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L
EXECUTIVE SUMMARY

Jacobs Engineering Group, Inc. (“Jacobs”) was retained by the Delaware River Joint Toll
Bridge Commission (the “Commission” or “DRJTBC”) to prepare Level 3 — Investment
Grade Traffic and Revenue Forecasts for the tolling of the new Scudder Falls Bridge in the
Pennsylvania-bound direction (southbound direction of 1-95) and for the Commission’s
seven (7) existing toll bridges which are tolled only in the Pennsylvania-bound (westbound)
direction. The bridges span the Delaware River linking the states of New Jersey and
Pennsylvania and provide services for local, daily commuters and commercial, through-
traffic as well as many other travelers.

The DRJTBC does not collect tolls on the existing Scudder Falls Bridge, which is
designated a “toll-supported” facility by the Commission. Therefore, separate approaches
to the analyses documented in this report have been conducted: the approach to the new
Scudder Falls Bridge with tolling, which has no direct tolling history, and the approach to the
seven (7) existing toll bridges with tolling history. The different approaches are described
independently in this report. The analyses overall, however, consider the entire system and
are reflected in the results.

The conversion of the Scudder Falls Bridge from a toll-supported facility to a tolled facility
would coincide with the replacement of the existing bridge which carries Interstate 95 over
the Delaware River and has been in operation for over 55 years attaining an existing
customer base. Tolls would be collected southbound using All Electronic Toll Collection
(AET) technology, whereby customers will either pay tolls through E-ZPass or be identified
by their license plate (“Toll-by-Plate”) and sent a toll invoice. Tolling for the southbound
direction of travel is expected to begin on the Scudder Falls Bridge on June 1, 2019, after
the anticipated completion of the first span on May 1, 2019. Traffic and revenue forecasts
have been prepared with the Commission’s 9/26/16 approved set of toll rates for the years
2019 through 2026. In addition, Jacobs has estimated the toll collection costs with AET,
and traffic and revenue effects of Scudder Falls Bridge tolling on the nearby Trenton-
Morrisville Toll Bridge. To conduct the analysis for the new Scudder Falls Bridge, we used
our traffic and toll revenue model developed in 2014 for our previous Scudder Falls Bridge
Level 3 Study and updated it with the appropriate recent data and parameters.

To conduct the analysis for the seven (7) existing toll bridges, we used our traffic and toll
revenue model developed for our forecasts presented in 2014 and updated it with the
appropriate recent data and parameters. Jacobs analyzed historical traffic and toll revenue
data for the existing toll bridges to determine historical trends; correlated traffic with key
economic indicators; and researched demographic data and other key factors that have
affected recent traffic patterns and that will affect future traffic behavior. The traffic and

L ______________________________________|
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revenue forecasts for the seven (7) existing toll bridges are based on the current toll and fee
schedules. The data and analyses were used to develop a traffic and revenue model to
estimate annual trips and gross toll revenue for the period through 2026.

The models have the ability to adjust projections based on toll rates, economic parameters
by vehicle type, E-ZPass and commuter E-ZPass share, and various factors affecting the
collectability of Toll-by-Plate tolls. The traffic and revenue projections presented in this
report assume neither toll increases at the currently-tolled bridges, nor any toll increases at
the Scudder Falls Bridge after tolling commences in 2019.

In preparing these Level 3 — Investment Grade Traffic and Revenue Forecasts, Jacobs
developed modeling assumptions that are intended to achieve a 90 percent confidence
level in the forecast. Expressed in simple terms, our goal is that the forecasted revenue
levels would be achieved in nine of the ten years of the forecast.

This executive summary presents the results of our work efforts, including a review of the
overall forecasting methodology and a presentation of the final forecasts. The work,
analyses, and forecasts for the Commission are of investment-grade quality and are
suitable for financing.

T&R Study Methodology

Jacobs’ forecasting model for the new Scudder Falls Bridge uses historical correlations
between economic and demographic factors and adjusts those correlation factors for the
forecast when structural changes in relationships become apparent, and then predicts
background traffic growth as a function of forecasted economic and demographic factors.
These forecasts were then adjusted to reflect the improvements to the Scudder Falls Bridge
and to the nearby Pennsylvania Turnpike / I-95 Interchange based upon the Delaware
Valley Regional Planning Commission (DVRPC) regional transportation model that had
been run by DVRPC staff specifically for this purpose. Estimates of potential traffic diversion
off of the Scudder Falls Bridge due to tolling were developed from the 2014 survey results
and also from toll elasticity factors developed from Jacobs’ experience with other toll
facilities. These factors were then applied to determine the amount of traffic that would
remain on the Scudder Falls Bridge based on the toll rates. Using actual data from other
AET facilities, we estimated the factors that affect the collectability of Toll-by-Plate tolls
(e.g., accounting for bad license plate images, bad addresses or DMV records, and the
share of transactions paid on each level of invoicing) in order to calculate Toll-by-Plate
revenues from tolls and late/violation fees. Toll collection costs were estimated and used to
determine and justify the higher toll rate for Toll-by-Plate transactions. Figure ES-1
diagrams the Scudder Falls Bridge modeling process.

L ______________________________________|
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S
Figure ES-1: Scudder Falls Bridge Model Methodology

Hi ical Traffi dToll EconomicData external to
Historical DRITBC Infrastructure A 'Stoan i ;C :n toh DRITBC including Employment,
and Toll Policy CEny S eportsTIotg Population, GDP, IPI, Freight
DRITBC Toll System )
Development, Gas Prices

|

Historical Correlation Factors Economic
Relationship of EconomicFactors to Forecasts |
Commission Traffic Adjusted for Forecast Economic |
Infrastructure and Toll Policy Changes Factors

Forecasted Change in Future

Demand from DVRPC Model

Forecast Toll Free
Traffic

Survey Data Collected for the
Scudder Falls Bridge, Including
Volumes, Origin-Destination
Data, Travel Frequency, and \

more. Adjustmentsbased on

\ Futurelnfrastructureand Infrastructure and Toll Policy

Toll PO'ICYJ:\SSUmptIOnS [~ Guidancefrom DRITBC
Accounting for Toll

\ Diversion
‘- |
""\.‘ J
GrossT&R
/ Forecasts
/
//
/ V. AssumptionsRelated to

\ Collection of Toll Revenuesand

\ / Collectable
\ / TRR | Uncollectable Revenuesdueto

\ // ¢ « h Bad Im ages, Business Rules,

\ orecasts

\ // Failed DMV Lookup and Unpaid
N | .
Costs Associated with nvoices
Transaction Processing, Account - — Cost
Maintenance, and Collection of Forecasts
TollRevenues
W
Net
= Revenue
Forecasts

JACOBS Page 3



Long Term Traffic and Revenue Forecasts February 7, 2017
Delaware River Joint Toll Bridge Commission

The forecasting model for the seven (7) existing toll bridges also uses historical correlations
between economic and demographic factors and normalized traffic levels on the toll
facilities by vehicle and payment class; adjusts those correlation factors for the forecast
when structural changes in relationships are becoming apparent; and then predicts traffic as
a function of forecasted economic and demographic factors. These forecasts are then
adjusted to reflect DRIJTBC and non-DRJTBC system infrastructure construction and
improvement projects. Figure ES-2 diagrams the modeling process used for the existing toll
bridges.
Figure ES-2: DRJTBC Existing Toll Bridges Model Methodology
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The economic and demographic factors that were analyzed for the existing toll bridges
include the following:
e Population by region

e Employment by region

¢ Real Gross Domestic Project (GDP) by region

e Industrial Production Index (IPI)

e Manufacturing levels by region

e Freight movement

e (Gas prices

e National, regional, state vehicle miles traveled (VMT)

e Specific developments in the area of the bridges (housing, retail, etc.)

e Other demographic and socio-economic factors
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Combining the forecast of economic factors and correlation factors provides DRJTBC traffic
forecasts for existing infrastructure and toll policy. Population, GDP and IPI were
considered to be the most relevant from our correlation analysis of traffic to demographic
and socio-economic factors.

Toll Rates
Jacobs’ traffic and revenue model for the new Scudder Falls Bridge was used to test
various toll rates to attempt to meet the Commission’s revenue and tolling policy goals and
to conduct the analyses. The toll rate schedule approved by the Commission on September
26, 2016 is shown in Table ES-1. This schedule meets the Commission’s primary goal that
the extra price charged to Toll-by-Plate customers would cover the additional costs incurred
by Toll-by-Plate over E-ZPass transactions.
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S
Table ES 1: Scudder Falls Bridge Toll Rate Schedule-Approved September 26, 2016

Passenger Vehicles
Vehicles with up to two axles and less than 8-feet in height.
CLASS 1
2-axle Class 1 vehicle with E-ZPass $1.25
E-ZPass Class 1 Commuter Discount Toll $0.75
Discount available for customers with passenger-vehicle 40% Discount credited to eligible E-ZPass equipped vehicles that record 16 or more
transponders issued by the New Jersey E-ZPass Group. trips during a calendar month.
2-axle Class 1 vehicle Toll-by-Plate $2.60
Light Trucks
Vehicles with two axles and eight feet and above in height.
CLASS 2
2-axle Class 2 vehicle with E-ZPass $7.00
2-axle Class 2 vehicle with E-ZPass Off-Peak Discount $6.30
2-axle Class 2 vehicle Toll-by-Plate $8,35
Heavy Trucks
Vehicle-types with three or more total axles.
CLASS 3
3-axle vehicle with E-ZPass $12.75
3-axle vehicle with E-ZPass Off-Peak Discount $11.48
3-axle vehicle Toll-by-Plate $14.25
CLASS 4
4-axle vehicle with E-ZPass $17.00
4-axle vehicle with E-ZPass Off-Peak Discount $15.30
4-axle vehicle Toll-by-Plate $19.00
CLASS 5
5-axle vehicle with E-ZPass $21.25
5-axle vehicle with E-ZPass Off-Peak Discount $19.13
5-axle vehicle Toll-by-Plate $23.75
CLASS 6
6-axle vehicle with E-ZPass $25.50
6-axle vehicle with E-ZPass Off-Peak Discount $22.95
6-axle vehicle Toll-by-Plate $28.50
CLASS 7
7-axle vehicle with E-ZPass $29.75
7-axle vehicle with E-ZPass Off-Peak Discount $26.78
7-axle vehicle Toll-by-Plate $33.25
Off-Peak Hours: 9:01 PM to 5:59 AM
E-ZPass per-axle truck rate is $4.25; Toll-by-Plate per-axle rate is $4.75
Class 1 Passenger vehicles with a trailer will be charged an additional 51.00.
Class 2 through Class 7 vehicles with a trailer and/or towed vehicle
will be charged for the total combined axles at the current per axle rate.
Vehicles with a fifth wheel/gooseneck trailer will be charged for the
total combined axles at the current per axle rate.
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Jacobs’ traffic and revenue model for the seven (7) existing toll bridges uses the current
DRJTBC toll rates to conduct the analyses on these facilities. The current toll policy for the
DRJTBC has been in effect since June 30, 2011 and the current toll rates at each of the
seven (7) toll bridges are shown in Table ES-2.

