the MSHA
facilities decreased by an average of 2.2 percent in 2008, most likely due to the impacts of the
Great Recession, while traffic volumes on the Central Region MDTA facilities did not experience
significant effects of the recession until 2009 with volumes decreasing by 2.7 percent. Traffic
volume decreases on the central MDTA facilities also occurred in years 2012 and 2013 due to toll
rate increases. Overall, during the great recession years (2007 to 2009), traffic decreased by an
average of 0.1 percent and 1.3 percent per year on central region MSHA and MDTA facilities,
respectively. During the 2009 to 2019 post-recession period, traffic has increased by 0.2 percent
on the MDTA facilities and 0.5 percent on the MSHA facilities in the central region. In 2020 the
central region MSHA facilities decreased by 19.5 percent compared to 2019.

The historical average annual daily traffic volumes and annual growth rates on one southern
region MSHA roadway is represented by US 301 (South of MD 234) in Table 2-7. Due to the
proximity of the Bay Bridge (US 50) to Virginia, one traffic count location in northern Virginia has
also been included in the table. On an average, traffic volumes on the two southern region MDTA
facilities (Bay Bridge and Nice/Middleton Bridge) have grown higher than the comparison
locations. During the 2009 to 2019 post-recession period, traffic has increased modestly,
averaging 0.5 percent per annum on the MDTA facilities and 0.1 percent on the combined MSHA
and VDOT facilities. Traffic volume decreases on the southern MDTA facilities occurred in years
2012 and 2013 due to toll rate increases. Following this, both on the MDTA and on the combined
Southern Region MSHA and Virginia facilities, traffic has grown at relatively higher levels.
Between 2015 and 2017 growth averaged 2.1 percent on the two southern MDTA facilities and
1.6 percent on the MSHA and Virginia roads. Since then, traffic has been flat or declined on both
southern region MDTA and MSHA facilities, before declining further in 2020.
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Chapter 2 ¢ Historical Trends

Trends over the past 13-year period for both the MDTA system and the other major highways
were used as a reference in assessing the estimated ten-year traffic growth for the traffic and
revenue forecasts presented in Chapter 4.

2.4 MDTA E-ZPass’ Market Share

In recent years, electronic toll collection has played an increasingly important role in transaction
processing for toll agencies across the nation. MDTA collects electronic tolls via E-ZPass®. Figure
2-5 provides a graphic summary of the E-ZPass® market share for each of the seven Legacy
facilities, the total Legacy system, the Intercounty Connector, and the [-95 Express Toll Lanes
(ETL) from July 2008 through June 2022 for collected transactions.

From July 2019 to February 2020, E-ZPass® transactions accounted for an average of 80.8
percent of the total Legacy system transactions, an increase of 2.9 percent over the same period
in FY 2019. Of these, 66.8 percent were made by Maryland E-ZPass® customers, including in-state
E-ZPass® customers, commuter plans, shopper plans and Hatem Bridge plans. Over the same
time period, in terms of individual facilities, the Thomas ]J. Hatem Memorial Bridge had the
greatest percentage of E-ZPass® customers at 96.3 percent of total transactions over this time
period, primarily due to the Hatem Bridge Toll Plans and its conversion to cashless tolling prior to
March. The Governor Harry W. Nice Memorial/Senator Thomas “Mac” Middleton Bridge had the
lowest percentage of E-ZPass® transactions during this time period at 64.4 percent. On a total
system basis, between July 2019 and February 2020, cash transactions accounted for a combined
17.0 percent of all transactions, a decrease of 3.3 percent over same period in FY 2019. Video
transactions accounted for 2.1 percent of all transactions made between July 2019 and February
2020.

On March 17, 2020 MDTA implemented systemwide cashless tolling to prevent the potential
spread of COVID-19 during exchanges of cash at toll booths. Additionally, mailing of Notice of Toll
Due (NOTD) video invoices was paused until October 2020. Due to these changes and other
collection challenges related to the back-office transition, E-ZPass® transactions accounted for 94
percent of all Legacy system transactions in April 2020 and about 98 percent of the total
transactions in May and June 2020. The pause of the NOTD invoicing mailings and the back-office
transition caused FY 2021 E-ZPass® trends to be more volatile than previous years. In particular,
the ICC shows a significant drop in E-ZPass® marketshare due to challenges with trip
reconstruction related to the back-office transition. By the end of the fiscal year in July, E-ZPass®
marketshare for all facilities was returning to levels seen initially after transition to all-electronic
tolling.

In FY 2022, as more NOTD invoices were mailed and paid from the paused period, the E-ZPass
marketshare became volatile again as higher shares of video tolls were being paid. Due to this, the
share of E-ZPass declined throughout the fiscal year before rebounding in May and June 2022.
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Chapter 3

Econometric Analysis and Growth Forecasts

An econometric analysis was conducted to estimate future baseline travel demand on MDTA's
legacy bridges and tunnels, with historical demand estimated via regression equations using
regional socioeconomics and other characteristics as explanatory variables. This analysis was
done under Work Task #10 as a planned input into this year’s annual forecast update and is
documented in detail in this chapter. With such historical trend-based equations, regional
socioeconomic forecasts were applied to the equation coefficients to estimate annual future
demand.

Sixteen demand equations were attempted for seven individual facilities (and one combination of
downtown Baltimore facilities), each separately for passenger and commercial vehicles.

3.1 Modeling Overview

Multivariate regression analysis establishes a mathematical equation for a dependent variable
(e.g., annual transactions) as a function of other independent variables (e.g., annual
socioeconomic data), with associated statistics explaining the equation robustness. Generally, a
regression equation is expressed as follows:

Ye=a+ (Brxxy) + (Barxxy)++ ¢

e y, is the dependent variable (e.g., annual transactions) in timeframe ¢

e x;.and x,, etc. are the independent variables (e.g., socioeconomics, etc.) in timeframe ¢
e istheintercept coefficient

e [3; and B, etc. are the slope coefficients for the respective independent variables

e ¢istheresidual error

In each regression equation, an analysis of variation (ANOVA) table explains statistical
parameters, such as adjusted R2 (coefficient of determination) and t-statistics, indicating overall
equation and independent variable robustness, respectively. A regression equation can be used to
forecast the dependent variable if: ANOVA metrics are statistically significant; the equation’s
relationships are conceptually valid; and credible independent variable forecasts are available.

Such ANOVA statistics and relationship parameters are evaluated jointly for each equation and
when comparing alterative, multiple-option solutions. Tradeoffs between overall statistical fits
and individual variable coefficients, statistics, and logic help identify which variable(s) merit
inclusion/exclusion, when adjusting historical timeseries is warranted, and/or if variables
warrant transformation (e.g., logarithmic equations for curvilinear relationships), etc.

3.2 Data and Testing

Individual highway travel occurs for myriad reasons: recreation, commuting, trade, etc., and is
influenced by fuel and other travel costs, weather, trip urgency, etc. Aggregate highway travel
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volumes typically trend closely with regional socioeconomic variables. As such, conceptually
relevant socioeconomic data were hypothesized, compiled, and regression-tested with other
possible explanatory variables, such as dummy variables, fuel prices, average effective toll rates,
etc.

Multiple regression equations evaluated for each facility-vehicle type reflect various geographies
(county clusters) for each socioeconomic variable combined with other possible explanatory
variables. A final equation was selected based on multiple criteria, including:

e overall equation robustness (adjusted R2),

e independent variable robustness (t-statistics and p-values),

e equation’s coefficient(S) logic and reasonableness,

e geographic catchment area logic and reasonableness relative to the facility location, and
e independent variable(s) and source(s) credibility.

3.2.1 Facilities (Dependents)

Seven legacy facility bridges and tunnels were ranked by revenue contribution over the last few
years, shown in Table 3-1. Note the three downtown Baltimore crossings (Fort McHenry,
Baltimore Harbor, and Francis Scott Key) were combined for testing due to proximity and
historical traffic diversions during individual facility closures, maintenance, and construction.
Sixteen equations were sought, representing each facility/combination for passenger cars (PC)
and commercial vehicles (CV) (i.e, [7 + 1] * 2 = 16).

Table 3-1
Revenue Contribution Ranking by Legacy Facility

Mnemonic Facility PC cv
JFK John F. Kennedy Memorial Highway 2 4
TJH Thomas J. Hatem Memorial Bridge 14 12
FMT Fort McHenry Tunnel 1 3
BHT Baltimore Harbor Tunnel 5 11
FSK Francis Scott Key Bridge 7 8
WPL William Preston Lane Memorial (Bay) Bridge 6 9
HWN Harry W. Nice/Thomas Middleton Bridge 10 13
BHC3 Baltimore Harbor Crossings (FMT/BHT/FSK) - -

Annual facility transaction and revenue data were compiled since 1984 (except Fort McHenry,
which extends to 1986) through 2020, providing 37 timeseries data observations per equation.
Transaction data are the equations’ dependent variables, and facility’s revenue per transactions
ratios (i.e., average annual effective toll rates) were tested as possible explanatory variables.

Historical transaction data were compiled from MDTA sources such as Traffic Volume Income
(TVI) reports, annual reports, and financial statements. Some data limitations were identified in
early years for data pulled from the public reports, such as partial years and rounding. Data were
adjusted/normalized to eliminate influences of single-occurrence exogenous factors that affected
traffic (i.e., construction shut-downs, facility reconfigurations, one-/two-way toll conversions,
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leap-years, etc.) prior-to regression modeling with socioeconomic variables. Adjustments to data
in the early years were estimated based on documentation in the public reports, while
adjustments to data since FY 2013 was based on more detailed data provided by MDTA in
previous CDM Smith work tasks.

