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Disclaimer

STEER DAVIES & GLEAVE LIMITED ("STEER") HAS NO LIABILITY TO RECIPIENTS OF THIS DOCUN
OTHER THAN THE CLIENE,PUERTO RICO HIGHWAY AND TRANSPORTATION AUTHORITY
(PRHTA) SUBJECT TO THE TERMS AND CONDITIONS OF OUR ENGAGEMENT.

ANY RECIPIENT OF THIS DORUMEHER THAN THE CLIENT, RELEASES STEER FROM LIABILITY
FOR ANY LOSS OR DAMAGE WHETHER ARISING IN CONTRACT, WARRANTY, EXPRESS OR IMPL
TORT OR OTHERWISE. UNLESS YOU ARE THE CLIENT, STEER: (A) MAKES NO WARRANTY,
EXPRESSED OR IMPLIED, WITH RESPECTIEOAHENY INFORMATION OR METHODS

DISCLOSED IN THIS DOCUMENT; AND (B) ASSUMES NO LIABILITY WITH RESPECT TO THE USE (
ANY INFORMATION OR METHODS DISCLOSED IN THISIDOCUME

This traffic and revenue report (the Report) has been prepéoethe Puerto Ricalighway and

Transportation Authority (PRHTA) G KS &/ €t ASy G é 0 o ¢KAA WSLRNI Aa ¢
efforts, and information available to us at the time of the Report, and is subject to time and

0dzZRASH O2yadNIAyida 2F (GKS wSLERNIQa aod2L)S 2F g2
This Report, information and statements contained herein, are all based on third party data

provided to us, or sourced by us, and Steer has not sought to establish the reliability of the data,

except as specifically stated in the Report. Steer bears n@nsdgility for the results of any

actions taken on the basis of thigghrty data.

Certain forwardlooking statements in the Report are estimates based on interpretations or
assessments of information available at the time of writing. The Report is tthesv@wed as an
assessment that is timeelevant, specifically referring to conditions at the time of the review.
Steer undertakes no obligation to update the Report for any reason.

While the estimates contained in the Report are not precise forecdsty, do represent, in our

view a reasonable expectation of the future, based on information we have been provided with or
sourced. However, the estimates necessarily rely on numerous assumptions and judgements, and
circumstances may occur over the timefraofethe project that go counter to these assumptions

YR 2dzZRISYSyda FyR GKFG FFFSOG GKS LINRP2SO0GQa NI
those assumed, and events are subject to change. Therefore, Steer makes or provides no

warranty, whether impkd or otherwise, as to the accuracy of forwdodking information

presented.

In particular, readers of this Report must note that Steer developed the relationships in the

models used to produce the forecasts for this Project based on data thrdughst2021 and

earlier. Subsequently, the outbreak of the viral illness known as G®/has spread throughout

the world and has been defined by the World Health Organization as a pandemic. As of the date of
distribution of this Report, the COVI® outbreak $ materially impacting global economic and

political affairs, and significantly impacting all transportation industries. Toll road traffic in

particular has been impacted, where vehicle volumes have fallen in response to quarantine,
shelter in place and tated measures that governments, including state and local governments in
the United States, have imposed and continue to impose. The situation remains dynamic and
rapidly evolving and is subject to significant change. In this context, Steer has ravideceoasts

with a Base Case post COMDpossible scenario with assumptions of a delayed economic
NEO23SNE YR RSONBF&ASR GNF¥ @St RSYI yR4COVIDG SOSNE
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19 analysis is only one view, and there continues to remadgertainty as to the sho#term,
intermediate or prolonged effects of and responses to the C&@Ipandemic on the Project.

All of these effects could impact the COMI®related update to the Report. While the COMI®

related update to the Report wasrepared in good faith, no assurance can be provided by Steer
that the scenario and assumptions Steer has identified in such update will prove to be accurate.
Given the uncertainty described here and inherent in this unprecedented pandemic, Steer advises
that all readers of this Report consider this Report in the context of their own assessment of the
COVIBEL9 outbreak and current and potential impacts before making final decisions related to this
Project.