Table ES-2: Current DRJTBC Toll Rates
(tolls charged in the westbound direction only)

Full iZf: :-nZdPass Discounted E-ZPass**

Class . Multiplier . Multiplier Trip
Trip Trip .
over Class 1 over Class 1 | Discount

Auto | 1 $1.00 $0.60 40%
2 $6.50 6.5 $5.85 9.75 10%
T 3 $12.00 12 $10.80 18 10%
é 4 $16.00 16 $14.40 24 10%
g 5 $20.00 20 $18.00 30 10%
O 6 $24.00 24 $21.60 36 10%
7 $28.00 28 $25.20 42 10%

* Class 1 vehicles pulling trailers are charged $2.00
** There is a discount of 10% for off-peak travel for E-ZPass commercial vehicles, and 40% for autos at all

time periods for 16 or more trips per month for those with NJ E-ZPass Regional Consortium accounts.

The current toll rate for Class 1 vehicles (2-axle automobiles) is $1.00 at each of the seven
(7) toll bridges. Class 2 vehicles (2-axle commercial trucks) are charged $3.25 per axle or
$6.50 per trip. Classes 3 through 7 vehicles (3 to 7 axle commercial trucks) are assessed a
rate of $4.00 per axle.

Forecasted Traffic and Revenue

Scudder Falls Bridge average annual daily traffic (AADT) forecasts with the approved toll
rates are shown in Table ES-3. Also included in Table ES-3 is the additional traffic
forecasted to cross the Trenton-Morrisville Bridge. With the onset of tolling of the Scudder
Falls Bridge, some customers who had been avoiding the Trenton-Morrisville Bridge due to
its toll (and thereby using the currently-free existing Scudder Falls Bridge) would switch their
trip back to the Trenton-Morrisville Toll Bridge, thus increasing traffic and revenue on that
bridge.

L ______________________________________|
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S
Table ES-3: Scudder Falls Bridge Average Annual Daily Toll Traffic Forecasts

Year Scudder | Growth | Additional AADT
Falls Bridge on Trenton-
AADT Morrisville
Bridge*
2019 27,624 1,805
2020 27,968 1.2% 1,761
2021 28,225 0.9% 1,751
2022 28,464 0.8% 1,743
2023 28,689 0.8% 1,740
2024 28,905 0.8% 1,736
2025 29,114 0.7% 1,744
2026 29,317 0.7% 1,750

*Traffic shift due to Scudder Falls Bridge tolling

The forecasted revenues with the approved toll rate schedule, netting out the costs of toll
collection, for the new Scudder Falls Bridge and additional traffic forecasted for the Trenton-
Morrisville Bridge, are presented in Table ES-4.

Table ES-4: Scudder Falls Bridge Net Revenues ($millions per year)

SFB Total SFB TBP Trenton-
SFB Toll-by- | Collected | Viol. & | TOTAL | Morrisville TOTAL SFB Toll
E-ZPass | Plate SFB Toll Late SFB Add'l Toll GROSS Collection NET
Year Tolls Tolls Revenue Fees REV Revenue* REVENUE Cost REVENUE
2019 $8.8 $1.3 $10.1 $0.9 $10.9 $0.9 $11.9 $(2.4) $9.5
2020 | $15.8 $3.4 $19.1 $2.2 $21.3 $1.6 $22.9 $(3.7) $19.2
2021 | S$16.2 $3.1 $19.3 $2.0 $21.3 $1.6 $22.9 $(3.5) $19.4
2022 | S$16.6 $2.9 $19.5 $1.8 $21.3 $1.6 $23.0 $(3.3) $19.6
2023 | S16.9 $2.7 $19.7 S1.7 $21.4 S1.6 $23.1 S(3.2) $19.9
2024 | S17.2 $2.6 $19.9 S1.7 $21.5 S1.7 $23.2 $(3.1) $20.1
2025 | S17.5 $2.6 $20.1 S1.6 $21.7 S1.7 $23.3 $(3.0) $20.3
2026 | $17.7 S2.5 $20.3 $1.6 $21.8 S1.7 $23.5 $(3.0) $20.5

*Due to traffic shifting to the Trenton-Morrisville Bridge from the Scudder Falls Bridge when it is tolled

The estimates of future annual gross toll revenue for the DRJTBC’s seven (7) existing toll
bridges are presented in Table ES-5. The estimates of gross toll revenue are of a 90
percent confidence level suitable for financing.
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The toll traffic and revenue forecasts were developed with the aid of a computerized
modeling platform created specifically for the DRJTBC. The base function of this model is
to take current traffic volumes by class and payment type for each DRJTBC toll facility and
adjust them in the future years for various factors such as underlying socio-
economic/demographic growth in the corridor.

Table ES-5: DRJTBC Gross Toll Revenues in millions, 2016 to 2026

Facility Delaware River Joint Toll Bridge Commission - Toll Revenue Projections
2016 | 2017 | 2018 | 2019 | 2020 [ 2021 | 2022 | 2023 | 2024 | 2025 | 2026 |

Trenton-Morrisville

Cars $8.50| $8.64] $8.70] $8.75| $8.80 $8.84| $8.89] $8.94| $8.99] $9.04] $9.09

Trucks $7.56 $7.53 $7.59 $7.71 $7.83 $7.95 $8.08 $8.21 $8.34 $8.47 $8.61

Total $16.06( $16.17| $16.29| $16.46| $16.63| $16.79| $16.97( $17.15| $17.33| $17.51| $17.70
New Hope-Lambertville

Cars $1.80 $1.82| $1.83] $1.84] $1.84| $1.85| $1.86 $1.87] $1.88] $1.89] $1.90

Trucks $1.44 $1.45 $1.47 $1.49 $1.51 $1.53 $1.55 $1.57 $1.59 $1.61 $1.63

Total $3.24| $3.27| $3.30| $3.33| $3.35| $3.38| $3.41| $3.44| $3.47| $350| $3.53
1-78

Cars $9.63| $10.52( $10.64| $10.74| $10.85| $10.96| $11.07| $11.18| $11.29| $11.40| $11.52

Trucks $52.23| $52.43| $52.94| $53.34| $53.74| $54.15| $54.57| $54.98| $55.41| $55.83| $56.26

Total $61.86| $62.95[ $63.58| $64.08| $64.59| $65.11| $65.64| $66.16| $66.70| $67.23| $67.78
Easton-Phillipsburg

Cars $5.24 $5.04 $5.05 $5.06 $5.07 $5.08 $5.09 $5.10 $5.11 $5.12 $5.13

Trucks $4.29 $4.23 $4.24 $4.25 $4.25 $4.26 $4.27 $4.28 $4.29 $4.30 $4.31

Total $9.53 $9.27 $9.29 $9.31 $9.32 $9.34 $9.36 $9.38 $9.40 $9.42 $9.44
Portland-Columbia

Cars $1.27] $1.21| $1.22] $1.23] $1.23] $1.24] $1.25 $1.26] $1.26] $1.27[ $1.28

Trucks $1.35| $1.28) $1.29] $1.29] $1.30] $1.30] $1.31|] $1.31| $1.32] $1.32| $1.32

Total $2.62| $2.49| $251| $2.52 $2.53| $2.54| $2.56( $2.57| $2.58| $2.59| $2.60
Delaware Water Gap

Cars $8.47 $8.92 $9.03 $9.11 $9.19 $9.28 $9.36 $9.44 $9.53 $9.62 $9.71

Trucks $25.18| $25.31| $25.52| $25.71| $25.89| $26.08| $26.27| $26.46| $26.65| $26.84| $27.04

Total $33.66| $34.23| $34.55| $34.82| $35.08 $35.36| $35.63| $35.90| $36.18| $36.46| $36.75
Milford Montague

Cars $1.28] $1.31] $1.31] $1.31] $1.32| $1.32| $1.32|] $1.33| $1.33] $1.33] $1.33

Trucks $0.40[ $0.39] $0.39] $0.39 $0.39] $0.39] $0.39| $0.39] $0.40| $0.40[ $0.40

Total $1.69| $1.70| $1.70| $1.70( $1.71| $1.71| $1.71| $1.72| $1.73| $1.73| $1.73
Legacy Toll Bridges - SubTotal

Cars $36.19| $37.46| $37.78| $38.04| $38.30| $38.57| $38.84| $39.12| $39.39| $39.67| $39.96

Trucks $92.46| $92.62| $93.44| $94.18| $94.91| $95.66| $96.44| $97.20| $98.00| $98.77| $99.57

Total $128.65| $130.08 | $131.22| $132.22| $133.21| $134.23| $135.28| $136.32| $137.39 | $138.44| $139.53
Scudder Falls

Toll Revenue $10.06] $19.12] $19.31] $19.49] $19.68| $19.88] $20.07| $20.27

Late Fees $0.87 $2.20 $2.00 $1.85 $1.74 $1.65 $1.60 $1.55

Trenton-Morrisville

Additional Revenue $0.94 $1.61) $1.62] $1.63] $1.64] $1.65 $1.67] $1.68

Adtl Costs -$2.42| -$3.72| -$3.49| -$3.32| -$3.20| -$3.11| -$3.05] -$3.01

Total $9.46| $19.22| $19.44( $19.65| $19.86| $20.07| $20.29| $20.50
All Toll Bridges

[Total | $128.65[ $130.08] $131.22[ $141.68] $152.43[ $153.67] $154.93| $156.18] $157.46 [ $158.73| $160.03|

Note: 2016 data shown is unaudited.
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1.0 INTRODUCTION

Jacobs Engineering Group, Inc. (“Jacobs”) was retained by the Delaware River Joint Toll
Bridge Commission (the “Commission” or “DRJTBC”) to prepare Level 3 — Investment
Grade Traffic and Revenue Forecasts for the tolling of the new Scudder Falls Bridge and
the Commission’s seven (7) existing toll bridges. All tolls are one-way, in the Pennsylvania-
bound direction, which is considered “westbound” for the existing toll bridges and
“southbound” for the Scudder Falls Bridge because it is located on 1-95, a north-south
interstate route. The bridges span the Delaware River linking the states of New Jersey and
Pennsylvania and provide services for local, daily commuters and commercial, through-
traffic as well as many other travelers.

The ‘new’ Scudder Falls Bridge will be a replacement of the existing bridge carrying
Interstate 95 over the Delaware River which has been in operation for over 55 years and as
such, already has an existing customer base. Tolls would be collected southbound using
All Electronic Toll Collection (AET) technology, whereby customers will either pay tolls
through E-ZPass or be identified by their license plate (“Toll-by-Plate”) and sent a toll
invoice. Tolling for the southbound direction of travel is expected to begin on the bridge on
June 1, 2019, after the anticipated completion of the first span on May 1, 2019. Traffic and
revenue forecasts have been prepared with the Commission’s approved set of toll rates for
the years 2019 through 2026. In addition, Jacobs has estimated the toll collection costs
with AET, and traffic and revenue effects of Scudder Falls Bridge tolling on the nearby
Trenton-Morrisville Toll Bridge.