3.2.2 Explanatory Variables (Independents)

Socioeconomic, macroeconomic, and other data were compiled or estimated for the same
historical timeseries, which include:

e MDTA - historical facility revenues/transactions (average effective toll rates)

e United States Census Bureau - historical population

e United States Bureau of Economic Analysis (BEA) - historical employment

e  Woods & Poole Economics, Inc., 2022 (WP22) - historical and forecast population,
employment, real income, income per capita, real gross regional product (GRP), and real
retail sales

e Moody’s Analytics - historical and forecast Maryland population, real gross regional
product (GRP), and retail sales (top level comparison against WP22 forecasts)

e Energy Information Administration (EIA) - historical and forecast real- and nominal-dollar
denominated gasoline and diesel fuel prices

e Dummy Variables - COVID-19 (2020); Great Recession (2008/09); September 11t (2001);
Construction (facility-specific)

3.2.3 Geographies

Socioeconomic data have geographic and temporal dimensions. Annual timeseries data for each
variable/source were compiled for all states and counties within and abutting Maryland (MD),
including Delaware (DE), the District of Columbia (DC), New Jersey (N]), Pennsylvania (PA),
Virginia (VA), and West Virginia (WV). State and county socioeconomic data can be aggregated,
such that various combinations of clustered counties can be tested. Numerous logical and
contiguous geographic clusters were tested for the available socioeconomic variables to ascertain
which variable(s) were best suited to explain historical transaction data at which geographic
catchment. Note the geographic catchments ultimately identified and selected do not necessarily
represent most traffic/transaction origins and/or destinations, but rather such catchments’
macroeconomic characteristics most closely represent and/or correlate with historically
observed transactions.

3.3 Caveats

Econometrically derived demand forecasts drive further transaction and toll revenues estimates.
Regression-based growth forecasts do not explicitly consider route choice assumptions, existing
roadway network and planned improvements, existing and anticipated roadway capacities,
origin-destination pairing, peak and directional factors, or traffic diversions.

As this regression analysis attempts to estimate aggregate travel demand, the equations cannot
account for all potentially influencing factors, especially small-scale, qualitative/difficult-to-
quantify, and/or irregularly occurring factors. Also, a regression analysis is incapable of
forecasting unprecedented factors (positive or negative influence) such as catastrophic climate
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change, health epidemics, terrorism, natural disasters, or any other significantly destabilizing
factors.

Forecasts are estimates, limited by the availability and robustness of input data, both historical
and projected. Data unavailability, discrepancies, aberrations, and inaccuracies can hinder the
robustness and results of econometric forecasting.

3.4 Equations’ Characteristics

Various equations for each facility-vehicle type were tested, reflecting combinations of
socioeconomics, geographies, other variables, linear versus In-linear functions, and different
historical timeseries (e.g., adjustable start year). A single best-suited equation was identified for
14 of 16 facility-vehicle types, considering overall statistical robustness, logic and magnitude of
explanatory variable coefficients, logic and consistency of variable selection and geographic
clustering between facilities, and other factors. The summary of these equations in shown below
in Table 3-2.

Table 3-2

Econometric Equations Summary

Facility Adj. R2 Explanatory Variables (and Counties)
JFK 98.7% 1984 |Population (4), Nominal Toll Rates, COVID-19, Nominal Gasoline
" TJH 95.4% 1984 |Population (4), Nominal Toll Rates, COVID-19
5 FMT 96.9% 1989 |GRP (2), Nominal Toll Rates, COVID-19
::60 BHT 94.3% 1988 |GRP (8), Nominal Toll Rates, COVID-19, Construction
S FSK 85.5% 1987 |GRP (3), Nominal Toll Rates
w
‘;_‘G WPL 99.4% 1984 |Population (3), Nominal Toll Rates, COVID-19
HWN 98.5% 1984 |Population (3), Nominal Toll Rates, COVID-19
BHC3 97.8% 1991 |GRP (3), Nominal Toll Rates, COVID-19
JFK 84.1% 1990 (Retail (10), Nominal Toll Rates
3
Q
'-QEJ FMT 87.0% 1991 |Retail (16), Nominal Toll Rates
(2“ BHT 93.0% 2000 |Retail (9), Nominal Toll Rates, COVID-19
'g FSK 93.9% 1990 |Retail (9), Nominal Toll Rates
E WPL 91.6% 1987 |Retail (1), Nominal Toll Rates, COVID-19, Nominal Diesel
S
BHC3 91.8% 1990 [Retail (17), Nominal Toll Rates
3.4.1 Statistics

Overall goodness of fits (adj. R2) for most equations are relatively high, at over 90%; three were
lower, in the mid-80%; adjusted R? ranges from 84.1% to 99.4%. Relatively high fits indicate good
statistical and correlative relationships (i.e., limited outliers, or residuals, statistically
unexplainable from the independent data series).

Passenger car equations exhibit higher adjusted Rz than commercial, mostly due to higher
aggregate facility passenger volumes and the relatively greater annual changes for commercial
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(passenger trends are typically more stable than commercial). Statistically sensible equations for
the Thomas J. Hatem and Harry W. Nice bridges’ commercial transactions could not be identified
due to relatively low volumes with amplified trends and unexplained up/down cycles relative to
larger-scale facilities, as well as dependent data rounding-level limitations. Both unidentifiable
facilities-vehicle types are the smallest contributors to MDTA'’s total revenue yields.

3.4.2 Timeseries Considerations

Many facility-vehicle type timeseries exhibited aberrant fluctuations in the earlier years (late ‘80s
and early ‘90s) with outlier highs/lows never subsequently observed since then. Unusual early-
year observations may reflect simpler data collection processes relative to newer, more modern,
and accurate processes, or discontinuity from updating such processes without normalizing or
adjusting previous-methodologies’ data. Additionally, there were likely some bridge closures and
disruptions from maintenance and rehabilitation, which shifted/diverted traffic patterns between
certain facilities.

A concerted effort to identify causal factors for the unusual early-year observations yielded some
information about construction timeframes, which were converted into dummy variables.
However, while some explainable factors were identified, some data remained unexplained;
hence early year data accuracy was difficult to corroborate. Consequently, some early years were
excluded from equations.

3.4.3 Explanatory Variables

For some facility-vehicle type equations, more than one statistically defensible and logic solution
was possible; for many, only one sensible solution was identified.

Selected Variables - A single socioeconomic variable for a clustered group of contiguous counties
(differs between equations), in conjunction with historical nominal effective toll rates explain
most historical transaction equation variation. In most equations, a COVID-19 dummy variable
was required to explain the unprecedented declines in 2020 beyond the socioeconomic variables.
Also, a construction dummy variable was required for one equation and fuel prices for two.

Relative Importance - In all equations, the socioeconomic variable correlated most closely with
historical transactions. However, observed historical transactions often exhibited decelerated
growth or annual declines in years where socioeconomic growth occurred. Such divergences
were almost fully explained via inclusion of the effective toll rate variable, as significant toll rate
changes were implemented (especially 1990, 2002, 2004, 2010, 2012, 2013, and 2014). Such
relatively significant effective toll rate increases resulted in some relatively inelastic demand
declines - enough to warrant inclusion in every identified equation. Dummy variables (COVID-19
and construction) reconciled precipitous transaction declines otherwise not as pronounced in the
socioeconomic trends, and the fuel price inclusion was statistically significant for two equations,
but not a major explanatory factor.

Comparable Similarities - Explanatory socioeconomic variables between equations exhibit some
similarities. Commercial vehicle equations apply real retail sales universally (although a couple
facilities’ historical transactions also could correlate with regional real GRP, albeit slightly lower
than real retail). Passenger car equations for the downtown Baltimore facilities (FMT, BHT, and
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FSK) relate most closely to regional real GRP, while the non-Baltimore bridges (JFK, TJH, WPL,
and HWN) relate most closely to regional population. Note the county grouping for each equation
is different, as elaborated in the next subsection.

Socioeconomic Forecasting - Socioeconomic forecasts applied to the equations’ coefficients to
estimate future demand growth are sourced from Woods & Poole’s 2022 Complete Economic and
Demographic Data Source (CEDDS), via county-level aggregations. A top-level visualization of
Maryland’s population, real GSP, and real retail sales are shown below in Figure 3-1, with the
three state-level socioeconomic measures plotted as indexed values (2021 = 1.0) for trendline
comparability, and as annual growth below. WP22’s compound average annual growth rate
(CAGR) forecasts between 2021 and 2032 for Maryland’s population, real GSP, and real retail
sales are 0.6%, 2.0%, and 0.9%, respectively. Similar data were purchased from Moody’s (only for
Maryland, not the counties); with population forecasted to remain unchanged at 0.1% CAGR, but
with real GSP effectively identical to WP22 at 2.0% CAGR,; retail sales were unavailable in a real-
dollar (2012%) denomination and precluded direct comparison.

Figure 3-1
Maryland Population, Real GSP, and Real Retail Sales Index and Annual Growth
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Non-Socioeconomic Forecasting - Nominal effective average toll rates are assumed to hold
constant in the equation forecasts, reflecting no toll rate increases or decreases. Dummy variables
for COVID-19 and construction are likewise assumed to revert to “0” values (non-COVID-19 and
non-construction) in 2021 and thereafter. As such, dummy variable inclusion only affects a
forecast by adjusting the equations’ fit, not by a changing future trend. Actual multi-year COVID-
19 related effects in 2021 and beyond are handled in post-processing the econometric forecasts
based on actual observed data in 2021 and 2022 (YTD) and other analyses. As such, the
equations’ forecasts are driven predominately by the underlying socioeconomic forecasts
(although two equations also include fuel prices, assumed to growth annually at historically
observed rates).

3.4.4 Geographies

Socioeconomic data were tested with various geographic combinations, primarily Maryland
counties in conjunction with adjacent state counties. Typically, the socioeconomic trends of the
county where a facility is located correlates with historical transactions, but not as well as county
aggregation that includes neighboring geographies. Aggregating counties enables myriad possible
combinations, and the testing process was iterative with many successive county inclusion and
exclusion trials at different scales/distances from each facility location. Each county’s individual
socioeconomic trends, relative contribution to an aggregated geographic total, and sensible
geospatial logic (i.e., clustered, contiguous, non-gerrymandered, etc.) were considered in testing.

Ultimately, a cluster of contiguous counties anchored around a facility’s location were selected for
each equation to maximize the statistical /explanatory relationships with historical transactions.
A geographic cluster does not imply that all travel on the facilities stems exclusively from such
geographies, but a significant proportion likely does, and the historical socioeconomic patterns
for such county clusters correlates most closely with observed historical facility transactions.