Stw March 2022
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Introductior

Overview

The Puerto Rico Highway and Transportation Authority (PRHTA) engaged $tedoitian tolling
analysis of the PRHTA toll facilities. Specifidhiéystudyhadthree key elements

1 Premrerevenue forecasts foall PRHTA toll facilitieconsidering different toll rate scenarios.

i Analyze the impact ahodifying the current onevay tolingto two-way toling structure for
some toll plazas.

1 Analyzethe impact of relocating someoll plazato reduce the amount of toll
evasion/leakage from traffic that exits the toll facilities prior to passing the toll plaza.

The first element builslupon the work that Steer performed in 2018 as part of the Puerto Rico
Tolling Potential Analysis. In that project, we developed traffic and revenue forecasts26; PR
PR52, and PR3 toll plazas under different toll rate assumptions. For ties assigment, we
haveused the models we builbefore along with new modelse built for new corridorsto first
update our baseline traffic and revenue forecasts and then analyze the traffic and revenue
associated with different toll rate

The second and thirdoints are new analyses that use the forecasting tools from the first element
and that, along with new data collected for the study, provides revenue impadifferent tolling
alternatives.

The analysis presented in this report is intended to suppuetdecisioamaking process of PRHTA,
as the transportation policy maker locally, understanding both the revenue potential and the
potential socioeconomic/environmental effects of tolling changes for Puerto Rico.

Toll Plazas

Tablel.1 summarizes theolled facilitiesincluded inthis study and the analyses we carried out for
each one.

Stw March 2022 1
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Tablel.1: PRHTA Toll Plazas

ID

Toll Plaza

Forecasts

Location Analysis

New 2Way

1 Rio Grande (including ramps) PR66 2 X

2 Carolinas (including ramps) @ PR66 2 X

3 Guaynabo PR20 1¢NB X X X
4 Montehiedra PR52 1¢NB X

5 Ceiba PR53 1¢SB X X
6 Humacao Norte PR53 1¢NB X X
7 Humacao Sur PR52 1¢SB X X
8 Caguas Norte PR52 1¢NB X X
9 Caguas Sur PR52 1¢SB X

10 | Salinas (including ramps) PR52 1-NB X

11 Ponce PR52 2 X X

12 | Juana Diaz EB/WB PR52 2 X

13 | Guayama PR53 2 X

14 Hucar PR53 1c¢EB X X

Source: Steer

Toll plazasurrently charging in one directidsut with no real alternative roads amot included
as part of thetwo-way analysis

Hgure 1.1 shows the location of the toll plazas we analyzed in this stiidg.map shows in red
the plazas operated by PRHTAblme by Metropistas and inglow byAutopistas de Puerto Rico

(APR)

steer

March 2022 2
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FHgure 1.1: Puerto Rico Toll Plazas
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The scope of our work includes the development of traffic and revenue forecast foe PRHTA
toll plazasunderdifferent tolling assumptiong-or the two-way scenariosye carried ouffinancial

and social evaluatiof eachtoll plaza

To prepare tle traffic and revenudorecasts we have:

1 Reviewed the available information and collected new data to understand the existing
conditions of thedifferent study area and to estimate the irscope demand foeachtoll
plaza consideredn particular we havefocused on understating how traffic has recovered
from the restrictions related to COAI® and what could be considered as the new normal

1 Updated and dveloped our own network highway assignment madeding inputsrom the
LongTermPuerto Rico Long Rge Transportation Plan (PR LRTP) network médelall the
models ve havecalibratedthe base year to represent 2019 traffic conditions.

i1 Prepared forecasts scenarios il toll plazas fo2024 and 2030

I Used the base year to estimate the impacttod two-way tolling andhe re-location of toll
plazas We also preparefinancial and cost benefit analysis for the plazas considered for two

way tolling.

All our analysis wasased on traffic datahrough August 2021 and earlier, including the period
heavily impacted by COVII®. We complemented the transaction data and traffic counts from

PRHTAwith original traffic counts collected ifuly2021,

analysis and the evaluation of the ne¢all locations.

steer

specifically to support the twway
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We have assuntkin our forecasts no further impacts on traffrom lockdownsor related
measuresn response to COVHDO.