The DRJTBC does not collect tolls on the existing Scudder Falls Bridge, which is
designated a “toll-supported” facility by the Commission. The conversion of this bridge from
a toll-supported facility to a tolled facility would coincide with the completion of the first
(southbound) span of the new Scudder Falls Bridge, a wider bridge with improvements to
the approaches and adjacent interchanges.

Jacobs conducted extensive research into the most relevant historic and forecasted socio-
economic parameters in order to make a viable estimate of future traffic and toll revenues.
We analyzed historical traffic and toll revenue data for the Commission’s existing toll
facilities to determine historical trends; correlated traffic with key economic indicators; and
researched demographic data and other key factors that have affected recent traffic
patterns and that will affect future traffic behavior. A complete set of available traffic and
economic data, including historical trips and toll revenue data, were compiled from the
DRJTBC for all toll trips on the Commission’s existing toll facilities by month, detailing
payment type and vehicle class.
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The traffic and revenue model developed for the DRJTBC'’s seven (7) existing toll bridges
with resulting toll trips and toll revenue projections was based on historical traffic and toll
revenue data through the full year 2015. As part of the analysis, a static trend line-based
traffic and toll revenue model was developed which has the ability to adjust projections
based on various economic parameters and is segmented by vehicle class and payment
type. The traffic and revenue projections presented in this report assume neither toll
increases at the currently-tolled bridges, nor any toll increases at the Scudder Falls Bridge
after tolling commences in 2019.

The work, analyses and results presented herein for the new Scudder Falls Bridge and the
seven (7) existing toll bridges are of investment-grade quality and are suitable for financing.

1.1 History of Jacobs’ Tolling Analyses

Jacobs completed a Traffic and Revenue Study for the Commission in 2009. This study
consisted of two parts: (1) a ten-year forecast of traffic and revenue for the Commission’s
seven (7) existing toll bridges, of investment-grade quality and suitable for financing; and (2)
Level 2 traffic and revenue estimates for the proposed tolling of the currently toll-supported
Scudder Falls Bridge.

As part of the Level 2 study, we also conducted a tolling policy forum with the Commission
in October 2008 in regards to the various policies associated with AET (Toll-by-Plate and E-
ZPass tolling), and developed a basic set of policy and business rules including toll rates
and how to define and handle violators; the Commission made some policy decisions based
on these.

In 2011, Jacobs completed a toll diversion study for the Scudder Falls Bridge to determine
the effects of widening and tolling this bridge on other area facilities. This study helped
support the favorable Record of Decision by the National Environmental Policy Act (NEPA)
for the planned replacement bridge.

In 2014, Jacobs held another tolling policy forum to discuss and update the Commission’s
goals related to AET and the tolling of the new Scudder Falls Bridge. We then completed a
Level 3 investment-grade traffic and revenue study for the seven (7) existing toll bridges
and a separate Level 3 study for the new Scudder Falls Bridge. The new Scudder Falls
Bridge study involved a large survey and data collection effort by Jacobs, as well as
detailed estimates of costs and un-collectability of revenues related to AET.

This current study updates the previous Scudder Falls Bridge study with recent data,
socioeconomic inputs, policy decisions made at a third tolling policy forum held in March
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2016, and the September 2016 approved toll schedule for the Scudder Falls Bridge. The
current study also incorporates updates to the March 2014 long term traffic and revenue
study of the seven (7) existing toll bridges.

There have been no institutional changes in the roadway network since these earlier studies
have been conducted; the data used in this study are recent and sufficient for use in this
Investment-grade analysis.

1.2 Existing Toll Bridges Analyses

This section describes the approach to the analyses of the seven (7) existing toll bridges
under jurisdiction of the DRJTBC.

The forecasting model uses historical correlations between economic and demographic
factors and normalized traffic levels on the Commission’s toll facilities by vehicle and
payment class, adjusts those correlation factors for the forecast when structural changes in
relationships are becoming apparent, and then predicts traffic as a function of forecasted
economic and demographic factors. These forecasts are then adjusted to reflect DRIJITBC
and non-DRJTBC system infrastructure construction and improvement projects.

1.3 Scudder Falls Bridge Analyses

This section of the report discusses the approach to the analyses of the new Scudder Falls
Bridge, a replacement of the currently non-tolled bridge over the Delaware River with a
wider bridge including improvements to the approaches and adjacent interchanges, which
will be tolled in the southbound direction.

1.3.1 General Work Scope

The existing Scudder Falls Bridge opened in 1961 and has over 55 years of traffic history.
The customer base for this bridge already exists, and we have used the extensive historical
traffic data as a starting point for our analyses.

There is, however, no history of tolling on the Scudder Falls Bridge, and tolling is planned to
be all-electronic tolling collection (AET) with no cash payment option. As part of this study,
we built upon our Level 2 and Level 3 traffic and revenue studies completed previously.

To satisfy the objectives of a Level 3, investment-grade study, it is necessary to develop a
full understanding of the patrons of the existing Scudder Falls Bridge — such as where they
reside, how often they use the facility, and how they would potentially pay their tolls. The
group of customers that is likely to choose Toll-by-Plate over E-ZPass in an AET
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environment would come from the existing motorists that do not have a transponder and,
therefore, it is very important to determine the travel characteristics of these customers.

Jacobs developed the model for the Scudder Falls Bridge based on the most recent traffic
data available from the Commission, plus the results of an extensive recent data collection
effort performed by Jacobs for this project in 2014. Data collected and incorporated into the
model included traffic volumes segmented by class of vehicle, direction of travel, and time
and day of travel.

To estimate the impact of tolling the Scudder Falls Bridge, Jacobs reviewed historical traffic
and revenue data from nearby DRJTBC toll facilities to understand past trends. Jacobs
also correlated historical traffic data with key economic indicators and researched relevant
demographic and other factors that have affected recent traffic patterns and that may affect
future driver behavior. In addition, results from the Delaware Valley Regional Planning
Commission (DVRPC), who ran their regional transportation model as part of the Jacobs
team for the previous study in 2014, were used to estimate the effects of widening the
Scudder Falls Bridge and the completion of a new 1-95/Pennsylvania Turnpike interchange
on Scudder Falls Bridge traffic volumes. Jacobs used this information and associated
analyses to develop a traffic and revenue model to estimate annual trips, gross toll revenue,
fee revenue, and toll collection costs on the Scudder Falls Bridge from 2019 to 2026.

1.3.2 Data Sources

Jacobs compiled historical traffic and revenue data from the DRJTBC toll facilities through
early 2016. In addition, as part of our investment-grade traffic and revenue study in 2014,
Jacobs had conducted an extensive data collection program in and around the Scudder
Falls Bridge specifically for this project. As there have been no institutional changes in the
roadway network or socio-economic parameters in the past 2 years, these data collected
are recent and sufficient for use in this Investment-Grade analysis. Data collection
included:

¢ hourly traffic counts,

¢ license plate surveys,

e counts of vehicles equipped with E-ZPass,
e travel time surveys, and

e Scudder Falls Bridge customer characteristic surveys via Jacobs-designed online
surveys.

A review by Jacobs revealed that there have not been any major changes to the regional
transportation network, land use, or socio-economic parameters in the past two years;
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therefore, no further field surveys were performed. The results of these data collection
efforts have been incorporated into Jacobs’ traffic and revenue forecasting model, and are
discussed and presented herein.

1.3.3 Policy Workshop / Discussion

A new AET tolling policy forum was conducted with DRIJITBC on March 22, 2016 to revisit
and revise the policy decisions for AET made in the October 2008 and January 2014 policy
forums. Choices on policy can significantly influence toll revenues; for example, the
inclusion of a higher rate for Toll-by-Plate vehicles. We worked with the DRJTBC staff to
determine the most likely scenario(s), and incorporated these in the development of the
Investment Grade Analysis for the Scudder Falls Bridge.

1.3.4 Operating Costs for AET

We researched and compiled data from the NJ E-ZPass Regional Consortium (a group of
regional E-ZPass agencies) and existing AET facilities, as well as the Commission’s
collection costs on its current toll bridges, in order to arrive at estimated operating costs for
AET so that the Commission can prepare its budget and potential associated fee structure,
and also to estimate expenses that the Commission would want to recover through a higher
toll rate charged to Toll-by-Plate customers. These resulting estimated toll collection
operating costs allowed us to calculate net toll revenues for the Scudder Falls Bridge.

1.3.5 Scudder Falls’ Model Development

Because the existing Scudder Falls Bridge is not currently tolled, it is not suited to a typical
trend line analysis for forecasting purposes. In addition, the new Scudder Falls Bridge will
be an AET facility with no cash toll collection. Because of these factors, a much more
comprehensive analysis of the facility was required to achieve the depth and quality of
report required for an investment-grade study.

In order to determine future background growth (i.e., growth in traffic without tolling or any
other changes), Jacobs used historical DRJTBC traffic data, correlated it to Gross Domestic
Product (GDP) and Industrial Production Index (IPI), then used forecasts of future GDP and
IPI to estimate traffic growth rates. We used results from the regional DVRPC model as run
by DVRPC staff to estimate traffic changes due to the replacement of the Scudder Falls
Bridge with a wider bridge, and also due to the new I-95/Pennsylvania Turnpike
interchange.

Estimates of toll diversions from previous Jacobs studies were refined based on differences
in Pennsylvania-bound vs. New Jersey-bound traffic in the area, travel times using the

Scudder Falls Bridge versus alternative crossings, and origin-destination patterns from the
e
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online survey results. Survey data was also used to develop a customer profile, such as
state of vehicle registration and frequency of travel, which enables us to estimate the
number of Toll-by-Plate toll accounts and the number of invoices to be mailed to customers.

Data on Toll-by-Plate collection costs and uncollectable revenues from existing AET
facilities throughout the country were incorporated into our models. As part of the Tolling
Policy, DRJTBC chose to set the Toll-by-Plate rate to cover the additional cost of collecting
these types of tolls over the cost of collecting E-ZPass tolls. Part of our modeling process
was to estimate this Toll-by-Plate rate. In addition, a $5 late fee will be charged on the
second bill (regardless of the number of toll transactions) to all customers who did not pay
their first invoice within 30 days. A $30 violation fee per transaction will be imposed on the
third Toll-by-Plate invoice if the first two invoices are not paid, which is consistent with the
Commission’s current violation fee. The revenues from late and violation fees were also
estimated by Jacobs for each year of the forecast.