Counties in the equations are tallied below in Figure 3-2, counting the number of inclusions in

any of the 14 estimated equations. As expected, mostly counties included in the socioeconomic

variables surround the facility locations and the Chesapeake Bay, with Queen Annes (10 times),
Kent (8), and Anne Arundel (7) included most. The more peripheral counties are only included

once-to-few times.

As noted, the county clustering for each equation is different, clustering around the specific
facility and expanding into adjoining counties. Counties included range from 1 (WPL CV at Queen
Annes) to 17 (combined three Baltimore Harbor Crossings from St. Mary’s in the south up to
Philadelphia in the north). On average, about four counties are included per equation’s
socioeconomics data.
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Figure 3-2

Counties Included in Equations (Count = Number of Equations)

Powered by Bing
GeoNames, Microsoft, Navteq

3.5 Econometric Growth Forecasts

Econometrically derived travel demand forecasts are based on applying forecasted explanatory
variables’ data (variable socioeconomics and fuel, and constant toll rates and dummy variables)
to the estimated regression coefficients for the selected equations. Annual forecast growth
estimates are shown below in Table 3-3, with a summary CAGR for the next decade.

Between 1990 and 2019 (excluding unusual observations in the late ‘80s and the precipitous
declines in 2020 from COVID-19) passenger transactions’ growth for all legacy facilities was 1.4%
CAGR (ranging between 0.9% and 1.8% between individual facilities). Commercial vehicles’
growth was 0.8% (ranging 0.7% to 1.8%). Estimated forecasts are slightly higher than historical
timeseries, at 1.5% for all passenger transactions, and 1.1% for commercial, with ranges for
passenger slightly wider than historical (0.7% to 2.1%) and commercial narrower (0.3% to
1.1%). As tabulated below, the relatively fastest growth rates are forecasted for the three
Baltimore bridges and tunnels (FMT, BHT, and FSK), and the slowest relative growth on the WPL
Memorial Bay Bridge crossing the Chesapeake Bay.
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Table 3-3
Econometric Demand Growth Forecast Summary
Facility =~ 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032  CAGR
JFK 09% | 09% | 09% | 09% | 09% | 08% | 08% | 08% | 08% | 08% | 07% | 0.8%
" TIH 0.8% 0.7% 0.7% 0.7% 0.7% 0.7% 0.7% 0.7% 0.7% 0.7% 0.7% 0.7%
8 FMT 14% | 13% | 17% | 16% | 16% | 1.6% | 15% | 15% | 15% | 15% | 14% | 15%
?o BHT 2.0% 2.0% 2.3% 2.2% 2.2% 2.2% 2.1% 2.1% 2.1% 2.0% 2.0% 2.1%
S FSK 13% | 13% | 14% | 14% | 14% | 14% | 13% | 13% | 13% | 13% | 13% | 1.3%
K WPL 09% | 09% | 09% | 09% | 09% | 09% | 09% | 09% | 09% | 09% | 09% | 0.9%
HWN 1.3% 1.3% 1.3% 1.3% 1.3% 1.3% 1.3% 1.3% 1.3% 1.3% 1.3% 1.3%
BHC3 1.3% 1.3% 1.6% 1.5% 1.5% 1.5% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4%
JFK -0.6% | -0.6% | -0.6% | 1.2% | 12% | 12% | 11% | 11% | 11% | 1.0% | 1.0% | 0.6%
4
©
< FMT 12% | -13% | -13% | 20% | 1.9% | 18% | 17% | 17% | 17% | 1.6% | 1.6% | 0.9%
rzu BHT -1.5% -1.5% -1.6% 2.5% 2.3% 2.2% 2.1% 2.1% 2.0% 1.9% 1.9% 1.1%
'g FSK -0.9% -0.9% -0.9% 2.1% 2.0% 1.9% 1.9% 1.8% 1.8% 1.8% 1.7% 1.1%
£ WPL -0.9% | -0.9% | 0.9% | 08% | 0.8% | 08% | 07% | 07% | 07% | 07% | 0.7% | 03%
o
(&)
BHC3 -1.1% -1.1% -1.1% 1.9% 1.8% 1.7% 1.6% 1.6% 1.5% 1.5% 1.5% 0.9%

Post-processing the econometric forecasts and revenues estimates are the last component of the
forecasting analysis. Growth rates developed from this econometric regression analysis are

normal baseline growth rates excluding impacts of other elements such as COVID-19,
construction, and recent traffic and economic trends. These elements were considered in the

growth rates that were ultimately used in the traffic and revenue forecasted that will be
presented and discussed in more detail in Chapter 4.
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Forecasts by Facility

This chapter summarizes the development of the forecasts of future year transactions and toll
revenue for the MDTA system. Separate sections and discussions are provided for the overall
assumptions, the Legacy facilities, ICC, I-95 ETLs, and other revenue. The 10-year annual forecast
results by facility through FY 2031 are included in this chapter. Monthly forecasts for FY 2023

and FY

2024 are also included.

4.1 Assumptions

Transaction and revenue forecasts were predicated upon the following basic assumptions, which
are considered reasonable by CDM Smith for purposes of the forecast:

1.

The MDTA toll facilities and approach roads will continue to be well-maintained and
effectively signed;

No competing highway projects other than those identified in this report will be
constructed or significantly improved during the forecast period;

MDTA will continue to operate within its business rules and practices;

For the purposes of this forecast, it is assumed that no toll rate or toll schedule
adjustments will be made during the forecasting period other than those presented in
Chapter 1;

Annual revenue estimates are expressed in future year dollars (nominal);

No major recession, natural disasters, future pandemics, or other significant exogenous
events will occur that would significantly reduce travel in the region;

Socioeconomic growth, including related to population and employment, will occur as
presented in this study; and

Motor fuel will remain in adequate supply, and future price increases will not significantly
exceed the long-term rate of inflation.

Any significant departure from these basic assumptions could materially affect forecasted
transactions and toll revenue.

Detailed Assumptions

In addition to the basic assumptions listed above, several other more specific assumptions were
made as provided in Table 4-1.

Dhith
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Table 4-1
Detailed Forecast Assumptions

Assumption Category Assumption Detail

Slightly more negative impacts were assumed on the ICC, I-95 ETLs, and passenger cars on non-harbor
COVID-19 Impacts crossing facilities based on most recent trends. A near-term positive Legacy System commercial vehicle
impact was assumed to account for greater than anticipated volumes through FY 2022.

Rehabilitation of Decks at the Curtis Creek Bascule Span Approaches pushed from Spring of 2025 to Fall of
2029, duration of subgrade improvements east of Bear Creek was reduced from 24 months to 18 months, and
Construction the FSK bridge deck replacement was moved up from spring of 2026 to summer of 2025. For the I-95 ETLs, the
northbound extension was included with the addition of 1-695 direct connectors. The opening date for these
ramps was assumed to occur simultaneously with phase 2 of the extension.

A share of remaining backlogged E-ZPass transactions and revenue will be processed by October 2022 based

Backl E-ZP T i
Sekioeees ass Transactions on information provided by MDTA on 8/23/2022.

A share of remaining backlogged video transactions and revenue will be processed and invoiced within FY
Backlogged Video Transactions |2023 based on information provided by MDTA on 8/23/2022. Reduced collection rates were assumed for
backlog video transactions.

Collection rates for video transactions were updated based on the latest monthly collection trends provided
NOTD Collection Rates by MDTA through FY 2022, which accounts for potential delays in collected toll revenue due to the impacts of
the customer assistance plan. Collection rates are assumed to return to historical averages by FY 2025.

On 2/24/2022, the MDTA board approved the customer assistance plan which applied a civil penalty waiver
grace period and ceased referring toll bills to MVA and CCU through 11/30/22. No civil penalty collection was
assumed on NOTDs issued prior to FY 2023.

Customer Assistance Plan/ Civil
Penalties

Pay-by-Plate and Early Pay NOTD |Pay-by-plate and early pay NOTD assumptions were updated based on latest trends through FY 2022. The
Payment Options shares were kept constant through the forecast until more data is available to identify growth potential.

Assumed the new motorcycle, 3-axle light, and 4-axle light vehicle classifications and toll rates will go into

New Vebhicle Classifications effect later in FY 2023.

Toll Changes No future toll rate changes are assumed.

All transactions and toll revenue as well as civil penalty revenue are forecasted in the month of collection

Forecasting Approach (cash accounting).

As discussed previously in Chapter 1, several business rules were changed in FY 2021 due to the
COVID-19 pandemic that led to additional assumptions for this forecast related to the backlogged
transactions and civil penalty collections in FY 2022. Assumptions related to the construction
projects listed in Table 4-1 are discussed in more detail later in this chapter.

4.2 Legacy System

This section provides an overview of the development of the traffic and toll revenue forecasts for
the Legacy system. The inputs to the forecast included toll rates by payment method, traffic
growth forecasts, E-ZPass® participation percentages, and the impacts associated with planned
roadway improvements on the Legacy facilities.

4.2.1 Forecast Methodology

Econometric models were developed for the Legacy system traffic growth forecasts and
summarized previously in Chapter 3. The econometric models sought to establish correlative
relationships between various socioeconomic independent variables (such as population,
employment, GRP, etc.) and the dependent variable, transactions. The traffic growth used in this
current study is based on the growth from the econometric analysis with adjustments as
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necessary to account for the most recent traffic and economic trends related to inflation and gas
prices, long-term pandemic-related commuting trend changes, as well as construction impacts
summarized in the subsequent section. Passenger car and commercial vehicle transactions were
forecasted independently by facility using these growth rates and by benchmarking to actual pre-
COVID-19 trends.

Assumptions including those related to construction impacts, the Pay-by-Plate and Early Pay
NOTD payment programs, and new toll rates for some vehicle classifications were then applied to
the estimated normal growth rates. The end-product of the model was a baseline 10-year forecast
of transactions and revenue by facility, by vehicle class (passenger cars and commercial vehicles),
and by method of payment (electronic, video, and cash) without COVID-19 impacts and without
cashless tolling. These results were then processed through a “Waterfall” analysis spreadsheet
model developed by CDM Smith to estimate the impacts of cashless tolling, including leakage and
violation processing. Video and ITOL revenue were then adjusted using a spreadsheet model to
account for the changes in MDTA business rules and NOTD mailing of the backlog transactions
listed in Table 4-1. Finally, transactions and revenue by facility, vehicle class, and payment type
from the different files were adjusted using forecasted COVID-19 impact factors to account for
recovery from ongoing impacts on traffic and travel patterns related to the pandemic.