The methodology presented here was agreed VARHTAdased on the best approach for a
feasibility study considering the time limitations for thessgnment.

About Steer

Steer is one of world's largest independent specialist transportation consultancies, with more than
nnn LINPFSaarazylrt adatr¥F¥ IyR I ¢62NI RgARS Ot ASyi
company has U.S. offices in Boston, Aongeles, New York, San Juan and Washington D.C. Steer is

an employeeowned company that was founded in 1978. Our independence means that we offer

truly unbiased and objective advice.

Having worked on over 500 toll and shadow toll road projects aroundavtired, Steer has

developed a recognized specialty in the appraisal offitedinced facilities, especially in the
preparation of robust Investment Grade Traffic and Revenue Forecasts. In recent years, we have
been involved in perhaps most of the major higlefile P3 projects in the U&rom our office in

San Juan we have adviseBRHTAsponsors andendersin multiple projectson the island.

Next Chaptes

This report presents our traffic and revenue analysis structured around the tasks defined for this
study as follows:

Chapter 2:summarizes the existing conditions in the study area.

Chapter 3:describes our forecasting methodology.

Chapter 4presents our forecasts fdoll rate increases ahe PRHTAoll plazas.
Chapter 5presents our analysis of the twwaytolling conversation

Chapter 6presents our analysis ofdecating toll plazas

Chapter 7:summarizing the results of the study

=A =4 =4 =8 =8 =9
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Review of Existing Conditic

Overview

This chapter describes thstorical andexisting traffic conditions of thePRHTA toll plazas, as well
as the general e@mographicand econonit conditions ofthe island. This reviewnformsthe tolling
analysis angbrovides aetter understandng ofthe potential impact ofncreasing ointroducing
newtoll rates

Data Sources

To have a thorough understanding of the current traffic conditions, and to inform the model
development and the forecasting analysig reviewed information fronthe client orfrom public
sourcesas detailed below:

)l

T

HistoricalTransaction datafrom 2013 to Aug 2021 provided by PRHTA for all the toll plazas
included in the study.

Travel time datausinginformationfrom the 2019 National Performance Management
Research Data Set (NPMRDS) and extracted by Traffic M&saigeel (TMC) code, which is
a unique coding system used to differentiate every segment on the roadway system.
Population from the U.S. Census Bure&opulation is measured on a decennial basisl0
2020), with intermediate figures being estimatethepopulation figure for 2020 remains an
estimateand all estimates are based on the 2010 Census.

Employmentfrom the Bureau of Labor Statistics. Total employment is measu@tthly and
annual figures are averages. Data was unavailable for March an@®820il

Household Incomerom the American Community Survey. Fixgarand kyearestimates of
households and proportion by income group Fjear estimates have a sample overlap with
adjacent years and are not intended to be compared over time.

Gross Domédg Product (GDP) and GDP per Caffiitan the World Bankational accounts
data, and OECD National Accounts data filbg annual figures are estimates and are in US$
at current prices.

Traffic Countscollectedin September 2021, in all the plazas cdesed for twoway analysis
and some additional points near Ponce and Guaynabo to support tlezations analysis.

Additionally, we carried out a site vigit October 2021 to evaluatsompeting roads as well &3
establishongoing observations byur local staff

Stw March 2022 5
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Toll Plazas

Overview

The following table summarizesditharacteristics afach of thePRHTAoIl plazasconsidered in

this study

Table2.1: Toll Plazas Characteristics

lway /

Plaza Road Description

2way

Rio Grande PR66 | 2 Rio Grande is the easternmost toll plaza of@@RIt captures traffic
coming from or going to the Municipality of Rio Grande or any
location further eastThe dternative routeis PR3 which is toll free

Carolinas PR66 | 2 Carolina is thevesternmost toll plaza of P&, in the outskirts of San

Main Juan, and includes a plaza on the main road west e833Ras well as
on the ramps with PRB53. The dternative routeis PR3 which is toll
free.