Our model is segmented by vehicle classification (truck vs. passenger car), travel
frequency, and payment type. It is important to note that there may be some customers
currently utilizing the existing Scudder Falls Bridge simply because it is free; once tolling is
introduced it is probable that some of them will move to other tolled facilities such as the
Trenton-Morrisville Toll Bridge because it is cheaper or more convenient than a tolled
Scudder Falls Bridge. Jacobs has developed estimates of the shift of traffic from the future-
tolled Scudder Falls Bridge to the Trenton-Morrisville Toll Bridge, and the additional revenue
this produces at the Trenton-Morrisville Toll Bridge.

The work, analyses, and results for the DRJTBC included in this report are of investment-
grade quality and are suitable for financing. The background and methodology for Jacobs’
traffic and toll revenue projections for the DRJTBC are presented herein.

1.4 Report Structure
The following is a brief outline of the remaining chapters in this report:

Introduction and History of Jacobs’ Tolling Analyses for the Commission

Description of the Bridges
e DRJTBC's Existing Seven Toll Bridges
e Scudder Falls Bridge

Historical Traffic and Revenues for Existing Seven Toll Bridges

Analysis of Collected Data for Scudder Falls Bridge

Economic Backdrop and Outlook for the Future
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S
e Toll Traffic and Toll Revenue Forecasts

e DRJTBC's Existing Seven Toll Bridges

e Scudder Falls Bridge
e Toll Operation Costs and Uncollectable Tolls

¢ Net Revenues and Debt Service Coverage Ratios.
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2.0 THE TOLL BRIDGES

This section of the report provides a description of the toll bridges under study.

2.1 DRJTBC's Existing Seven Toll Bridges

This section of the report provides a description of the DRJTBC seven (7) existing toll
bridges, along with a historical overview of the toll collection on the DRJTBC, and is
followed by a description of the existing toll rate schedule.

2.1.1 Description of DRJTBC Existing Seven Toll Bridges

The DRJTBC owns and operates 20 bridges that span the Delaware River linking the states
of New Jersey and Pennsylvania. They are located from as far south as the Bucks County,
PA — Philadelphia line to as far north as the New York State border. Figure 2-1 provides an
overview of all DRJTBC facilities, which range in utilization from a pedestrian-only bridge
crossing the river to the 1-78 Toll Bridge that supports over 60,000 daily crossings. Seven
(7) of these bridges are tolled and comprise a unique mix of local and through crossings.
This unique mix of facilities provides service for local, daily commuters and commercial,
through-traffic crossing the Delaware River, as well as many other travelers. For all the toll
bridges, tolls are collected in the westbound direction only.

I-78 and 1-80 (Delaware Water Gap) are major east-west corridors for long distance truck
traffic. 1-95 (Scudder Falls) is a major north-south corridor that also includes a significant
mix of local commuting traffic between Trenton and the Bucks County suburbs of
Philadelphia. Many of the remaining facilities also have components of traffic that include
commuting and recreational trips.
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Figure 2-1: DRJTBC System
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Figure 2-2 displays annual toll traffic on the seven DRJTBC bridges that collect tolls. As
shown in the figure, the 1-78, Delaware Water Gap, and Trenton-Morrisville toll facilities
attract the most toll traffic. Total toll traffic on all toll bridges increased by a total of 7.4
percent from 2004 to 2015, but growth was not distributed equally among the toll bridges.
Of the seven toll facilities, only the Trenton-Morrisville and the I-78 bridges experienced
increases in toll traffic over the twelve-year period.
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Figure 2-2: Annual Toll Traffic, Millions of Toll Trips
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2.1.2 Toll Collection Historical Overview

On each of the seven (7) existing toll bridges, tolls are collected in the westbound
(Pennsylvania-bound) direction only, at toll plazas located on the Pennsylvania side of the
Delaware River except for the Easton-Phillipsburg Toll Bridge where the toll plaza is located
in New Jersey. Tolls are assessed based on the classification of each vehicle and the
payment type. When the first toll bridge opened to traffic in 1938, tolls were collected
manually via cash payment or in the form of commutation tickets that provided discounts to
frequent bridge users. In the early 1970s, the Commission began utilizing automated coin
and token collection devices at its toll plazas in an effort to increase vehicle throughput, with
the tokens replacing the original commutation tickets.

However, beginning in 2002, the Commission began implementing transponder-based
electronic toll collection in the form of E-ZPass at each of its seven (7) existing toll bridges.
Although toll lane gates were installed at each toll plaza, the introduction of E-ZPass as a
payment method significantly increased vehicle throughput over previous automated coin
and token machines.

In 2010, the Commission removed the gates from the E-ZPass toll lanes at its seven (7) toll
bridges which increased vehicle throughput even further. In addition, the Commission
implemented Open Road Tolling in the form of highway speed Express E-ZPass lanes at
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the 1-78 Toll Bridge in May 2010 and at the Delaware Water Gap (I-80) Toll Bridge in
November 2010.

The E-ZPass technology allows customers to travel seamlessly on toll facilities operated by
25 toll agencies in 15 states. These toll facilities include some of the toll facilities that feed
directly or indirectly to the DRJTBC'’s toll bridges, including the Pennsylvania Turnpike, Ohio
Turnpike and other tolled Delaware River crossings such as those operated by the
Burlington County Bridge Commission, Delaware River Port Authority and the Delaware
River and Bay Authority. In 2015, almost 65 percent of the Commission’s revenue was
collected by E-ZPass. The discounts previously offered through commutation tickets and
tokens are still provided to motorists that use New Jersey E-ZPass Regional Consortium-
issued transponders.

Figure 2-3 illustrates the total DRJTBC toll revenue trends over the twelve-year period from
2004 to 2015. Overall, total toll revenue grew by an average of 4.1 percent each year with
toll revenue on the Trenton-Morrisville and I-78 bridges increasing the most over the period.
Most of the recent revenue increase was due to a toll rate increase implemented in June
2011, where standard car tolls on each toll bridge increased from $0.75 to $1.00,
discounted car E-ZPass tolls increased from $0.45 to $0.60, and truck tolls increased by
$0.75 per axle.

Figure 2-3: Historical DRJTBC Total Toll Revenue, $ Millions
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Utilization of E-ZPass as a method of payment has increased on DRJTBC toll bridges in the
last 12 years. As illustrated in Figure 2-4, the percentage of trips paid for using an E-ZPass
transponder increased from 53.7 percent in 2004 to 65.9 percent in 2015. Utilization rates
have increased in each of the past 10 years.

Figure 2-4: Annual E-ZPass Utilization on DRJTBC Toll Bridges
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2.1.3 Current Toll Rates on DRJTBC Toll Bridges

The current toll policy for the DRIJTBC has been in effect since June 30, 2011 and the
current toll rates at each of the seven (7) toll bridges are shown in Table 2-1.

The Commission offers automatic commuter discounts of 40 percent (i.e., a toll charged of
$0.60 per trip) to automobiles equipped with transponders attached to NJ E-ZPass Regional
Consortium accounts, provided that they make at least 16 trips on a DRJTBC toll facility in a
calendar month. This change went into effect in May 2014; the previous discount was
applied to 20 trips in a 35-day period. Prior to May 2014, the discount was automatic for all
customers with a DRJTBC account who met or exceeded the required number of trips, and
those without a DRJTBC account could opt in to the program by creating a “companion
account” with DRJTBC. Now, the discount is applied automatically to all automobiles with a

L ______________________________________|
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transponder that is attached to a NJ E-ZPass Regional Consortium account and that
makes 16 or more trips in a month, and companion accounts have been discontinued.

All commercial vehicles (Class 2 through 7) equipped with E-ZPass transponders receive
automatic discounts of 10 percent when traveling during the off-peak period of 9:01pm to
5:59am.

Table 2-1: Current DRITBC Toll Rates
(tolls charged in the westbound direction only)

Full ICZ:Zf: :?deass Discounted E-ZPass**

Class rrip | Multiplier | Multiplier Trip

over Class 1 over Class 1 | Discount
Auto 1* $1.00 $0.60 40%
2 $6.50 6.5 $5.85 9.75 10%
T 3 $12.00 12 $10.80 18 10%
é 4 | $16.00 16 $14.40 24 10%
£ 5 $20.00 20 $18.00 30 10%
O 6 $24.00 24 $21.60 36 10%
7 $28.00 28 $25.20 42 10%

* Class 1 vehicles pulling trailers are charged $2.00
** There is a discount of 10% for off-peak travel for E-ZPass commercial vehicles, and 40% for autos at all

time periods for 16 or more trips per month for those with NJ E-ZPass Regional Consortium accounts.

2.1.4 Reasonableness of Toll Rates / Comparison to Other Facilities
Figure 2-5 compares the passenger car toll rates on the DRJTBC's toll facilities to other
various E-ZPass toll crossings in the northeastern U.S. Standard cash and peak period
E-ZPass toll rates are shown for each facility. Discounted peak-period E-ZPass and off
peak E-ZPass toll rates are also shown. We can see that all of the other E-ZPass toll
crossings shown have higher toll rates than the current DRJTBC rates. It can be said that
the DRJTBC passenger car toll rates are very reasonable compared to rates at other E-
ZPass toll facilities.
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Figure 2-5: Passenger Car Toll Rates on Select E-ZPass Toll Crossings as of December
2016

RFK, Whitestone, and Throgs Neck Bridges (NYC)*
Verrazano-Narrows Bridge (NY)
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George Washington Bridge (NY/NJ)
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Figure 2-6 shows a similar comparison for 5-axle vehicles. All but one of the major E-ZPass
toll crossings shown have higher 5-axle truck toll rates than the DRJTBC’s current tolls. It
can be said that the DRJTBC commercial vehicle toll rates are very reasonable compared
to other E-ZPass toll facilities.
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Figure 2-6: 5-Axle Truck Toll Rates on Select E-ZPass Toll Crossings as of December
2016
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2.2 Scudder Falls Bridge

This section of the report provides a description of the Scudder Falls Bridge, along with a
description of the bridge’s competitors and recent traffic volumes.

The Scudder Falls Bridge is a toll-supported bridge located north of Trenton, NJ on 1-95
crossing the Delaware River on the border between Pennsylvania and New Jersey. The
segment of 1-95 where the bridge is located is a major north-south corridor that
accommodates a mix of through and local traffic traveling between Trenton, New Jersey,
and the Bucks County suburbs of Philadelphia, Pennsylvania. The bridge currently
experiences recurring traffic congestion during peak rush hours and is functionally obsolete.
Consequently, the DRJTBC is in the process of making investments in the bridge to
improve its performance. The 1-95 / Scudder Falls Bridge Replacement Project will replace
the current facility with a wider, improved bridge and approaches. Details can be found on
the website http://scudderfallsbridge.com/. For this study, we are assuming that the first
span of the facility will be completed by May 2019, followed by the commencement of
southbound toll collection on the bridge in June 2019.