4.2.2 Construction Impacts

The major construction projects expected to impact traffic and revenue on the MDTA Legacy
system are described below. In reviewing these projects and estimating the traffic impacts, it was
estimated that during the construction periods, some traffic would divert to the next best
alternative tolled or toll-free crossing if possible, while a small portion of more discretionary trips
would be suppressed.

1. Eastbound Span of William Preston Lane, Jr Memorial Bridge (US-50) - This project will
rehabilitate the deck of the eastbound span of the William Preston Lane (Bay) Bridge.
Construction is scheduled to take three years, and the anticipated construction start time is
Fall 2022. Major construction will be performed primarily during off-peak night closures
which are anticipated to begin Spring of 2023. Preliminary completion is estimated for Fall
2025.

2. Subgrade Improvements east of Bear Creek, Francis Scott Key (I-695) - This project involves
drainage repairs and replacement, major roadway subgrade improvements, and roadway paving
necessary to address ongoing road and barrier settlement. The project is scheduled to begin in
the Spring of 2023. Construction will require long term closure of one direction of [-695 (two
lanes) and placing single lane contra flow traffic in the other travel direction. Once the
improvements on the closed side are complete, traffic will be switched on to the completed
roadway while the other side will be closed to perform improvements. The estimated
construction duration is 18 months. For this study, construction was assumed to begin to April
2023.

3. Rehabilitation of Decks at Curtis Creek Bascule Span, Francis Scott Key Bridge (I-695) -
This project involves replacing the deck of the approach spans of the bascule spans of both inner
loop and outer loop bridges of the Curtis Creek bridge. The project is scheduled to begin in the

fall of 2029. Construction will require long term closure of one direction of 1-695 and placing
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contra flow traffic in the other travel direction. Once the deck replacement of the closed side is
complete, traffic will be switched on to the completed deck while the other side will be closed to
perform deck replacement. The estimated construction duration is 18 months. For this study, this
project was assumed to begin after the completion of the subgrade improvements east of Bear
Creek.

4. Francis Scott Key Bridge Deck Replacement - This project involves replacing the deck for the
entire length of the bridge as well as the installation of fiberglass jacket protection system at the
water pier columns. This project is scheduled to begin the summer of 2025. Construction will
require long term closure of one direction of [-695 and placing contra flow traffic in the other
travel direction. Once the deck replacement of the closed side is complete, traffic will be switched
on to the completed deck while the other side will be closed to perform deck replacement. The
estimated construction duration is 30 months.

5. Replacement of I-895 over 1-695 Bridge - This project proposes to replace the two existing I-
895 four simple span steel stringer bridges with two span continuous steel girder bridges
crossing over [-695 in Lansdowne, within Baltimore County Maryland. Additional work will
include replacement of existing traffic barriers and resurfacing of the roadway within the project
limits. One lane will be maintained in each direction utilizing one bridge while constructing the
other bridge. Construction will occur on the [-895 southbound bridge first and then on the
northbound bridge. Temporary crossovers for the traffic shift and temporary concrete barriers
between the two travel directions will both be used. The ramp from the [-695 outer loop to [-895
northbound will be closed when the I-895 northbound bridge is under construction. Traffic will
be detoured to continue on the I-695 outer loop, use the exit to MD 295 northbound, and then to
get back on I-895 northbound. Construction is anticipated to begin in 2024 and continue for three
years.

6. Baltimore Harbor Tunnel (I-895) AET Conversion - This project supports the recent
conversion of the facility to cashless tolling by permanently removing the existing toll plaza and
installing a gantry tolling system. The project scope also includes geometric improvements to
the adjacent interchange ramps at Childs Street, Frankfurst Avenue, and Shell Road to comply
with AASHTO standards, as well as removal and replacement of the Shell Road ramp, Frankfurst
Avenue, and access road bridge structures along [-895. The project is tentatively scheduled to
begin construction in 2025 with an estimated construction duration of 3 years. For this study,
construction was assumed to begin April 2025.

7. 1-95 ETL Northbound Extension - This project will involve the widening and reconstruction of
[-95 northbound from MD 43 to north of MD 24 to accommodate two new ETL lanes in the
northbound direction. The lane configuration from MD 43 to MD 24 will be four general purpose
lanes and two ETLs. From MD 24 northbound the configuration will be three general purpose
lanes and two ETLs. The ETLs will transition to a single lane ETL and then run concurrent to the
three GP lanes until the four lanes transition back to three lanes in advance of the MD 136/Calvary
Road Overpass approximately two miles north of MD 24. The completion of construction through
the MD 152 Interchange is scheduled for the summer of 2024. The completion of construction
through the MD 24 Interchange is scheduled for fall of 2027. Coinciding with the completion of
the northbound extension, direct connectors from [-695 eastbound and westbound to 1-95
northbound will open as well. Upon completion of the program, there will be three northbound
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tolling zones on the 1-95 ETLs between the 1-95/895 split and MD 24: from the 1-95/895 split to
MD 43, MD 43 to MD 152, and MD 152 to MD 24.

Additional construction projects on the MDTA facilities and competing non-MDTA highways and
arterials were also reviewed, but it was determined that the construction activity associated with
these projects will result in negligible impacts on MDTA traffic and toll revenue.

4.2.3 Forecast Results

Table 4-2 presents actual collected transactions and toll revenue for the Legacy system for FY
2022 and forecasted collected transactions and toll revenue for FY 2023 through FY 2032 by
passenger cars and commercial vehicles. The forecasts reflect collections after assumed
reductions due to unbillable and unpaid trips. Table 4-3 provides historical and forecasted total
transactions and toll revenue for the Legacy system by facility. FY 2023 transactions and revenue
are forecasted to decrease over FY 2022 due to reduced collections of backlogged transactions, as
all transactions are anticipated to be invoiced by the middle of FY 2023. Transactions and
revenue are forecasted to return to levels generally more consistent with pre-pandemic
conditions after FY 2023. Some declines are forecasted to occur in FY 2026 to FY 2027 due to the
construction planned for the [-696 /Francis Scott Key Bridge and 1-895 /Baltimore Harbor Tunnel
facilities as detailed previously in Section 4.2.2. These projects are forecasted to cause diversion
to other MDTA Legacy facilities and some diversion off the MDTA system from customers
foregoing trips or using non-tolled alternatives. These changes can be observed in Table 4-3.
After FY 2027, transactions and revenue are not assumed to be impacted by such large
construction projects and reflect expected normal growth through the end of the forecast period
in FY 2032.

For purposes of budgeting and the tracking of actual versus forecasted transactions and revenue,
monthly forecasts of transaction and toll revenue were developed for FY 2023 and FY 2024.
Table 4-4 provides the forecasted monthly transactions and Table 4-5 provides the forecasted
monthly toll revenue for the total Legacy system. Actual July 2022 data is shown for both
transactions and revenue. All other monthly data presented in these tables is forecasted.
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Table 4-2
Total Legacy System Forecasted Transactions and Toll Revenue Collected by Class

Fiscal Transactions (Millions) ) Toll Revenue ($ Millions) (1)
Year PC cv Total PC cv Total
2022 @ 109.3 10.7 120.0 413.6 265.4 679.0
2023 101.3 9.8 111.1 371.8 242.5 614.3
2024 100.6 9.5 110.1 369.5 234.1 603.6
2025 102.0 9.5 111.5 372.3 233.6 605.9
2026 100.2 9.5 109.8 367.1 234.9 602.1
2027 101.0 9.6 110.6 369.8 236.2 606.0
2028 104.0 9.7 113.7 379.2 237.8 617.0
2029 106.9 9.8 116.7 388.0 239.6 627.6
2030 106.5 9.8 116.3 388.4 240.8 629.2
2031 107.2 9.9 117.0 391.1 241.9 633.0
2032 109.3 9.9 119.2 396.0 243.0 639.0

@ Includes impacts due to leakage, including unpaid transactions.

&) Represents actual data.
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Table 4-3
Legacy System Historical and Forecasted Transactions and Toll Revenue Collected by
Facility

Transactions (Millions) ) Percent

Fiscal Year JFK Hatem BHT FMT FSK Bay Nice Total ® Growth
2016 &4 15.2 5.1 283 42.6 11.2 13.3 3.4 119.0 2.8
2017 15.5 5.1 27.6 45.4 11.3 13.6 3.4 122.0 2.5
2018 15.5 5.1 28.0 44.7 11.4 13.5 3.3 121.5 (0.3)
2019 15.2 5.1 20.8 48.2 12.8 13.6 3.3 119.1 (2.0)
2020 ¥ 12.5 4.4 14.2 423 11.9 11.5 2.8 996 (16.4)
2021 8.8 3.1 11.9 29.0 8.4 8.5 1.7 715 (28.3)
2022 15.7 45 26.0 43.4 12.2 14.8 3.4 120.0 68.0
2023 14.2 4.7 27.5 40.8 9.0 12.1 2.7 111.1 (7.5)
2024 @ 14.0 438 30.3 41.0 5.4 12.0 27| 1101 (0.8)
2025 14.2 4.8 26.0 42.8 8.9 12.0 2.8 111.5 1.2
2026 14.3 4.9 21.2 46.3 8.0 12.4 2.8 109.8 (1.5)
2027 14.4 49 21.5 46.6 8.0 12.4 2.8 110.6 0.8
2028 @ 14.4 49 25.9 44.2 9.0 12.4 29| 1137 2.8
2029 14.5 4.9 29.1 42.5 10.3 12.5 2.9 116.7 2.6
2030 14.6 4.9 31.3 42.9 7.2 12.5 2.9 116.3 (0.4)
2031 14.7 4.9 31.9 43.2 6.9 12.5 2.9 117.0 0.6
2032 14.7 4.9 30.0 43.5 10.5 12.6 3.0 119.2 1.8
I Revenue ($ Millions) © Percent