Guaynabo PR20 1¢NB @ Guaynabo capires the traffic irthe northbound directionon PR20

(main and coming either from Guaynabo or Caguas. The surrounding

ramps) communitiescan access the road via a-pgiss and avoid paying talls
The dternative roadis PR1 or PR52 (which is also tolled ithe
northbounddirection)

Montehiedra PR52  1¢NB @ Montehiedra is located in the entrance ramp to access5PR
northbound. This ramp connects the urbanized area of Cupey dir¢
with PR52, specifically the residentials developmentsar thetoll
plaza.TheAlternative routeis PR20, which is alstolled in Guaynabo
in the northbounddirection.

Ceiba PR53 | 1¢SB | Ceiba captures the traffic southbound direction in the PR3 from
Fajardo. i competes withPR3 which goes acroghe urban center of
the Municipality of Ceiba.

Humacao PR53 | 1¢NB Humacao Norte captures the traffic ihe northbound directionon

Norte PR53 coming from the urban areas of the Municipality of Humaaac
further south.The dternative routeis PR3 that runs along the cost

Humacao PR52 1¢SB Humacao Sur has a symmetrical role taniesth counterpart

Sur capturing the trips irthe southbound direction on PR52 leaving the
Humacao aregand also competing with theR3.

Caguas PR52 1¢NB | Caguas Norteaptures traffic from botifCaguasnd fromthe PR30

Norte going north to San Juaiihe dternativeisroute is PR1.

Caguas Sur PR52 | 1¢SB | Caguasurcaptures traffic from Caguas going south. Theraativeis
route is PR1.

Salinas PR52 | 1¢NB | Salinas captures the traffic goitmyCaguas on the P52 coming from
both sides of the south cogdrom PR52 on the west sideand from
PR530n the east There is not a real alternative.

Ponce PR52 | 2 Ponce is the westernmost toll plaza of-BR It captures the traffic
coming and goingatthe southwestern side of the island using the
PR2. The dternative routeis PR2.
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lway /

Plaza Road
2way

Description

Juana Diaz PR52 2 Juana Diahastwo toll plazasseparated aboub.1 milesfrom each
other, Juana Diaz Oeste tolls the eastbound direction while Juana
Este tolls he westbound direction. They capture the traffic moving
the PR52 between towns in theouth-centralpart of the Island and
along the south coast corridofhe dternative routeis PR1.

Guayama PR53 2 Guayama is the easternmost toll plaza of$2RItcaptures the traffic
coming and going to the soutbastern side of the island using the-P
3. The dternative routeis PR3.

Hucar PR53 | 1¢EB | Hucaris the toll plaza on the western end of the-BR It captures the
traffic taking the PF3 on eastbound direction coming both from
both the north and west sections of the 3R. The dternative route
isPR3.

Source: Steer

Toll Rates

Tolls vary by vehiclgpe according to the number of axles and are the same througkthe day
and year.

i1 Class 1: motorcycles and vehicle with 2 axles under 7 feet and 6 inches in height.
i Class 2: vehicles with 2 axles
1 Class 3to 7: Heavy Vehicles vatto 7 axles.

Tolls can be paidy transponder (AutoExpresajith a positive balancer, in some but not all the
toll plazas, with precharged toll card called MovilCash.

Table2.2 shows the toll rates for all the plazas we are analyzing. We note wialke toll rates on
other facilities not analyzed in this study liR&®22 (operated byMetropistas) and Teodoro
Moscoso ¢perated by APRare adjusted annually, PRHA#s not adjusted any of thell rateson
their toll plazassince 2005

Table2.2: Toll Rates (in 2021 $)

Vehicle Class

RioGrande PR66 $1.00 $2.00  $250 $3.00 | $3.50 $4.00 $4.50
Carolinas PR66 $1.50 $3.00 $3.25 $3.50 $3.75 $4.00 $4.25
Guaynabo PR20 $0.75 $1.50 $1.75 $2.00 $2.25 $2.50 $2.75
Montehiedra PR52 $0.35 $0.70 $0.95 $1.20 $1.45 $1.70 $1.95
Ceiba PR53 $1.00 $2.00 $250 $3.00 $350 $4.00 @ $4.50
Humacao Norte PR53 $1.00 $2.00 $2.50 @ $3.00 $3.50 $4.00 $4.50
Humacao Sur PR52 $1.00 $2.00 $2.50 @ $3.00 $3.50 $4.00 $4.50
Caguas Norte PR52 $1.50 $3.00 $3.70 $4.40 $5.10 $5.80 $5.50
Caguas Sur PR52 $1.00 $2.00 $2.50 $3.00 $3.50 $4.00 $4.50
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‘ ‘ Vehicle Class ‘