As shown in Figure 2-7, the Scudder Falls Bridge accomodates the most traffic of the
DRJTBC toll-supported bridges. The bridge, on average, supported almost 60,000 vehicles
e
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per day in 2015 — almost three times as much traffic as the next most utilized bridge at
Northampton Street, making it a critical transportation asset for traffic traveling between

Pennsylvania and New Jersey.

Figure 2-7: 2015 Total Average Daily Two-way Traffic on Toll Supported Bridges*

Scudder Falls - 195 59,164

Northampton Street

19,943

Calhoun Street 17,640
Lower Trenton 16,008
New Hope - Lambertville 13,675

Washington's Crossing 7,262

Centre Bridge - Stockton 4,692

Riverton - Belvidere 4,385
Uhlerstown - Frenchtown 4,011
Upper Black Eddy - Milford 3,740
Riegelsville 3,346

0 10,000 20,000 30,000 40,000 50,000 60,000 70,000

*Note: most recent data available.

Since 2000, annual two-way traffic on the Scudder Falls Bridge has fluctuated between 20.1
and 21.8 million trips. From 2000 to 2015, traffic increased a total of 7.0 percent as seen in
Figure 2-8. It should be noted, however, that annual traffic peaked at 21.8 million trips in

2002.
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S
Figure 2-8: Scudder Falls Bridge Total Annual Two-way Traffic
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NOTE: From 2006 to 2009 the Trenton-Morrisville Toll Bridge was under construction.
Source: DRJTBC

2.2.1 Alternate Routes to the Scudder Falls Bridge

While the Scudder Falls Bridge is a critical piece of transportation infrastructure in the
region, the DRJTBC maintains a number of toll and toll-supported facilities in the vicinity of
the bridge for travelers crossing the Delaware River. The Washington Crossing (non-
tolled), Calhoun Street (non-tolled), Lower Trenton (non-tolled), and Trenton-Morrisville
(tolled) bridges may serve as alternative routes for travelers who typically utilize the
Scudder Falls Bridge. It should be noted that the Washington Crossing, Calhoun Street and
Lower Trenton toll-supported bridges all have weight restrictions, therefore prohibiting truck
traffic. Further to the south, the major toll bridges include the Pennsylvania Turnpike Bridge
and the Delaware Memorial Bridge, both of which are potential alternate truck routes to the
Scudder Falls Bridge. Figure 2-9 provides an overview of the bridges in the area.
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Figure 2-9: Alternate Bridge Routes Near Scudder Falls Bridge
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Figure 2-10 displays 2015 annual average daily traffic by direction — both northbound and
southbound — for the Scudder Falls Bridge and those bridges most likely to serve as
alternative travel routes to the Scudder Falls Bridge. Note that while some of these bridges
operate on a north-south route, “westbound” refers to the Pennsylvania-bound direction, or
the direction of tolling for the Trenton-Morrisville Toll Bridge, and starting in 2019, the new
Scudder Falls Bridge. With the exception of the Trenton-Morrisville Toll Bridge, which is not
tolled in the eastbound direction, the Scudder Falls Bridge accomodates the most traffic on
an average daily basis. It is possible that some travelers utilizing the Scudder Falls Bridge
in the southbound direction choose to use the existing Trenton-Morrisville Toll Bridge in the
eastbound direction to avoid paying a toll.
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Figure 2-10: 2015 Average Daily Traffic (AADT) by Direction

35,000 32,587
) 31,480
Bl Eastbound I westbound
30,000 27,684
20,000
15,000 12,204
10,000 8,744 8,896
5,000 3,804 3,1824080
0 T T T T
Trenton Lower Trenton Calhoun Street Scudder Falls Washington
Morrisville Crossing

Note:

Traffic on the Trenton-Morrisville Toll Bridge is not tolled in the eastbound direction.

Source: DRJTBC

In 2015, the existing Scudder Falls Bridge handled the most annual average daily traffic of
the five bridges in the Scudder Falls area. As shown in Figure 2-11, the Scudder Falls
Bridge accommodated almost 3,000 more vehicles on an average daily basis than the
Trenton-Morrisville Toll Bridge, which is only tolled in the westbound direction. The other
bridges — Lower Trenton, Calhoun Street, and Washington's Crossing — experienced

significantly less traffic.

Figure 2-11: 2015 Average Daily Two-Way Traffic
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Note: Traffic on the Trenton-Morrisville Toll Bridge is not tolled in the eastbound direction.

Source: DRJTBC
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Pennsylvania-bound and New Jersey-bound traffic is not distributed equally on the five
bridges in the Scudder Falls Bridge area. As shown in Figure 2-12, the Scudder Falls
Bridge and the Calhoun Street Bridge handle a relatively equal split of directional traffic.
Conversely, westbound (Pennsylvania-Bound) traffic is predominant on both the
Washington Crossing Bridge and especially the Lower Trenton Bridge (due to westbound
tolling on the adjacent Trenton-Morrisville Toll Bridge). Eastbound traffic is more prevalent
on the Trenton-Morrisville Toll Bridge as the DRJTBC does not toll traffic in that direction.

Figure 2-12: 2015 Directional Distribution of Traffic

Bl Eastbound [l Westbound
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Note: Traffic on the Trenton-Morrisville Toll Bridge is not tolled in the eastbound direction.
Source: DRJTBC
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3.0 SEVEN EXISTING TOLL BRIDGES HISTORICAL TOLL
TRIPS AND TOLL REVENUE TRENDS

This section discusses historical toll trips and toll revenue trends and pertains exclusively to
the seven (7) existing toll bridges; the DRJTBC does not collect tolls on the existing
Scudder Falls Bridge, which is designated a “toll-supported” facility by the Commission.

3.1 Historical Toll Trips

Figure 3-1 illustrates passenger car toll traffic trends on the seven (7) existing toll bridges
between 1987 and 2015. The number of passenger car toll transactions has reduced
significantly from the high levels experienced during the late 1980s and early 1990s due to
the conversion to one-way toll collection. The historical long term trend shows that
passenger car toll traffic has increased steadily over the years with some years of negative
traffic growth. We can see that passenger car toll traffic has been relatively flat to
decreasing in recent years.

Figure 3-1: Passenger Car Toll Traffic on DRJTBC Bridges, 1987 to 2015
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Table 3-1 shows annual passenger car toll trips from 2004 through 2015. Passenger car
toll trips increased from 2004 to 2007, declined in 2007 and 2008, increased again from
2008 to 2010 and then slowly decreased through 2014. In 2015, total annual passenger car
toll traffic increased by 7.8 percent overall. All seven toll bridges showed positive growth in

2015.

Table 3-1: Historical DRJTBC Passenger Car Toll Trips, 2004 through 2015

Bridge Annual Passenger Car Toll Trips (in Thousand)

2004 2005 2006 2007 2008| 2009* 2010| 2011* 2012 2013| 2014| 2015
Milford - Montague 1,312 1,301 1,312 1,310 1,266 | 1,258 | 1,267 | 1,214 | 1,178 | 1,209 | 1,227 | 1,280
Delaware Water Gap 8,489 8,493 8,638 8,501 8291 | 8390 | 8169| 7,920| 7,812| 7.885| 7,858 | 8120
Portland - Columbia 1,163 1,218 1,237 1,365 1,275 | 1,243 | 1,319| 1,288 | 1,212 | 1,120 | 1,113 | 1,146
Easton - Phillipsburg 5,551 5,691 5,708 5,743 5925 | 5755| 5739 | 5,346 | 5009 | 4794| 4,632| 4,919
1-78 6,975 7,226 7,703 7,821 7559 | 7,791| 7,679 | 8280 | 8516| 8428 | 8636| 8871
New Hope - Lambertville 2,027 1,700 1,737 1,895 1,759 | 1,853 | 1,805| 1,809 | 1,773 | 1,814 | 1,842 | 1,844
Trenton - Morrisville 6,282 6,583 6,855 6,396 6,108 | 6,296 | 7,292 | 7,298 | 7,424| 7,470| 7,549 | 8,039
Total 31,798 | 32,211 | 33,191 | 33,031 | 32,182 | 32,586 | 33,271 | 33,154 | 32,924 | 32,721 | 31,743 | 34,218

*Adjustments to Toll Discount
**Passenger Car Toll Increase Year

Figure 3-2 illustrates passenger car toll traffic trends on the seven toll bridges between 2004
and 2015. Over the twelve year period, only the Trenton-Morrisville and I-78 bridges
experienced positive growth in passenger car traffic while the remaining five bridges saw
traffic levels contract.

Figure 3-2: Passenger Car Traffic on DRJTBC Toll Bridges, Millions of Trips, 2004 to 2015
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Figure 3-3 illustrates truck toll traffic trends on the seven (7) toll bridges between 1987 and
2015. Similar to passenger cars, the number of truck toll transactions has reduced
significantly from the high levels experienced during the late 1980s and early 1990s due to
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the conversion to one-way toll collection. The historical long term trend shows that truck toll
traffic has generally been increasing over the years with some years of negative traffic
growth. However, we can see that truck toll traffic has been increasing in recent years.

Figure 3-3: Truck Toll Traffic on DRJITBC Bridges, 1987 to 2015
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Table 3-2 shows annual truck toll trips from 2004 through 2015. Truck toll traffic increased
in 2005 and 2006, declined from 2007 to 2009, and increased again annually from 2010
through 2015. In 2015, all seven bridges experienced increases in truck traffic; overall the
increase was 4.5 percent over 2014 truck traffic.
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S
Table 3-2: Historical DRJTBC Truck Toll Trips, 2004 through 2015

Bridge Annual Truck Toll Trips (in Thousand)

2004 2005 2006(2007* 2008| 2009** 2010| 2011* 2012 2013 2014 2015
Milford - Montague 41 41 41 42 42 35 34 33 32 35 36 39
Delaware Water Gap 1,463 1,464 1,472 1,527 1,424 1,330 1,329 1,287 1,304 1,339 1,338 1,399
Portland - Columbia 79 82 84 85 84 7 85 84 82 73 7 99
Easton - Phillipsburg 543 550 534 498 501 459 418 384 338 341 296 314
1-78 2,411 2,412 2,453 2,389 2,332 2,200 2,203 2,416 2,530 2,654 2,747 2,866
New Hope - Lambertville 112 112 121 123 112 109 108 111 112 119 118 119
Trenton - Morrisville 452 489 514 501 499 431 479 514 511 551 578 589
Total 5,101 5,149 5,219 5,166 4,994 4,642 4,655 4,830 4,908 5,112 5,191 5,425

*Commercial Vehicle Toll Increase Year
*Adjustment to Toll Discount

Figure 3-4 shows that truck traffic increased on the New Hope-Lambertville, Trenton-
Morrisville, Portland-Columbia and 1-78 bridges over the twelve year period with the
remaining three bridges experiencing declines in truck traffic. This decline in truck traffic
was particularly acute on the Easton-Phillipsburg Bridge which experienced a 4.9 percent
average annual decline in truck traffic from 2004 to 2015.