Fiscal Year ™ FMT FSK Bay Growth
2016 ®4 $171.2 $11.8 $89.9| $191.3 $43.3 $52.8 $21.2| $581.4 2.8
2017 175.8 12.1 89.5 204.2 44.9 54.0 21.5 601.9 3.5
2018 177.2 11.6 91.4 205.1 45.9 53.4 20.7 605.3 0.6
2019 176.0 12.2 70.3 217.4 50.5 53.7 21.0 601.1 (0.7)
2020 @ 154.1 11.4 47.5 194.3 47.5 46.0 17.3 518.2| (13.8)
2021 117.2 9.2 39.8 141.5 35.7 33.0 10.8 387.4| (25.2)
2022 197.0 18.3 95.7 225.6 55.9 61.9 24.7 679.0 75.3
2023 182.7 12.7 97.3 208.8 41.9 51.4 19.5 614.3 (9.5)
2024 © 179.3 11.9 107.4 207.5 27.6 50.5 19.4 603.6 (1.7)
2025 179.7 11.9 91.7 212.2 40.2 50.6 19.6 605.9 0.4
2026 180.8 12.0 75.6 225.2 36.7 52.1 19.8 602.1 (0.6)
2027 181.9 12.0 76.6 226.5 37.0 52.2 19.9 606.0 0.7
2028 ©® 182.9 12.0 91.1 217.8 40.8 52.4 20.1 617.0 1.8
2029 183.9 12.1 101.3 211.6 46.0 52.5 20.2 627.6 1.7
2030 184.9 12.1 108.5 212.9 37.8 52.7 20.4 629.2 0.3
2031 185.9 12.1 110.3 214.1 37.2 52.8 20.5 633.0 0.6
2032 186.8 12.2 104.3 215.4 46.7 53.0 20.7 639.0 1.0

@ Actual data presented for FY 2016 through FY 2022.
@ Summations may not equal total due to rounding.
@ Leap Year

“ Year of toll decrease.

® ncludes impacts due to leakage, including unpaid transactions.
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4.3 Intercounty Connector
4.3.1 Forecast Methodology and Assumptions

Base ICC annual collected trip and toll revenue forecasts were made using a review and analysis
of the most recent historical trends (pre-pandemic) and adjusting base growth rates estimated in
the most recent previous ICC forecast update, as necessary. Additionally, updated COVID-19
impact factors were applied to the resulting base forecasts. Estimated trips and revenue reflects
collected toll revenue by MDTA after assumed reductions due to leakage of unbillable and unpaid
trips. The forecasts reflect the assumptions listed in Section 4.1, including those listed in Table
4-1 related to MDTA business rules, such as NOTD invoicing, new payment methods, and new
classifications.

Related to other projects that may potentially impact the ICC, previous sketch-level modeling of
the impacts of the Maryland 1-495 and I-270 Managed Lanes Traffic Relief Plan (TRP) on the ICC
showed the potential for impacts on ICC traffic. The TRP is broken down into multiple phases. On
May 12, 2021 the recommended preferred alternative (RPA) for the TRP program was announced
to be American Legion Bridge [-270 to [-370 (Phase 1 South). This RPA focuses solely on building
a new American Legion Bridge and delivering two high occupancy toll (HOT) managed lanes in
each direction on Phase 1 South. No action was taken on the remainder of [-495 east of the [-270
eastern spur. Based on sketch-level modeling, Phase 1 South is not anticipated to have any
negative impacts on the ICC forecast projections and could instead have a positive impact. In the
future should other phases of the TRP program advance, the potential impacts would need to be
monitored. Sketch-level modeling has shown that the ICC appeared to be negatively impacted by
priced managed lanes on the 1-495 north beltway between [-270 and 1-95, as this section of [-495
is parallel to and serves as an alternative route to the ICC for some trips.

4.3.2 Forecast Results

Table 4-6 provides the Intercounty Connector actual collected trips and revenue for FY 2022 and
the forecasted collected trips and revenue for FY 2023 through FY 2032, by ETC and video. Due to
the changes in MDTA business rules discussed previously in the Legacy section, ETC and video
transactions and revenue are forecasted to decrease in FY 2023 over FY 2022 but will be back to
normal levels by FY 2024 and remain stable through the end of the forecast in FY 2032.

For purposes of budgeting and the tracking of actual versus forecasted transactions and revenue,
monthly forecasts of transaction and toll revenue were developed for FY 2023 and FY 2024.
Table 4-7 presents the Intercounty Connector monthly forecasted trips and collected toll
revenue for FY 2023 and FY 2024. Actual July 2022 data is shown for transactions and revenue.
All other monthly data presented in this table is forecasted.
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Fiscal Year

2022 @
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032

E-ZPass

Trips (Millions
Video

36.7 4.8
31.3 2.6
33.3 2.4
34.5 2.6
36.8 2.8
37.6 2.8
38.3 2.9
39.1 3.0
39.8 3.0
40.5 3.1
41.1 3.1

Table 4-6
Intercounty Connector Forecasted Collected Annual Trips and Collected Toll Revenue

Total

41.5
33.9
35.8
37.2
39.6
40.4
41.2
42.0
42.9
43.5
44.2

71.4
56.0
58.4
60.5
64.5
65.8
67.1
68.4
69.8
70.8
71.9

Toll Revenue ($ Millions

E-ZPass Video

13.5
7.6
7.2
7.7
8.2
8.4
8.6
8.7
8.9
9.0
9.2

) (1)

Total

84.9
63.5
65.6
68.2
72.7
74.2
75.6
77.1
78.7
79.9
81.1

M) |ncludes impacts due to leakage, including unpaid transactions.

@ Represents actual data.
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Table 4-7
Intercounty Connector Forecasted Collected Monthly Trips and Collected Toll Revenue

Trips (Millions) Toll Revenue ($ Millions)
Month PCE-ZPass CV E-ZPass Video Total PCE-ZPass CV E-ZPass Video Total

FY 2023

July 2.217 0.084 0.369 2670 | S 3917|S 0611|$S 1.057|$ 5.584
August 2.628 0.088 0.235 2.950 4.232 0.576 0.661 5.469
September 2.661 0.091 0.251 3.003 4.429 0.678 0.715 5.822
October 2.822 0.097 0.252 3.171 4.689 0.718 0.716 6.122
November 2.505 0.073 0.202 2.780 4.034 0.481 0.579 5.094
December 2.359 0.070 0.196 2.625 3.800 0.462 0.561 4.822
January 2.225 0.064 0.181 2.470 3.580 0.410 0.521 4.511
February 2.145 0.063 0.166 2.373 3.451 0.402 0.481 4.334
March 2.671 0.082 0.175 2.928 4.298 0.522 0.511 5.331
April 2.618 0.080 0.186 2.884 4.212 0.512 0.546 5.271
May 2.781 0.085 0.201 3.068 4.476 0.547 0.591 5.613
June 2.721 0.087 0.216 3.025 4.378 0.560 0.637 5.575
FY TOTAL 30.353 0.965 2.630 33949 |$ 4949 (S 6478 |S 7.575|S 63.548
FY 2024

July 2.677 0.085 0.222 2984 |S 4307|S 0545|S 0625($ 5.478
August 2.791 0.094 0.227 3.113 4.491 0.605 0.659 5.756
September 2.658 0.078 0.226 2.961 4.276 0.500 0.669 5.446
October 2.915 0.090 0.217 3.221 4.690 0.577 0.662 5.929
November 2.664 0.079 0.201 2.944 4.287 0.506 0.617 5.410
December 2.469 0.073 0.191 2.733 3.973 0.470 0.581 5.024
January 2.401 0.071 0.180 2.652 3.863 0.456 0.542 4.861
February 2.375 0.071 0.176 2.621 3.821 0.452 0.541 4.814
March 2.754 0.082 0.183 3.020 4.432 0.528 0.529 5.489
April 2.860 0.092 0.195 3.146 4.601 0.588 0.544 5.733
May 2.954 0.092 0.208 3.254 4.754 0.588 0.590 5.932
June 2.806 0.088 0.221 3.115 4.515 0.566 0.624 5.705
FY TOTAL 32.323 0.997 2.445 35764 |$ 52.009 (S 6384|$ 7.184 (S 65577

) Includes impacts due to leakage, including unpaid transactions.
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4.4 1-95 ETLs
4.4.1 Forecast Methodology and Assumptions

The I-95 ETL forecasts were made using a spreadsheet modeling methodology. The spreadsheet
model was calibrated to actual pre-COVID-19 I-95 ETL traffic and revenue performance and was
then used to forecast future traffic and revenue for the existing ETL section and the future ETL
extensions.

To develop the [-95 ETL forecast spreadsheet model, a series of counts were first obtained from
the Maryland ITMS count monitoring site to produce a 2019 average weekday traffic profile. The
profile was balanced to 2019 levels so to provide a “normal” traffic profile excluding any impacts
of the COVID-19 pandemic. The balanced traffic profile and speed data from INRIX were used to
calibrate the tolling algorithms built into the spreadsheet model and to recognize the different
peaking patterns by time of day and direction. Similar to a full travel demand model for a priced
managed lane forecast, the spreadsheet model tolling algorithm considered value of time, toll
rates, travel time savings, and travel time reliability to estimate demand for the ETL.

Once the spreadsheet model was calibrated, it was used to develop the 10-year forecast. The [-95
ETL forecast used the assumptions described in Section 4.1, including the detailed assumptions
related to methods of payment and vehicle classifications. Also included for the [-95 ETL forecast
was the assumption of the future northbound extension. This project will include widening and
construction of the I-95 ETLs northbound from MD 43 to beyond MD 24 to accommodate two ETL
lanes and I-695 direct connectors as detailed in the construction impacts discussion within
Section 4.2. A schematic showing the [-95 ETL extensions is included in Chapter 1. A baseline
growth forecast was applied to estimate future volumes on the corridor. Based on the calibrated
settings within the model, the future year models estimated what percent of traffic will choose to
use the ETLs based on capacity, estimated future speeds within the corridor, value of time, toll
rates, and travel time reliability. The spreadsheet model was developed without COVID-19
impacts which were then applied to the forecast results as a post-processing adjustment.