Plaza Road 1 2 3 4 5 6 7|
Salinas PRS2  $1.75 $350 $4.25 $500 $575 $650  $7.25
Ponce PR2 | $0.75 $1.5  $1.75 $2.00 $225 $25 = $2.75
Juana Diaz PRS2  $050 $1.00 $1.25 $1.50 $1.75 $2.00 $2.25
Guayama PR53  $050 $1.00 $1.25 $1.50 $1.75 $2.00 $2.25
Hucar PR53  $1.00 $2.00 $2.50 $3.00 $350 $4.00  $4.50

Source: PRHTA

Traffic and Revenue
Historical

We obtainedransaction andevenueinformationfrom the PRHTfor all their toll plazasTable
2.3 summarizes this informatioshowing the historical transactions in form of Annual Average
Daily Traffic (AADT) from 2013 to 2020 dradble2.4 provides the corresponding year on year
growth.

Table2.3: Historical AADT for PRHTA Toll Plazas

2013 2014 2015 2016 2017 2018 2019 2020

RioGrande 21,316 | 21,152 @ 21,764 22,283 17,652 17,310 @ 25,840 | 20,109
Carolinas 42,080 @ 41,508 | 42,422 44,117 43,424 | 46,653 48,427 38,889
Guaynabo 10,782 @ 10,547 10,716 10,869 10,656 @ 10,980 11,589 9,390
Montehiedra 11,265 11,194 11,094 11,487 10,831 11,884 11,645 8,643
Ceiba 8,814 8,616 8,750 8,876 9,016 9,128 9,283 7,565

Humacao Norte, 12,833 | 8,693 8,813 9,125 6,630 N/A 3,795 7,481
Humacao Sur 9,014 12,535 12,843 12,574 @ 8,815 N/A 4,803 10,452
Caguas Norte 55,036 54,720 55,211 @ 55,808 | 50,121 | 55,269 52,622 39,763
Caguas Sur 31,456 31,157 31,933 32,347 | 28,955 | 30,504 30,955 24,097

Salinas 26,654 26,454 27,145 27,780 | 25,548 | 27,922 27,178 21,269
Ponce 36,077 | 36,490 37,812 38,442 37,383 40,797 | 39,673 27,147
Juana Diaz 46,481 46,659 48,057 | 47,462 35,409 39,623 48,298 @ 35,689
Guayama 17,052 @ 16,404 16,437 16,938 15,583 17,414 @ 16,980 @ 13,054
Hucar 9,534 9,368 9,439 9,813 8,512 9,902 9,565 7,649

Total 338,394 335,496 342,438 347,921 308,534 317,386 340,654 271,196

Source: PRHTA
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Table2.4: YearOn-Year Transaction Growth

2014 2015 2016 2017 2018 2019 | 2020
Rio Grande 08%  2.9% 24% = 208%  -1.9% @ 49.3%  -22.2%
Carolinas 4% 2.2% 40% = -1.6% | T7.4% 38% | -19.7%
Guaynabo 22%  1.6% 14% = 20%  3.0% 56% = -19.0%
Montehiedra 06%  -09% = 35% = 57%  97% = 20%  -25.8%
Ceiba 23%  16% 1.4% 1.6% 1.2% 17% = -18.5%
Humacao Norte  -32.3%  1.4% 35% | 273%  NIA N/A 97.1%
Humacao Sur  39.1%  25% = -21% = -29.9%  N/A N/A 117.6%
Caguas Norte ~ -0.6%  0.9% 11%  -102%  103%  -48%  -24.4%
Caguas Sur 1.0%  2.5% 13%  -105%  5.4% 15% @ -22.2%
Salinas 08%  2.6% 23%  -80% = 93% = -27%  -21.7%
Ponce 1.1% 3.6% 17%  2.8%  91% = 2.8%  -31.6%
Juana Diaz 0.4% 3.0%  -12% = -254%  11.9% = 21.9% = -26.1%
Guayama 38%  0.2% 3.0% = 80%  117% = 25%  -23.1%
Hucar 17%  0.8% 40% = -133%  163% = 3.4%  -20.0%