Figure 3-4: Truck Traffic on DRITBC Toll Bridges, Millions of Trips, 2004 to 2015
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Table 3-3 shows total annual toll trips (cars plus trucks) from 2004 through 2015. Total toll
trips increased from 2004 to 2006, declined in 2007 and 2008, increased again in 2009
through 2011, declined in 2012 and has shown slow growth through 2015. All seven (7) toll
bridges showed positive growth in 2015.

JACOBS Page 33



Long Term Traffic and Revenue Forecasts

Delaware River Joint Toll Bridge Commission

S
Table 3-3: Historical DRJTBC Total Toll Trips, 2004 through 2015

February 7, 2017

Bridge Annual Total Toll Trips (in Thousand)

2004 2005 2006| 2007* 2008| 2009** 2010| 2011*** 2012 2013 2014 2015
Milford - Montague 1,353 1,341 1,353 1,352 1,308 1,293 1,301 1,247 1,211 1,244 1,263 1,319
Delaware Water Gap 9,952 9,957 | 10,110 | 10,029 9,715 9,720 9,498 9,207 9,116 9,223 9,196 9,518
Portland - Columbia 1,241 1,300 1,321 1,450 1,358 1,320 1,404 1,372 1,294 1,193 1,190 1,245
Easton - Phillipsburg 6,094 6,240 6,241 6,241 6,426 6,214 6,157 5,731 5,346 5,135 4,928 5,233
1-78 9,386 9,638 | 10,157 | 10,210 9,891 9,992 9,881 | 10,695 | 11,046 | 11,083 ( 11,383 | 11,737
New Hope - Lambertville 2,139 1,812 1,859 2,018 1,871 1,962 1,914 1,920 1,885 1,933 1,960 1,964
Trenton - Morrisville 6,734 7,077 7,369 6,898 6,607 6,726 7,771 7,812 7,934 8,021 8,127 8,628
Total 36,898| 37,366 38,409 38,197 37,176| 37,228| 37,926| 37,984| 37,832 37,832 38,047 39,643

*Truck Only Toll Increase Year
*Adjustment to Toll Discounts

*** Car and Truck Toll Increase Year

Figure 3-5 illustrates the total DRJTBC toll traffic trends over the period. We can see that
total traffic on the Trenton-Morrisville and 1-78 bridges grew at average annual rates of 2.3
and 2.1 percent respectively while total traffic on the other five bridges declined or kept flat
overall over the same time frame.

Figure 3-5: Total Traffic on DRJTBC Toll Bridges, Millions of Toll Trips, 2004 to 2015
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Figure 3-6 shows the total growth in traffic on the DRJTBC's toll bridges over the period
2004 to 2015. Total toll traffic increased by a total of 7.4 percent between 2004 and 2015 at
an average annual rate of 0.7 percent. However, passenger car traffic growth outpaced the
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truck traffic over the twelve year period, with passenger cars experiencing an overall
increase of 7.6 percent versus only 6.4 percent for truck traffic.

Figure 3-6: Traffic on DRJTBC Toll Bridges, Millions of Trips, 2004 to 2015
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The distribution of traffic between passenger cars and trucks has shifted over the years, as
shown in Figure 3-7. For the time period shown, the truck share of traffic was the lowest in
the recession and post-recession years of 2009-2011, with 12.5 percent, 12.3 percent, and
12.7 percent, respectively. The year 2014 saw the highest share of truck traffic, with 14.1
percent. Though both car and truck traffic grew from 2014 to 2015, car traffic grew more;
therefore, the truck traffic share declined from 2014 to 2015.

Figure 3-7: DRJTBC Passenger Car vs. Truck Distribution of Toll Traffic, 2004 to 2015
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3.2 Historical Toll Revenue Trends

Table 3-4 shows annual passenger car toll revenues from 2004 through 2015. Passenger
car toll revenue increased in 2005 and 2006, declined in 2007 and 2008, increased again
from 2009 to 2012 and declined in 2013 to 2014. In 2015, overall passenger car toll
revenues increased by 3.9 percent. Only one of the seven toll bridges (New Hope-
Lambertville) experienced declines in passenger car toll revenue with the remaining six toll
bridges showing positive growth in 2015.

February 7, 2017

Table 3-4: Historical DRITBC Passenger Car Toll Revenue, 2004 through 2015

Bridge Annual Passenger Car Revenue (in Thousand)
g 2004 2005 2006 2007 2008 2009* 2010 2011** 2012 2013 2014 2015
Milford - Montague $869 $861 $866 $865 $831 $915 $916 $1,041 $1,145 $1,178 $1,185 $1,235
Delaware Water Gap $5,691 $5,687 $5,772 $5,678 $5,527 $6,141 $5,944 $6,819 $7,622 $7,698 $7,616 $7,849
Portland - Columbia $769 $807 $818 $905 $838 $893 $947 $1,096 $1,173 $1,082 $1,069 $1,098
Easton - Phillipsburg $3,698 $3,772 $3,760 $3,760 $3,876 $4,175 $4,138 $4,525 $4,849 $4,664 $4,474 $4,732
1-78 $4,713 $4,858 $5,161 $5,207 $5,014 $5,715 $5,595 $7,133 $8,324 $8,198 $8,327 $8,573
New Hope - Lambertville $1,342 $1,110 $1,130 $1,223 $1,120 $1,332 $1,290 $1,529 $1,706 $1,757 $1,767 $1,748
Trenton - Morris\ille $4,196 $4,399 $4,554 $4,303 $4,093 $4,718 $5,483 $6,246 $7,217 $7,287 $7,314 $7,758
Total $21,278| $21,494| $22,061( $21,939| $21,298| $23,889| $24,313| $28,388| $32,035| $31,864| $31,753| $32,992
*Passenger Car Toll Increase Year
*Adjustment to Toll Discounts
Figure 3-8 illustrates passenger car toll revenue trends on the seven toll bridges between
2004 and 2015. Over the twelve year period, total passenger car toll revenue increased by
55.1% or by an average annual rate of 4.1 percent each year. The Trenton-Morrisville and
I-78 bridges both experienced the highest annual average growth over 5.7 percent and 5.6
percent, respectively, over the twelve year period.
Figure 3-8: Historical DRJTBC Passenger Car Toll Revenue, $Millions, 2004 to 2015
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Table 3-5 shows annual truck toll revenue from 2004 through 2015. Truck toll revenue
increased from 2004 to 2008, declined in 2009, was flat in 2010, and then exhibited strong
positive growth of 16.4 percent and 12.3 percent in 2011 and 2012, respectively. In 2013,
2014, and 2015, total annual overall truck toll revenue increased by 4.0 percent, 1.9,

percent, and 4.0 percent, respectively.
increases in truck toll revenue over 2014.

Table 3-5: Historical DRJTBC Truck Toll Revenue, 2004 through 2015

In 2015, all seven toll bridges experienced

Annual Truck Revenue (in Thousand)

Bridge 2004 2005 2006 2007 2008 2009* 2010 2011** 2012 2013 2014 2015
Milford - Montague $314 $308 $304 $323 $330 $288 $274 $312 $340 $362 $361 $395
Delaware Water Gap $17,342 $17,269 $17,300 $19,970 $19,642 $18,974 $18,915 $20,519 $22,902 $23,536 $23,558 $24,510
Portland - Columbia $723 $763 $773 $855 $877 $829 $931 $1,053 $1,114 $992 $1,059 $1,370
Easton - Phillipsburg $5,314 $5,349 $5,159 $5,157 $5,465 $5,253 $4,645 $4,723 $4,429 $4,484 $3,835 $4,066
1-78 $29,105 $28,904 $29,259 $31,435 $32,528 $31,872 $31,994 $39,146 $45,188 $47,329 $49,119 $50,990
New Hope - Lambertville $894 $889 $951 $1,049 $976 $971 $979 $1,136 $1,290 $1,342 $1,376 $1,397
Trenton - Morrisville $4,081 $4,427 $4,627 $4,891 $5,080 $4,453 $4,924 $6,072 $6,644 $7,128 $7,516 $7,569
Total $57,775 $57,909 $58,373 $63,679 $64,898 $62,641 $62,662 $72,962 $81,906 $85,172 $86,824 $90,297

*Commercial Vehicle Toll Increase Year

**Adjustment to Toll Discounts

Figure 3-9 illustrates truck toll revenue trends on the seven (7) toll bridges between 2004
and 2015. Over the twelve year period, total truck revenue on DRJTBC's toll facilities
However, the Easton-Phillipsburg
Bridge was the only toll facility that experienced an overall average annual decline of 2.4
percent from 2004 to 2015. The total revenue increase of 56.3 percent over the timeframe

increased by an average annual rate of 4.1 percent.

shown is due in large part to the mid-2011 toll increase.
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Figure 3-9: Historical DRJTBC Truck Toll Revenue, $Millions, 2004 to 2015
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Table 3-6 shows annual total car and truck toll revenue from 2004 through 2015. Total toll
revenue increased each year over the twelve year period. However, during the period 2008
to 2010, total annual revenue growth was less than 1 percent. Except for the New Hope-
Lambertville Bridge being flat, all other toll bridges experienced positive revenue growth in

2015.
Table 3-6: Historical DRJTBC Total Toll Revenue, 2004 through 2015
Bridge Annual Total Toll Revenue (in Thousand)

2004 2005 2006|2007* 2008 2009** 2010 20171%** 2012 2013 2014 2015
Milford - Montague $1,184 $1,169 $1,170 $1,187 $1,161 $1,203 $1,190 $1,353 $1,485 $1,540 $1,546 $1,630
Delaware Water Gap $23,033 $22,956 $23,072| $25,648 $25,169 $25,116| $24,859| $27,338 $30,523 $31,235| $31,174 $32,359
Portland - Columbia $1,492 $1,570 $1,591 $1,759 $1,715 $1,722 $1,878 $2,149 $2,287 $2,074 $2,129 $2,468
Easton - Phillipsburg $9,012 $9,121 $8,919 $8,917 $9,341 $9,428 $8,783 $9,249 $9,278 $9,148 $8,309 $8,798
1-78 $33,819 $33,762 $34,419 $36,641 $37,542 $37,587 $37,589 $46,278 $53,511 $55,527 $57,445 $59,563
New Hope - Lambertville $2,236 $1,999 $2,081 $2,272 $2,096 $2,303 $2,269 $2,664 $2,996 $3,098 $3,143 $3,144
Trenton - Morrisville $8,277 $8,825 $9,181 $9,194 $9,173 $9,171 $10,407| $12,318 $13,861 $14,415|  $14,830 $15,327
Total $79,053 $79,403 $80,433 $85,618 $86,196 $86,529 $86,974| $101,350| $113,941| $117,036 $118,576| $123,289

*Truck Only Toll Increase Year
**Adjustment to Toll Discounts

***Car and Truck Toll Increase Year

Figure 3-10 illustrates the total DRJTBC toll revenue trends over the twelve year period.
Overall, total toll revenue grew by an average of 4.1 percent each year with toll revenue on
the Trenton-Morrisville and 1-78 bridges increasing the most over the twelve year period.
Most of the recent revenue increase was due to the June 2011 toll discount adjustment.
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Figure 3-10: Historical DRJTBC Total Toll Revenue, $Millions, 2004 to 2015
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The distribution of toll revenue between passenger cars and trucks has seen little change
over the years as shown in Figure 3-11. Overall, the truck share of toll revenue peaked
before the recession at 75.3 percent in 2008 and dipped to 71.9 to 72.0 percent in the post-
recessionary years of 2010 through 2012. In 2015, truck toll revenue made up 73.2 percent
of total toll revenue and car revenue made up 26.8 percent of total toll revenue.
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Figure 3-11: DRJTBC Passenger Car vs. Truck Distribution of Toll Revenue, 2004 to 2015
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3.3 Average Daily Toll Traffic
Figure 3-12 displays average daily traffic estimates for an average weekday and an average
weekend day, calculated from a sample of October 2016.