CDM
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4.4.2 Forecast Results

Table 4-8 provides the forecasted annual trips and toll revenue for the total of the existing
section and planned extensions of the [-95 ETLs, including the [-695 direct connectors. Access
changes to and from the ETLs are planned with the opening of the extensions

Table 4-8
I-95 ETL Total with Extensions Forecasted Collected Annual Trips and Toll Revenue

@ Toll Revenue ($ Millions)

Fiscal Year E-ZPass Video Total E-ZPass Video Total

Trips (Millions)

2022 @ 8.6 0.4 9.0 13.2 0.9 14.1
2023 10.9 0.3 11.1 15.7 0.4 16.1
2024 11.6 0.3 11.9 16.8 0.4 17.2
2025 © 12.0 0.3 12.3 18.9 0.5 19.4
2026 12.2 0.3 12.5 21.0 0.5 21.5
2027 12.8 0.3 13.1 22.2 0.6 22.8
2028 ¥ 14.7 0.4 15.1 26.5 0.7 27.2
2029 16.7 0.4 17.2 31.3 0.8 32.1
2030 17.6 0.5 18.0 33.0 0.8 33.9
2031 18.5 0.5 18.9 34.8 0.9 35.7
2032 19.4 0.5 19.9 36.7 0.9 37.7

@ Includes impacts due to leakage, including unpaid transactions.
) Represents actual data.
) Phase 1 of northbound extension assumed openingonJan 1, 2025.

) Phase 2 of northbound extension and 1-695 DCs assumed openingonJan 1, 2028.

For purposes of budgeting and the tracking of actual versus forecasted trips and revenue,
monthly forecasts of collected trips and toll revenue were developed for FY 2023 and FY 2024.
Table 4-9 provides the monthly forecasted collected trips and toll revenue for the 1-95 ETLs by
passenger car and commercial vehicle. Actual July 2022 data is shown for transactions and
revenue. All other monthly data presented in this table is forecasted.

CcCDM
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Dhith

Table 4-9

Trips (Millions) )

I-95 ETL Forecasted Monthly Collected Trips and Toll Revenue

Toll Revenue ($ Millions) )

E-ZPass Video Total E-ZPass Video Total

FY 2022

July 0.739 0.038 0.777 1.124 0.090 1.214
August 0.985 0.025 1.010 1.400 0.054 1.454
September 0.845 0.022 0.867 1.201 0.046 1.248
October 0.990 0.025 1.015 1.407 0.054 1.461
November 0.951 0.024 0.975 1.352 0.052 1.404
December 0.948 0.024 0.973 1.348 0.052 1.400
January 0.710 0.018 0.728 1.009 0.039 1.048
February 0.819 0.021 0.840 1.164 0.045 1.209
March 0.860 0.022 0.882 1.222 0.047 1.269
April 1.021 0.026 1.047 1.451 0.056 1.506
May 0.997 0.026 1.023 1.418 0.055 1.472
June 0.983 0.025 1.009 1.398 0.054 1.451
FY TOTAL 10.848 0.297 11.145 | $15.492 [ $ 0.643 | $16.135
FY 2023

July 1.068 0.027 1.095 1.519 0.059 1.577
August 1.031 0.026 1.058 1.466 0.057 1.523
September 0.877 0.022 0.899 1.247 0.048 1.295
October 1.033 0.026 1.060 1.470 0.057 1.526
November 0.993 0.025 1.019 1.412 0.054 1.467
December 0.987 0.025 1.012 1.404 0.054 1.458
January 0.755 0.019 0.774 1.074 0.041 1.115
February 0.888 0.023 0.911 1.264 0.049 1.312
March 0.889 0.023 0.912 1.265 0.049 1.313
April 1.055 0.027 1.082 1.501 0.058 1.558
May 1.055 0.027 1.082 1.500 0.058 1.558
June 1.017 0.026 1.043 1.447 0.056 1.503
FY TOTAL 11.649 0.299 11.948 | $16.567 | $ 0.638 | $17.206

) |ncludes impacts due to leakage, including unpaid transactions.
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4.5 Other Revenue
4.5.1 Forecast Methodology and Assumptions

In addition to collected toll revenue, MDTA also collects “Other Revenue” associated with the
operation of its facilities. These have been summarized into the following categories:

1. Unused Commuter and Shoppers Plan Trips
2. Transponder Fees and Sales

a. Transponder sales

b. Monthly Service Fees

3. Hatem E-ZPass® program
4. Violation Recovery
5. Commercial Vehicle Fees and Discounts

a. Post-Usage Discount
b. Supplemental Rebate Plan
c. Over-Size Permit Fee

The following sub-sections provide a description of each of the other revenue categories that are
considered in this forecast. Not that previously CDM Smith also included another category called
concession revenue in the annual forecast update. At the direction of MDTA, in this forecast
concession revenue is no longer included in other revenue.

Unused Commuter and Shoppers Plan Trips

MDTA provides customers the option to enroll in commuter plans which provide discounts for
frequent trips. As discussed previously in Chapter 1, MDTA offers three different Commuter
Plans based on the facilities included in the plan as well as a Shoppers Plan. All plans allow
customers to purchase a large number of discounted trips that must be used in a specific time
period. Any remaining balance after the time periods have expired is included in other revenue as
“unused pre-paid trip revenue”.

Transponder Fees and Sales

As of May 23, 2018, the $7.50 cost for the Standard E-ZPass® transponder was eliminated, while
costs for the Exterior and Fusion transponders remained unchanged at $15.00 and $50.00,
respectively. The Standard is the more typical windshield mounted transponder, the Exterior is
mounted to a passenger car’s front license plate, and the Fusion is for commercial vehicles such
as trucks and RVs.

Prior to July 1, 2015, account holders were subject to a monthly account fee of $1.50. Accounts
making three-or-more transactions per month were exempt from this fee, but any user with less
than three transactions were charged. As of July 1, 2015, this monthly account fee was eliminated
for Maryland E-ZPass® account holders. Monthly fees are still assessed on Maryland E-ZPass®
accounts for out-of-state customers but were temporarily paused in FY 2022 as part of customer
focused business rule changes. These fees were resumed in FY 2023 on August 10th, 2022.

CDM
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Hatem E-ZPass® Program

The Hatem Bridge E-ZPass® Program provides drivers with two possible plan options. Choice A
allows drivers with a two-axle vehicle to pay $20 per year for unlimited trips plus a transponder
fee without any additional fees or prepaid toll deposits. However, this plan allows the E-ZPass® to
only be used on the Hatem Bridge, and cannot be used at other toll facilities or with other E-
ZPass® discount plans. Choice B is an add-on to a standard Maryland E-ZPass® account. This
allows drivers to pay $20 per year for unlimited trips at the Hatem Bridge. There are associated
account maintenance fees for non-Maryland accounts as well as a pre-paid toll balance, but this
plan also gives drivers a discount off the base toll rate for two-axle vehicles at all Maryland toll
facilities, excluding the Intercounty Connector and I-95 Express Toll Lanes, and can be combined
with other discount plans. The discount provided is 37.5 percent for the Bay Bridge and 25
percent for all other facilities. Revenue associated with purchasing these plans is included in the
other revenue.

Violation Recovery

Historical violation recovery data through FY 2022 have been provided by MDTA. Prior to FY
2016, “violation fees” were charged to drivers who chose not to initially pay their toll. Since video
customers are no longer assessed “violations fees” but are instead assessed civil penalties if they
do not pay their video tolls within 45 days, no estimates of future “violation fee” revenue for the
Legacy facilities, the ICC and I-95 Express Toll Lanes are included in the other revenue forecast.
Future forecasts of civil penalty revenue are based on the following assumptions:

= Civil penalties were reduced from $50 to $25 in FY 2021 for all transactions with civil
penalties and will remain at $25 for the duration of the forecast.

=  (Civil penalty collections in FY 2022 were impacted due to the MDTA customer assistance
program which was initiated in February 2022 and will remain in place through November
2022. Civil penalty collections are assumed to be reduced in FY 2023 due to the delay in the
assessment and payment of civil penalties after the customer assistance program expires.

Commercial Vehicles Fees and Discounts

There are two available discount programs for commercial vehicles with five-or-more-axles. The
first plan is the post-usage plan, which is account specific and can be used on all eligible facilities.
With this plan, each account is assessed after 30 days and the post-usage discount is calculated
based on the total toll usage. The fee estimates for this program were developed from existing
data and historical trends.

The other available discount plan is similar in that it is account specific and can be used on all
eligible facilities. With this plan however, the account assessment after 30 days calculates the
discount based on the total trips per transponder.

In addition to the two discount plans available to commercial vehicles, there is a fee for over-
sized and/or overweight vehicles. As of May 1, 2009, a $25 permit fee was charged and covered
all MDTA maintained roadways along the vehicle’s route. This fee is a one-time charge and is not
applied at any specific tolling location.

CDM
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4.5.2 Forecast Results

Table 4-10 provides the historical and forecasted other revenue for the Legacy facilities, ICC, and
[-95 ETLs. Historical data is shown for FY 2016 through FY 2022. Due to COVID-19 and the
associated business rule changes, other revenue increased by 43 percent from FY 2021 to FY
2022. This is due to an increase in processing of the backlogged video transactions, leading to an
increase in civil penalty collections in FY 2022 prior to the initiation of the customer assistance
program. Other revenue is forecasted to decrease slightly in FY 2023 due to ongoing grace period
for civil penalty collections from the customer assistance program. By FY 2024, civil penalties are
forecasted to increase significantly as normal violation procedures are expected to be in place for
the entire year.

Table 4-11 provides the FY 2023 and FY 2024 monthly other revenue forecast for the combined
Legacy facilities, ICC, and I-95 ETLs.