SourcePRHTA

We note that

91 Inthe last few years, traffic leved&ross the island haugeen impacted by several events
including strong brrricanes in 201 (Hurricanelrma and Hurrican®ariaboth in September
2017), and most recen€OVIBL9in 2020 These events explain the negative growth rates in

those specific years.

1 Both Humacaglazas, north and south, ceased operatio8gptember2017after Hurricane
Mariaand only reopened inAugust2019 just beforeCOVIEL9.
1 Rio Grande and Juan Diaz weggticularlyimpacted by Maria andperations did not return

to normaluntil 2019

i The propotion of heavy vehicles across all toll plazas is less than 1%.

Following these events Puerto Rico is expected to receive nearly $43 billion in relief recovery
funding from the federal government to repair its electrical, education, housing and
transportaton infrastructure that was heavily impacted by the two hurricanes, as well as to

support the economic recession after COVID 19.

Considering the recent impacts due to COY®)we selected 2019 as the base year for our
analysis. The AAO@nd its CAGRannual revenueand average toll ratéor 2019 are summarized
in Table2.5. We note that these revenuealues do not includehe additional revenue that could
be collected from violators and so the actual final revenue could be slightly fitgrethe ones

reportedin the table

steer
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Table2.5: 2019Traffic and Revenue

AADT CAGR

Annual Revenue

(2013 2019) (ll\\l/lcilrlri](i):;)- Average Toll Rate

Portico Grande 25,840 3.26% $9.90 $1.05
Carolinas 48,427 2.37% $26.57 $1.50
Guaynabo 11,589 1.21% $3.56 $0.84
Montehiedra 11,645 0.55% $1.52 $0.36
Ceiba 9,283 0.87% $3.44 $1.01
Humacao Norte 3,795 -18.38% $1.43 $1.03
Humacao Sur 4,803 -9.96% $1.83 $1.04
Caguas Norte 52,622 -0.74% $29.95 $1.56
Caguas Sur 30,955 -0.27% $12.17 $1.08
Salinas 27,178 0.32% $14.79 $1.49
Ponce 39,673 1.60% $11.44 $0.79
Juana Diaz 48,298 0.64% $9.55 $0.54
Guayama 16,980 -0.07% $3.20 $0.52
Hucar 9,565 0.05% $3.67 $1.05
Total 340,654 0.11% $133.01 $1.07

SourcePRHTA

COVIBR19

To understand the impact that COVIB and its related mobility restrictions had on tRRHTA
toll plazas we analyzed thenonthly profiles of the last couple yealigure2.1 showsthe total
monthly transactions foall the plazas togethesince 2018We have excluded from the analysis

the Humacaos anRioGrarde as they hadyaps in the monthly data we received.

steer
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Figure2.1: PRHTA Systemwidglonthly Transactions 2012021
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Source: Steer analysis based on PRHTA data

InJanuary and FebruaB020, trafficwascloseto 2019 level$ut in March anddriven byCOVID
19andall its relatedrestrictions traffic across the island started decreasing to reach the lowest
pointin April 2020,70% lower than April 201%fter that point, traffic levelsstarted toslowly
recoverbut they did not fullyreachthe 2019levels in 2020ln 2021 traffic continued recovering
and by Julall the toll plazas reported traffic volumes higher than the ones observed in, 2019
two exceptionsGuaynabo and Juan Diaz which both saw exceptional growth rates in 2019.