Figure 3-12: DRJTBC Average Daily Toll Traffic, Sample from October 2016
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We can see that the I-78 and Trenton-Morrisville Toll Bridges carry the most traffic on
weekdays and the I-78 and Delaware Water Gap Toll Bridges carry the most weekend
traffic. All of the bridges except for the Delaware Water Gap Bridge support more weekday
traffic than weekend traffic.

Toll traffic patterns on the DRJTBC bridges vary throughout the day as shown in Figure 3-
13. As shown in Figure 3-13, hourly passenger car traffic on an average weekday follow a
fairly typical commuter pattern where traffic levels are low at the beginning of the day; rise
during the morning peak hours; flatten somewhat during the middle of the day; peak again
during the afternoon rush hours; and then decline at the end of the day. This pattern is
observed across all the DRJTBC toll bridges. The Trenton-Morrisville Bridge experiences
the highest passenger car traffic volumes in both the morning and afternoon peak periods.

Figure 3-13: DRJTBC Average Weekday Hourly Passenger Car Toll Traffic, 2016
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Hourly truck traffic volumes on an average weekday do not exhibit the same trends as
observed in the hourly passenger car weekday traffic data. As shown in Figure 3-14, truck
traffic over the DRJTBC toll bridges follow a more typical long distance pattern, building
steadily during the morning, peaking somewhere in the 10am to 2pm timeframe, and
decreasing again at the end of the day. The I-78 Bridge experiences the highest level of
truck traffic throughout the typical weekday. Interestingly the New Hope-Lambertville Bridge
experiences a peaking of truck traffic during the 5pm-6pm hour.
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Figure 3-14: DRJTBC Average Weekday Hourly Truck Toll Traffic, 2016
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Hourly traffic patterns on weekend days differ from weekdays for both passenger cars and
trucks. As shown in Figure 3-15, passenger car traffic on an average weekend day builds
steadily during the morning and reaches its apex in the middle of the day, typically between
11am and 1pm before declining during the remainder of the day. Interestingly the Delaware
Water Gap Bridge experiences a slight peaking of passenger car traffic during the 11pm-

12am hour.

Figure 3-15: DRJTBC Average Weekend Day Hourly Passenger Car Toll Traffic, 2016
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Figure 3-16 shows that the hourly truck traffic pattern for an average weekend day is
somewhat similar to the pattern observed for passenger cars with truck traffic increasing in

e
JACOBS Page 42



Long Term Traffic and Revenue Forecasts February 7, 2017
Delaware River Joint Toll Bridge Commission

the morning, peaking before midday, and then declining in the evening hours, with a few
having another, smaller peak between 11pm and 12am (I-78, Delaware Water Gap and
Trenton-Morrisville bridges). Truck traffic on the Easton-Phillipsburg and Trenton-Morrisville
bridges tends to peak earlier on a weekend day compared to passenger car traffic.

Figure 3-16: DRJTBC Average Weekend Day Hourly Truck Toll Traffic, 2015
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3.4 Average Toll Rates

As shown in Table 3-7, the average toll rate per trip paid by passenger cars increased from
2004 to 2015 across all DRJTBC toll bridges. Average toll rates remained relatively
unchanged from 2004 to 2008 and then rose in 2009 with elimination of the standard E-
ZPass discount and in mid-2011 with the toll increase. In 2015, passenger car toll rates
averaged between $0.95 and $0.97 across the seven toll bridges.
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Table 3-7: Average DRJTBC Toll Rates for Passenger Cars, $ per Trip
Bridge

NH-L I-78 E-P
2004 $0.67 $0.66 $0.68 $0.67 $0.66 $0.67 $0.66 $0.67
2005 $0.67 $0.65 $0.67 $0.66 $0.66 $0.67 $0.66 $0.67
2006 $0.66 $0.65 $0.67 $0.66 $0.66 $0.67 $0.66 $0.66
2007 $0.67 $0.65 $0.67 $0.65 $0.66 $0.67 $0.66 $0.66
2008 $0.67 $0.64 $0.66 $0.65 $0.66 $0.67 $0.66 $0.66
2009 $0.75 $0.72 $0.73 $0.73 $0.72 $0.73 $0.73 $0.73
2010 $0.75 $0.71 $0.73 $0.72 $0.72 $0.73 $0.72 $0.73
2011 $0.86 $0.85 $0.86 $0.85 $0.85 $0.86 $0.86 $0.86
2012 $0.97 $0.96 $0.98 $0.97 $0.97 $0.98 $0.97 $0.97
2013 $0.98 $0.97 $0.97 $0.97 $0.97 $0.98 $0.97 $0.97
2014 $0.96 $0.97 $0.97 $0.97 $0.96 $0.96 $0.97 $1.00
2015 $0.97 $0.97 $0.97 $0.96 $0.96 $0.95 $0.96 $0.96

Similar to other toll facilities around the country, the average toll rate per trip paid by trucks
on DRJTBC toll facilities was significantly higher than the average rate paid by passenger
cars. While the truck toll rates are the same at all the bridges, the average axle count of the
trucks crossing each bridge differs. As shown in Table 3-8, average truck toll rates started
increasing in mid-2007 with the toll increase for larger trucks, again in 2009 with the
reduction or removal of E-ZPass discounts, and in mid-2011 with a larger toll increase. In
2015, average toll rates for trucks by bridge ranged from $10.05 to $17.79, with a weighted
average toll rate of $16.64 across all seven toll bridges.
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Table 3-8: Average DRJTBC Toll Rates for Trucks, $ per Trip

NH-L I-78
2004 $9.03 $7.98 $12.07 $9.79 $9.79 $11.85 $7.73 $11.33
2005 $9.05 $7.96 $11.98 $9.73 $9.73 $11.80 $7.61 $11.25
2006 $9.00 $7.83 $11.93 $9.67 $9.24 $11.76 $7.42 $11.19
2007 $9.75 $8.52 $13.16 $10.35 $10.04 $13.07 $7.73 $12.33
2008 $10.18 $8.71 $13.95 $10.91 $10.50 $13.79 $7.90 $13.00
2009 $10.34 $8.92 $14.49 $11.43 $10.79 $14.26 $8.19 $13.49
2010 $10.29 $9.04 $14.52 $11.12 $10.96 $14.23 $8.06 $13.46
2011 $11.82 $10.24 $16.21 $12.29 $12.50 $15.94 $9.35 $15.11
2012 $13.01 $11.49 $17.86 $13.12 $13.64 $17.56 $10.51 $16.69
2013 $12.94 $11.30 $17.83 $13.16 $13.50 $17.58 $10.42 $16.66
2014 $17.88 $17.61 $12.99 $12.95 $13.70 $11.63 $10.10 $16.73
2015 $17.79 $17.52 $12.86 $12.95 $13.79 $11.71 $10.05 $16.64

3.5 E-ZPass Utilization

Utilization of E-ZPass as a method of payment has increased on DRJTBC toll bridges in the
last 10 years. As illustrated in Figure 3-17, the percentage of trips paid for using an E-
ZPass transponder increased from 53.7 percent in 2006 to 65.9 percent in 2015. Utilization
rates have increased in each of the past ten years but there is a wide variance in utilization
between passenger cars and trucks on DRJTBC toll bridges.
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Figure 3-17: Annual E-ZPass Utilization on DRJTBC Toll Bridges
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As shown in Figure 3-18, passenger car E-ZPass utilization ranged from a low of 57.8
percent on the Milford-Montague Bridge to a high of 76.8 percent on the New Hope
Lambertville Bridge in 2015. Passenger car E-ZPass utilization increased on all toll bridges
between 2014 and 2015, except the Portland-Columbia Bridge and at Easton-Phillipsburg,
which both had a decline of approximately 0.1 percent.
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Figure 3-18: 2014 and 2015 Passenger Car E-ZPass Utilization on DRJTBC Toll Bridges
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Trucks are more likely than passenger cars to pay for their
transponders. As shown in Figure 3-19, E-ZPass utilization rates in 2015 ranged from a low
of 80.1 percent on the Milford-Montague Bridge to a high of 89.9 for the Trenton-Morrisville
Bridge. Approximately 84.2 percent of all trucks trips on DRJTBC toll facilities used
E-ZPass. In 2015, truck E-ZPass utilization increased over 2014 levels for all bridges.
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Figure 3-19: 2014 and 2015 Truck E-ZPass Utilization on DRJTBC Toll Bridges
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4.0 SCUDDER FALLS BRIDGE DATA COLLECTION AND
ANALYSES

This section describes the extensive 2014 data collection efforts that were done for the
2014 Scudder Falls Investment-Grade Traffic and Revenue Study and incorporated into
these analyses of the Scudder Falls Bridge. This data collection program included:

e hourly traffic counts on the Scudder Falls Bridge,
¢ license plate surveys,

e counts of vehicles equipped with E-ZPass,

e travel time surveys, and

e Scudder Falls Bridge customer characteristic surveys via Jacobs-designed online
surveys.

As no significant volume shifts or changes to land use or the regional highway system have
occurred between 2014 and 2016, it was deemed unnecessary to redo the full survey
program and instead it was supplemented with recent counts on the bridges.

4.1 Historical Data

DRJTBC collects traffic count data on all of its facilities, including its toll-supported bridges.
Figure 4-1 shows the annual two-way traffic counts and annual traffic growth on the
Scudder Falls Bridge from 2004 through 2015. During this 12-year period, traffic has been
relatively stable, hovering around 21 million crossings per year.
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Figure 4-1: Historical 2-Way Traffic Volumes on the Scudder Falls Bridge, 2004 - 2015
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Figure 4-2 compares monthly two-way average annual daily traffic (AADT) for 2014 and
2015 on the Scudder Falls Bridge, from data received by the DRJTBC. As in all investment-
grade Traffic and Revenue studies, Jacobs conducted project-specific traffic counts (as
provided in the next section) in order to supplement these existing data sources.