CDM
Smith 4-18




Chapter 4 ¢ Forecasts by Facility

‘8uipunoJ 01 anp |e101 Yolew jouAew suonewwns (g)
*SuOINpal 91eJ [|01123]9S JO JB3A (T)

“eyep |enpe syuasaidal TZ0Z - 9T0T Ad (1)
VL1AIN woJy eyep |BIUO03SIH :924N0S

1TYS SE'9 - 620 %00 wl (c0°T) (sz'6) - SLOb 08T 69'T 500 [4¥4) 7602
SL'E€S 629 = 620 %00 wT (90°T) (0z'6) > 607 08T 89'T 500 9T T€0C
SE'€S 79 - 620 00 1T (90°1) (91°6) - 60°0% 03T (9T 500 (oraras 0£0z
80'€S S0'9 = 62°0 ¥0°0 1T (sot) (TT6) = 10°0% 6L°T (9T S0°0 N4 620
9v'zs 68°'S - 62°0 %00 (o1 (sot) (0°6) - 85°6€ 6L'T 99T S0°0 80°CT 820¢
65°0S €L'S = 620 %00 61T (#0°T) (z06) = 06°LE 8L'T S9'T 500 70T £20¢
10°0S 9€'s - 820 00 6T'T (¥0°T) (86°8) - TLLE 8L'T ¥9'T 500 96'TT 920¢
95°0S 66V = 820 Y00 8T'T (e0°T) (€6°8) > 19°8€ LL'T €9°T 500 06'TT 520
441 08'S - 820 00 9T'1T (tot) (££°8) - L9°EE 03T 91T 500 6L°TT 20z
85'TC 09¢C = 820 ¥0°0 ITT (zo'1) (¥8'8) = IP'eT 9L'T GeT S0°0 8LTT €20
8997 IT'9 - (v00) 00 6T'T (zoT) (£8°0T) ) €0'8T 9L'T (ze0) €€°0 1T 4404
0L'8T 8S°€ = 500 (000) S0'T (¥8°0) (9£9) = 99°€T IST 10°C (zT0) 6Vt T20¢
96°€ €6'TT - ¥€0 00 90T (og'T) (€9'8) - €697 69'T S0°C o ¥9°0T 020z
8L°6€ 6T°0T = LT0 (ot°0) 9T (oz'T) (85°8) > LTTT 89T 65T (09°0) 00°%T 6T0C
Is'or 19°€T - 920 S0 9T'1T (62°T) (T6°2) - €197 (9T 18T ov'T ¥9°€T 8T0C
9b°vS Y0'TC = Z4) [440) 9T'T (91°1) (6£9) = S9°0C T Wt 00¢C Y0¥T LT0T
9€"vE 87’8 - 440 LT0 €11 (90°1) (6€9) - 000T | 09T 67T 99T 9e'LT @ 9T0T

(g 2NUBA3Y sanjeuad sa34 s994 sajes 994 UN0dSIq juUnodsid  S934 sanjeudd weisSoid  S994 sajleS  anuUaAY (n) 1E3A
yl0 101 [IAD  UOHEOIA unoXy Jspuod  Huudd Adusnbaij aSesn uUOHBIOIA  |IAD  SSedz-3 junoxdy  Japuod duy [easty
Ajyauoly  -sues) azis ysiH -1s0d waleH AyuoN -suesl  pled-aid

-130N0 pasnun

A1anoaay uonejoip sajes S3PIYIA [_IIBWWO) A1anoaay uonejoip S3Jes pue s394 dJINIBS
pue saa4 37138
s113 §6-1 '8 40392Uu0) Ajunodia3u| sani|ed Aesa

£1q1de,] Aq 9NuU3AY J13Y10
0T-¥ 31qel

4-19



Chapter 4 ¢ Forecasts by Facility

Table 4-11
Forecasted Monthly Other Revenue

Total Other
Revenue

FY 2023

July 0.660
August 0.632
September 0.565
October 0.587
November 0.529
December 0.535
January 2.433
February 2.449
March 2.290
April 3.905
May 3.588
June 4.404
FY TOTAL S 22.579
FY 2023

July 3.787
August 3.882
September 3.907
October 4.579
November 4.479
December 4.525
January 3.557
February 3.404
March 3.675
April 3.404
May 3.372
June 3.853
FY TOTAL S 46.423
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Chapter 5

Total Forecast Results

This chapter provides a summary of the total MDTA system collected transactions/trips and
revenue for all facilities. Table 5-1 provides the total annual collected transactions for the Legacy
system and total trips for the Intercounty Connector (ICC) and I-95 ETLs for FY 2022 actual and
the FY 2023 to FY 2032 forecast.

Table 5-1
Total System Collected Transactions/Trips

Transactions (millions)

Percent
Fiscal Year Legacy ICC 1-95 ETL Total ) Change
2022 @ 120.0 41.5 9.0 170.5 -
2023 111.1 33.9 11.1 156.1 (8.4)
2024 110.1 35.8 11.9 157.9 11
2025 111.5 37.2 12.3 161.0 2.0
2026 109.8 39.6 12.5 161.9 0.6
2027 110.6 40.4 13.1 164.2 1.4
2028 113.7 41.2 15.1 170.0 3.6
2029 116.7 42.0 17.2 175.9 3.5
2030 116.3 42.9 18.0 177.2 0.7
2031 117.0 43.5 18.9 179.5 13
2032 119.2 44.2 19.9 183.3 2.1

W summations may not equal total due to rounding.

(@) Represents actual data.

Table 5-2 provides the total system collected revenue, summarized by Legacy system toll
revenue, ICC toll revenue, I-95 ETL toll revenue, and other revenue for all MDTA facilities for FY
2022 actual and the FY 2023 to FY 2032 forecast.

Figure 5-1 provides a graphical representation of the share of transactions/trips by facility for
the first year and last year of the 10-year forecast, FY 2023 and 2032. In FY 2023, the Legacy
system is forecasted to account for 71 percent of total transactions and trips, and the [-95 ETLs
are forecasted to account for the smallest share at seven percent. By FY 2032, due to
comparatively higher growth rates on the ICC and I-95 ETLs, more significant recovery from the
COVID-19 impacts, and the I-95 ETL extension, the Legacy system is forecasted to account for 65
percent of total transactions. ICC trips are forecasted to increase slightly from 22 to 24 percent,
and the [-95 ETL trips are forecasted to increase to 11 percent by FY 2032.
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Chapter 5 ¢ Total Forecast Results

Table 5-2
Total System Collected Toll and Other Revenue

Revenue ($ millions)

Percent
Fiscal Year Legacy 1-95 ETL Other ™ Total @ Change
2022 © 679.0 84.9 14.1 26.7 804.7 -
2023 614.3 63.5 16.1 22.6 716.6 (10.9)
2024 603.6 65.6 17.2 46.4 732.8 2.3
2025 605.9 68.2 19.4 50.6 744.1 1.5
2026 602.1 72.7 215 50.0 746.3 0.3
2027 606.0 74.2 22.8 50.6 753.5 1.0
2028 617.0 75.6 27.2 52.5 772.3 2.5
2029 627.6 77.1 32.1 53.1 789.9 2.3
2030 629.2 78.7 33.9 53.4 795.1 0.7
2031 633.0 79.9 35.7 53.8 802.3 0.9
2032 639.0 81.1 37.7 54.2 812.0 1.2

) |ncludes Other Revenue from Legacy, ICC, and 1-95 ETL. Does notinclude concession revenue.
(2) symmations may not equal total due to rounding.

3) Represents actual data.

Figure 5-1
Share of Collected Transactions/Trips, FY 2023 and FY 2032

FY 2023

1-95
7%

ICC
22%

Legacy
71%

ICC
24%

FY 2032

1-95
11%

Legacy
65%
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Chapter 5 ¢ Total Forecast Results

Figure 5-2 provides the same graphical representation for collected total revenue, separated by
facility toll revenue and other revenue. Due to the higher share of transactions, the Legacy system
also provides the highest share of total revenue and is forecasted to decrease from 86 percent in
FY 2023 to 79 percent by FY 2032 for the same reasons as the transaction share changes. The ICC
and [-95 ETLs will increase slightly from FY 2023 to FY 2032, while other revenue is forecasted to
have the biggest increase in share of total revenue from three percent in FY 2023 to seven
percent in FY 2032 due to the conversion to all cashless-tolling and forecasted corresponding
increase in civil penalty revenue. However, it should be taken into account that FY 2023 other
revenue will be lower than a typical year due to the customer assistance program which reduced
the potential civil penalties that could be collected.

Figure 5-2
Share of Collected Total Revenue, FY 2023 and FY 2032

FY 2023 FY 2032

1-95
icc 2% 1-95
5%

Legacy 79%
86%

Table 5-3 summarizes the FY 2023 and FY 2024 monthly forecasted transactions, toll revenue,
and other revenue for the combined Legacy system, ICC, and [-95 ETL's.
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Table 5-3
Total System Collected Monthly Transactions, Toll Revenue, and Other Revenue

Transactions Revenue ($ Millions) “?
(Millions) & Toll (04, 1-1¢ Total

FY 2023

July 13.635 64.320 0.660 64.980
August 13.999 61.568 0.632 62.200
September 13.366 60.104 0.565 60.669
October 13.925 62.018 0.587 62.605
November 12.858 56.815 0.529 57.344
December 12.759 56.686 0.535 57.222
January 11.565 52.051 2.433 54.484
February 11.110 48.766 2.449 51.215
March 12.705 55.429 2.290 57.719
April 13.157 57.133 3.905 61.038
May 13.521 59.380 3.588 62.969
June 13.551 59.707 4.404 64.111
FY TOTAL 156.150 | $ 693.976 | $ 22.579 | $ 716.555
FY 2024

July 13.900 59.857 3.787 63.645
August 14.138 61.670 3.882 65.552
September 13.073 57.414 3.907 61.320
October 13.706 59.470 4.579 64.049
November 13.033 56.760 4.479 61.239
December 12.813 55.835 4.525 60.360
January 11.827 52.473 3.557 56.030
February 11.725 50.866 3.404 54.270
March 12.783 54.956 3.675 58.631
April 13.490 58.240 3.404 61.644
May 13.809 60.008 3.372 63.381
June 13.559 58.808 3.853 62.661
FY TOTAL 157.857 | $ 686.359 | $ 46.423 | $ 732.782

@) |ncludes impacts due to leakage, including unpaid transactions.