Demographics
Population

Figure2.2 shows the historical population in the island as estimated by the US Census Bitheau.
population of Puerto Rico declined by neatf§0,000, orl2% overthe past decadeAccording to
estimates by the U.S. Census Buredis tecline was relatively steady throughout thecade but

did lesserbetween2018 and 2020The population has been declining since 2000 due to low birth
rates andoutward migration, with economic factors and natural disasters being contributing
causesThis trend is expected to continue boitobablywith somere-organization around the

main cities of the island.
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Figure2.2: Puerto Rico Population
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Employment

2.15 Figure2.3 shows the historical employment in the island as reported by the US Bureau of Labor
StatisticsEmployment in Puerto Rico declined by ne@4y000 jobs, 08% over the past decade,
but was steadily increasing between 2014 and 284 $he economy strengtheneds anual data
is reported by averaging monthly dasad cata was not collected in March 2020 and April 2020,
the employment impact of the COWAL® pandenic is likely underestimated.

Figure2.3: Puerto Ricolotal Employment by Year
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Source: Steer analysis of U.S. Bureau of Labor Statistics data
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Household Income

2.16 In 2019 the medan income for Puerto Rico was $20,539 and the mean income was $32,924.
Approximately 27% of householdarned less than $10,000 and o&)%earned less than
$25,000 per yearApproximately 9% of households earned $75,000 or more, and 5% of
households eared $100,000 or more.

Figure2.4: Puerto Rico Household Income Levels (2019)
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Source: Steer analysis American Community SurveyYear Estimates
2.17 Through the decade, the proportions of household wealtlveremained relatively steady, with a

slight decline in households earning less than $10(@906 to 27%and an increase in households
earning $75,000 or mor&’% to 9%)
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Figure2.5: Puerto Rico Household Income Levels by Year

35%

30%

25%
20%
15%
10%
i

< $10k $10k - $25k $25k - $35k $35k - $75k > 575k

Share of Total Households

m2013 w2014 m2015 m20l6 m2017 m2018 m2019

Source: Steer analysis American Community SurveyYlear Estimates

GDP

2.18 Figure2.6 andFigure2.7 show the GPin thelsland and comparison of the US and Puerto Rico
GDPas reported by WorldBank. S 6 SSy wnanmn FyYR HanHnX tdzSNIi2 wiO
$98 billion in 2010 to over $103 billion in 2020, or by overWdiile GDP increased relatively
quickly at the beginning of the decaddurricane Maria caused it tolfén 2017 and 2018.
Recovery wathen interrupted in 2020 byhe economic repercussions of the COM®pandemic
Puerto Rico GDfrowth between 2010 and 2020 is small comparedhat of the United States,
which increased by nearly 40% in the same period
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Figure2.6: Puerto Rico GDP by Year
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Figure2.7: Indexed GDP by Year (2010 = 1.00)
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2.19 On the other handGDP pecapita in Puerto Ricdias increased steadily through the decade
growing from $26,43n 2010 to $32,291 in 2020, or by 22A6.can be seen Figure2.8, this is
relatively closer to the gnath observed in the US.
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Figure2.8: Indexed GDP per Capita by Year (201DG69)
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Conclusions

i Overthe last few years, traffic levels across then island have been impacted by several events,
including strong hurricanes in 2017 (Hurricane Irma and Hurricane Ma®iggdember2017),
andCOVIBL19 in 2020.

i1 Despite these events, and declining population in the island, transactions overall have shown
smallpositive growth rateswith more growth forthoseplazasnearbig urban areas like San
Juan and Ponce and less in otparts of the island.

i The fact that toll rates have not be adjusted PRHTAince 2005neans, in real terms, that
toll rates have actually decreased.

1 Inthe last ten years Puerto Rico has suffered from a consistent decrease in popdisitm
low birth rates and outward migration

1 Except for a short period of economic recovery afierrricaneMaria, employment has
declined in Puerto Rico since 2010.

i1 Through the decade, the shares of household wealthipesmebracket have remained
relatively steady.

i1 Although GDP has grown at a slow pace in the last 10 years, the GDP per capita reflects a
faster growth due to the declining population.