Figure 4-2: Historical Monthly Distribution of Two-way Daily Traffic on the Scudder Falls
Bridge, 2014 and 2015
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4.2 Traffic Counts

Traffic counts by direction on the Scudder Falls Bridge between October 22" and October
28" 2015 were provided to Jacobs by the Commission. Figure 4-3 and Figure 4-4 show the
daily counts by hour for southbound and northbound traffic.

Figure 4-3: Southbound Hourly Traffic on Scudder Falls Bridge, 10/22/15-10/28/15
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Figure 4-4: Northbound Hourly Traffic on Scudder Falls Bridge, 10/22/15-10/28/15
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Data from the Commission’s facilities reveals that October is an average month in terms of
daily traffic volumes. Therefore, 2015 Average Annual Daily Traffic (AADT) and Average
Annual Weekday Traffic (AAWDT) were estimated to be the same as the counted traffic
shown in Table 4-1.

Table 4-1: 2014 Estimated AADT and AAWDT, based on October 22-28, 2015 Count Data

Southbound Northbound*
Annual Average Daily Traffic (AADT) 29,068 23,647
Annual Average Weekday Traffic (AAWDT) 32,011 25,705

* Approximately eleven hours (or 6%) of traffic counts during the one-week period had missing or faulty
counts in the northbound and southbound direction; Jacobs estimated counts for these few hours.

The count data also separated vehicles by class. It was calculated from the data that 5.0
percent of average daily traffic is trucks.

4.3 License Plate Surveys

In order to determine the amount of traffic currently using the Bridge that is from New
Jersey and Pennsylvania, and to help us determine potential Toll-by-Plate invoicing for an
All Electronic Toll Facility (AET), a license plate survey had been conducted for Jacobs’
previous study on the Scudder Falls Bridge by Jacobs’ subconsultant Arora and Associates,
PC. This survey took place on Tuesday, April 1% 2014 for two hours each during the AM
peak, midday and PM peak periods. This survey was done in the westbound / southbound
direction only (the direction of potential future tolling). Results are shown in Table 4-2. As
expected, the majority of vehicles (some 90 percent) are registered in PA or NJ, with more
from PA overall (as Pennsylvania to New Jersey is the major home to work commute
direction). Note that eight percent of peak period and 12 percent of off-peak vehicles are
from neither PA nor NJ.
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S
Table 4-2: Southbound Scudder Falls Bridge License Plate Count Results, April 2014

Traffic Volume by State License Plate
PERIOD
PERIOD | PA NJ NY cT DE MD  |OTHER NE*|OTHERS**| TOTAL
7:30AM
TO
9:30AM 671 2221 22 11 10 49 74 82 3140
21% 71% 1% 0% 0% 2% 2% 3%
12:00PM
TO
2:00PM 1383 1062 45 12 15 29 60 185 2791
50% 38% 2% 0% 1% 1% 2% 7%
3:00PM
TO
5:00PM 4920 1033 71 12 34 35 145 256 6506
76% 16% 1% 0% 1% 1% 2% 4%

*- New England States of MA, Rl, VT, NH, ME
**_ All other States except PA, NJ, NY, CT, DE, MD, Rl, NH, VT, MA, ME
Note: May not appear to add to 100% due to rounding

4.4 Counts of Vehicles Equipped with E-ZPass

A temporary E-ZPass reader was installed by the Commission at the Bridge for one week,
from April 1% through April 7" 2014. This was done to determine how many vehicles
currently crossing the Scudder Falls Bridge in the southbound direction were already
equipped with E-ZPass. Table 4-3 summarizes the counts of E-ZPass vehicles by tag
agency. Along with this data collection effort, traffic counts had been conducted during the
same timeframe; these two data collection efforts helped us to determine the percentage of
existing vehicles equipped with E-ZPass.

It was found that 49 percent of weekday vehicles and 46 percent of weekend vehicles
crossing on the survey days had a readable E-ZPass transponder. Some 78 percent of
those with E-ZPass had obtained it from the NJ Turnpike (some 44 percent) or the
Pennsylvania Turnpike Commission (some 34 percent). It is assumed that there were some
E-ZPass transponders that were not displayed (as some E-ZPass customers do not keep
their transponder affixed to their windshield at all times) and/or not read.
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S
Table 4-3: Southbound Scudder Falls Bridge E-ZPass Counts, April 2014 (Raw Data)

Southbound Transponder Reads Avg Day

Agency Avg Weekday | Avg Weekend Day Avg Day Share by Agency
NYSTA/NYSBA 509 336 460 3.2%
PANYNJ 990 795 934 6.5%
PTC 5,581 3,090 4,869 33.7%
MTAB&T 501 458 489 3.4%
DRPA 9 4 8 0.1%
VDOT 58 83 65 0.4%
Peace Br 4 2 4 0.0%
Illinois 57 37 51 0.4%
MdTA 121 160 132 0.9%
DelDOT 143 145 143 1.0%
MassPike 92 64 84 0.6%
NJTPKE 6,854 5,270 6,401 44.3%
Y 6 3 5 0.0%
DRBA 17 13 16 0.1%
NHDOT 12 10 11 0.1%
Maine 10 7 9 0.1%
DRJTBC 875 468 759 5.2%
Indiana 5 5 5 0.0%
Ohio 10 7 9 0.1%
RITBA 5 3 4 0.0%
NC 1 1 1 0.0%
Total E-ZPass

Reads 15,860 10,959 14,460 100.0%
Total SB Traffic 32,207 23,779 29,799

% E-Zpass 49.2% 46.1% 48.5%

4.5 Travel Time Surveys

Travel time surveys were conducted in April 2014 in order to indicate time differences
between trips taking the Scudder Falls Bridge and alternate routes. These results factor
into our estimates of who would remain on the new tolled Scudder Falls Bridge versus using
another bridge in the area. The southbound origin-destination (O-D) study that was part of
the surveys conducted by Jacobs during the Level 2 Scudder Falls Bridge T&R Study in
2009 indicated two major clusters of origin points in New Jersey for Scudder Falls Bridge
customers.

L ______________________________________|
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The two major origin points that were used as the starting locations for the travel time
surveys were:

e Ewing, NJ at Scotch Road and Parkway Avenue

e The I-95/Rte 1 interchange in Lawrence, NJ (which would include the majority of
trips from the north and east)

Three major clusters of destination points were identified on the Pennsylvania side, and
were used as the ending points for the travel time surveys:

¢ Newtown, PA at Lincoln Ave. and Washington Ave.
e Yardley, PA at Afton Ave. and Schuyler Dr.

e The I-95/Rte 1 interchange in Langhorne, PA (which would include the majority of
the trips from the south and west)

The travel time surveys were conducted the first week of April 2014, from Tuesday through
Thursday, by Jacobs’ subconsultant Arora and Associates, PC, between each combination
of O-D pairs during peak and off-peak periods. Different routes were traveled between
each O-D pair, using the Scudder Falls Bridge and using alternative bridges where they
made sense as alternate routes (as an example, for a trip between Lawrence and
Langhorne, the Washington Crossing Toll Supported Bridge is not a reasonable alternative
because it is located well outside the area of travel and would add significant journey time,
but the Route 1/Trenton-Morrisville Toll Bridge and the Lower Trenton Toll-Supported
Bridge are reasonable alternatives). As shown in Table 4-4, the Scudder Falls Bridge is
always the fastest route between these points, except between the two 1-95/ Route 1
interchanges, where the travel time using the Trenton-Morrisville Toll Bridge is very similar
to and sometimes shorter than the travel time using the Scudder Falls Bridge. PM Peak
travel times on these New Jersey to Pennsylvania routes are typically longer than the AM
and midday times, and the routes via the three smaller toll-supported bridges (Lower
Trenton, Calhoun St, and Washington Crossing) typically experience a greater increase in
PM peak travel time than the two larger bridges.
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Table 4-4: Travel Times between O-D Pairs, Using Scudder Falls Bridge and Alternative
Crossings, April 2014

February 7, 2017

(in minutes)
AM Peak Period
Lower
Trenton- | Trenton Toll | Calhoun | Washington
Scudder | Morrisville | Supported St. Toll Crossing Toll
From To Falls Br. Toll Br. Br. Supp. Br. Supp. Br.
Ewing, NJ Yardley, PA 12.4 18.3
Ewing, NJ I-95/Rte 1 Int., PA 11.5 18.0 17.8
Ewing, NJ Newtown, PA 13.0 23.0
[-95/Rte 1 Int., NJ Yardley, PA 14.1 18.5
[-95/Rte 1 Int., NJ | 1-95/Rte 1 Int., PA 13.6 13.4 18.0
[-95/Rte 1 Int., NJ Newtown, PA 16.9 23.0 25.5
Midday / Off-Peak Period
Lower
Trenton- | Trenton Toll | Calhoun | Washington
Scudder | Morrisville | Supported St. Toll Crossing Toll
From To Falls Br. Toll Br. Br. Supp. Br. Supp. Br.
Ewing, NJ Yardley, PA 10.8 18.4
Ewing, NJ I-95/Rte 1 Int., PA 13.0 17.5 18.3
Ewing, NJ Newtown, PA 14.0 21.5
[-95/Rte 1 Int., NJ Yardley, PA 14.4 18.0
I-95/Rte 1 Int., NJ | 1-95/Rte 1 Int., PA 13.7 14.3 17.0
I-95/Rte 1 Int., NJ Newtown, PA 16.8 21.0 25.0
PM Peak Period
Lower
Trenton- | Trenton Toll | Calhoun | Washington
Scudder | Morrisville | Supported St. Toll Crossing Toll
From To Falls Br. Toll Br. Br. Supp. Br. Supp. Br.
Ewing, NJ Yardley, PA 104 20.2
Ewing, NJ I-95/Rte 1 Int., PA 11.5 18.5 215
Ewing, NJ Newtown, PA 14.5 22.0
[-95/Rte 1 Int., NJ Yardley, PA 14.2 24.0
I-95/Rte 1 Int., NJ | 1-95/Rte 1 Int., PA 13.7 13.9 17.9
[-95/Rte 1 Int., NJ Newtown, PA 17.5 23.5 32.0
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4.6 Online Customer Characteristic Surveys

Online surveys were conducted in 2014 to obtain information on Scudder Falls Bridge
current customer travel characteristics such as frequency of travel, state of residence, trip
origin/destination, familiarity with electronic tolling, and stated preference (i.e., what a driver
states they would do if the Scudder Falls Bridge were to be tolled). Results of the surveys
were used in the development of Jacobs’ traffic and revenue forecasting model. Note that
only some of the results have been included herein; the full set of questions and analyses of
responses are available in the Jacobs memo entitled “Scudder Falls Bridge Data Collection
and