(2) Other revenue does not include concession revenue.
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Chapter 6

Forecast Comparisons

This chapter provides comparisons of the current forecasts for the Legacy system, Intercounty

Connector, and [-95 ETL’s against the previous forecasts from the September 2021 annual update

in the report “Maryland Transportation Authority FY 2022 Traffic and Toll Revenue Forecast
Update.”

Table 6-1 provides the forecast comparison for the Legacy system, with actual revenue shown

for FY 2021 and FY 2022 in the current forecast. Passenger car revenue is forecasted to be lower

than the previous forecast in FY 2023 due to tapering of the collected backlogged transactions,

compounded by higher gas prices and inflation causing reduced travel in recent months. After FY

2023, the current forecast is generally higher than the September 2021 forecast due to updated
growth rates and construction impacts. In the current forecast construction schedules were
updated, as detailed in Section 4.2.2, with certain start dates and project durations being

affected. This is the reason for the variability of the 2.7 percent increase in FY 2025 as well as the

0.9 percent decrease in FY 2027, compared to the previous forecast.

Commercial vehicles have performed well during the pandemic and have shown growth even
over pre-pandemic levels. In the current forecast, the overperformance from FY 2022 of 5.2

percent is expected to taper in the next few years as pandemic induced trends start to wane, and
to account for economic uncertainty with high inflation, gas prices, and cost of goods. In the outer
years of the forecast from FY 2025 through FY 2031, the current forecast is generally 0.6 percent

lower than the previous forecast due to lower growth rates. The variations seen in FY 2026
through FY 2028 are due to the construction impacts previously noted for passenger cars.

Table 6-1
Legacy System Toll Revenue Comparison

Total Vehicles

% Diff -
Current vs.

Commercial Vehicles

% Diff -
Current vs.

Passenger Cars
% Diff -

Current vs.

Sept.2021 Sept.2021 Current™  Sept.2021 Sept.2021  Current™  Sept.2021  Sept.2021 Current™
2021 209.5 0.7% 211.0 178.0 0.1% 178.2 387.5 0.4%| $ 389.2
2022 448.1 -7.7% 413.6 252.2 5.2% 265.4 700.3 -3.0% 679.0
2023 376.0 -1.1% 371.8 234.1 3.6% 242.5 610.0 0.7% 614.3
2024 367.4 0.6% 369.5 233.2 0.4% 234.1 600.6 0.5% 603.6
2025 362.5 2.7% 372.3 235.0 -0.6% 233.6 597.5 1.4% 605.9
2026 365.9 0.3% 367.1 236.6 -0.7% 234.9 602.4 -0.1% 602.1
2027 373.3 -0.9% 369.8 237.1 -0.4% 236.2 610.4 -0.7% 606.0
2028 380.4 -0.3% 379.2 237.9 0.0% 237.8 618.3 -0.2% 617.0
2029 384.8 0.8% 388.0 241.0 -0.6% 239.6 625.8 0.3% 627.6
2030 388.2 0.0% 388.4 242.1 -0.6% 240.8 630.4 -0.2% 629.2
2031 390.8 0.1% 391.1 2433 -0.6% 241.9 634.0 -0.2% 633.0
2032 - - 396.0 - - 243.0 - - 639.0
@ Actual revenue shown for 2021 and 2022.
cs%v%th 6-1
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Table 6-2 provides the forecast comparison for the Intercounty Connector. The current forecast
is lower than the September 2021 forecast by 10.7 percent in FY 2023, tapering down to 4.2
percent by FY 2026. This reduction is due to revised forecast assumptions that some portion of
the impacts of the pandemic on commuting and travel patterns will persist throughout the
forecast period. Trips on the ICC, [-95 ETLs, and other congestion-based facilities in the region
have had higher lingering COVID-19 impacts than traditional toll roads or the bridges and tunnels
that comprise the Legacy system. The increase in telecommuting is having an ongoing impact of
work-related trips, and there is uncertainty on when and if those trips will return in the future as
various sectors of the workforce adapt to working from home.

Table 6-2
Intercounty Connector Comparison

% Diff -

Fiscal Current vs.

Year Sept. 2021 Sept. 2021 Current
2021 S 20.0 6.6%| S 21.3
2022 83.9 1.2% 84.9
2023 71.2 -10.7% 63.5
2024 72.9 -10.1% 65.6
2025 74.4 -8.3% 68.2
2026 75.9 -4.2% 72.7
2027 77.4 -4.2% 74.2
2028 78.9 -4.2% 75.6
2029 80.5 -4.2% 77.1
2030 82.1 -4.2% 78.7
2031 83.3 -4.2% 79.9
2032 - - 81.1

) Actual revenue shown for 2021 and 2022.

Table 6-3 provides the forecast comparison for the [-95 ETLs. In the current forecast, near-term
projections were revised to account for lingering COVID-19 impacts, similar to the ICC. Baseline
growth was updated based on the growth for JFK and FMT since these facilities are also on 1-95,
producing a positive 0.3% change in FY 2026 and FY 2027. In FY 2028, the [-695 direct connector
ramps are assumed to open mid-fiscal year which was not an assumption in the September 2021
forecast.
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Table 6-3
I-95 ETLs Comparison

% Diff -

Fiscal Current vs.

Year Sept. 2021 Sept. 2021 Current
2021 S 7.7 1.2%| S 7.8
2022 14.9 -5.6% 14.1
2023 16.7 -3.2% 16.1
2024 17.8 -3.2% 17.2
2025 19.6 -0.8% 19.4
2026 21.5 0.3% 21.5
2027 22.7 0.3% 22.8
2028 24.8 9.8% 27.2
2029 26.9 19.0% 32.1
2030 28.5 19.0% 33.9
2031 30.0 19.0% 35.7
2032 - - 37.7

@ Actual revenue shown for 2021 and 2022.

Table 6-4 provides the forecast comparison for other revenue. Actual FY 2022 other revenue
came in higher than forecast, due to overperformance in civil penalty collections. FY 2023 other
revenue is forecasted to be nearly 41 percent lower than the previous forecast due to the delay in
civil penalty collections from the customer assistance plan which was not assumed in the
previous study. For all remaining years of the forecast, the current forecast is slightly higher than
the previous forecast due to higher passenger car transactions leading to higher civil penalty
collections.

Table 6-5 provides the forecasted total revenue comparison for the entire MDTA system.
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Table 6-4
Other Revenue Comparison(®)

% Diff -

Fiscal

Current vs.

Year Sept. 2021 Sept. 2021 Current?

2021 18.7 2.8% 19.2
2022 23.8 12.1% 26.7
2023 38.2 -40.6% 22.7
2024 a4.4 4.8% 46.5
2025 49.1 3.2% 50.6
2026 49.4 1.3% 50.1
2027 50.8 -0.2% 50.7
2028 52.4 0.3% 52.6
2029 52.1 2.0% 53.2
2030 52.4 2.0% 53.4
2031 52.7 2.2% 53.8
2032 - - 54.3

() Other revenue forecasts do not include concession revenue.
(2) Actual revenue shown for 2021 and 2022.

Table 6-5
Total System Revenue Comparison

Total System

% Diff -

Fiscal Current vs.

Year Sept. 2021 Sept. 2021 Current
2021 433.9 0.8% 437.5
2022 822.9 -2.2% 804.7
2023 736.0 -2.6% 716.6
2024 735.7 -0.4% 732.9
2025 740.6 0.5% 744.2
2026 749.2 -0.4% 746.4
2027 761.3 -1.0% 753.6
2028 774.4 -0.3% 772.4
2029 785.3 0.6% 790.0
2030 793.3 0.2% 795.2
2031 800.1 0.3% 802.4
2032 - - 812.1

@ Actual revenue shown for 2021 and 2022.




Disclaimer

CDM Smith used currently-accepted professional practices and procedures in the development of
the traffic and revenue estimates in this report. However, as with any forecast, it should be
understood that differences between forecasted and actual results may occur, as caused by events
and circumstances beyond the control of the forecasters. In formulating the estimates, CDM Smith
reasonably relied upon the accuracy and completeness of information provided (both written and
oral) by the MDTA. CDM Smith also relied upon the reasonable assurances of independent parties
and is not aware of any material facts that would make such information misleading.

CDM Smith made qualitative judgments related to several key variables in the development and
analysis of the traffic and revenue estimates that must be considered as a whole; therefore,
selecting portions of any individual result without consideration of the intent of the whole may
create a misleading or incomplete view of the results and the underlying methodologies used to
obtain the results. CDM Smith gives no opinion as to the value or merit of partial information
extracted from this report.

All estimates and projections reported herein are based on CDM Smith’s experience and judgment
and on a review of information obtained from multiple agencies, including MDTA. These estimates
and projections may not be indicative of actual or future values, and are therefore subject to
substantial uncertainty. Certain variables such as future developments, economic cycles,
pandemics, government actions, climate change related events, or impacts related to advances in
automotive technology etc. cannot be predicted with certainty and may affect the estimates or
projections expressed in this report, such that CDM Smith does not specifically guarantee or
warrant any estimate or projection contained within this report.

While CDM Smith believes that the projections and other forward-looking statements contained
within the report are based on reasonable assumptions as of the date of the report, such forward-
looking statements involve risks and uncertainties that may cause actual results to differ materially
from the results predicted. Therefore, following the date of this report, CDM Smith will take no
responsibility or assume any obligation to advise of changes that may affect its assumptions
contained within the report, as they pertain to socioeconomic and demographic forecasts,
proposed residential or commercial land use development projects and/or potential
improvements to the regional transportation network.

The report and its contents are intended solely for use by the MDTA and designated parties
approved by MDTA and CDM Smith. Any use by third-parties, other than as noted above, is
expressly prohibited. In addition, any publication of the report without the express written consent
of CDM Smith is prohibited.

CDM Smith is not, and has not been, a municipal advisor as defined in Federal law (the Dodd Frank
Bill) to MDTA and does not owe a fiduciary duty pursuant to Section 15B of the Exchange Act to
MDTA with respect to the information and material contained in this report. CDM Smith is not
recommending and has not recommended any action to MDTA. MDTA should discuss the
information and material contained in this report with any and all internal and external advisors
that it deems appropriate before acting on this information.
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