1 In2020,COVIEL9 and all its related restrictiortseavily impacted traffiacross the island

Traffic has slowly recovereahd by July2021all the toll plazas reported traffic volumes higher
than the ones observed in 2019, with two exceptions, Guaynabo and Juan Diaz which both
saw exceptional growthates in 2019.
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Forecasting Methodolo

Overview

All the PRHT®oll plazasare brownfield asset, where the current and historical transactions are
known. If this study was focused on understanding the impacts of marginal changes to the current
tolling policy, we would have likely developed econometradeis thatbasetraffic growth on
relationships with economic drivers and thistorical responses to similar toll changes. However,

the objective of this study is to forecast the responséaibrate changes not seen in the past as

well assignificantchanges irthe tolling structureof some of the toll plazas.

We have therefore developed our forecasts usiegwork modelswvhich take into account the
total in-scope demand for eadoll plazg the competitive position of each plaza with respect to
its alternatives, congestion levels and the willingness to pay of the current and potential Wéers.
believe this is the correct approach to estimate the impact of the propdéskidg changes.

The forecasting modeling framewoik shownFigure3.1 and hasthe followingcomponents:

i The current base traffic is the starting poartd the inscope demanaf the analysis. We
have estimated this traffic from transaction data but also from original traffic cowets
collected specifically for this project.

i  Trafficgrowth ratesare estimated usinghe network modelwhich in turn usedifferent
transport and fehavioral inputs to model congestion and capture rates across the network.
We calibratedhe network model toa baseyearof 2019

i Traffic and revenuéorecasts are estimated using traffic growth rates and traffic changes
from the network models. We prepad forecastsrom 2024 and 203@uture model years

Figure3.1: Forecasting Approach

Current Traffic and Traffic and Revenues
Revenues Forecasts

‘ Network Model

Source: Steer
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We developed strategic network models fdifferent areasof the islandcoveing all the toll plazas
included in tle study.Eachmodelisindependent andyroupsthosetoll plazaghat are likely to
havecommonnetwork effectsdue to their proximity We developed the followinfive network
models:

Model 1. This model covers the corridor of the BR east of San Juan.

Model 2: This model covers the corridors of RRnd PF52 between Caguas and San Juan.
Model 3. This model covers the P33 corridor near Ceiba.

Model 4: This model covers the PR betweenCaguas and Humacao

Model 5: This model covers the P32 and PF52 south of the island between Ponce and
Guayama.

=A =4 =4 =8 =9

Models 1 and 2 were updated from the 2018 study and Model 3 to 5 were built for the purpose of
this study.Figure3.2 shows the location and exte¢iwf the highway networks used for each
network model

Figure3.2: Strategic Network Models
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Source: Steer

The remainder of this chapter explains in detail the development of the Steer Kddel
calibration and validation results, and the assumptions and parameters ohtiikel usedto
prepare the traffic and revenue forecasts.

Model Development
Zoning System and Highwayetworks:

Each othe highway networkaised in the five models is a subaredracted from the LRTP model
The subarea networks inclu@dd! the main and secondary roads witl@achstudyareaand
includesthe link attributes from theLRTmMetwork. We verified the coding of distance, number of
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lanes, and facility typefor key roadsWe also reviewed the codinof the existing toll plazas and
corresponding toll rateand made all the requiredhangesso the networks reflect the 2019
conditions.

3.8 Figure3.3 shows an example of the subarea extracted for Modelovering the south cast
between Ponce and Guayanwith highways shown in red and secondary roads in orange.

Figure3.3: Model 5 Subarea Network

Source: Steer

Trip Matrices

3.9 We also extractedubareatrip matricesfor each of the time periods of the LRTP moaiich are
as follows

1AM Peak 2hr from 7:00 am @00 am
i Midday 6hr from 9:00 am to 3:00 pm
1 PM Peak 3hr from 3:00 pm to 6:00 pm
i Night 13hr from 6:00 pm to 7:00 am

3.10 We aggregated trips intéour vehicleclasses:

1 Autos

1 Commercial

1 Medium Trucks
1 Heavy Trucks

Value of Time

311 'Yy AYRA @A Rdzl (WOXjrepiebehtsizSe amdunt thét ti€y would be willing to pay to
save time. This can vary depending on their level of income, the urgency and time sensitivity of
the trip.

3.12 To estimate the VOT for auto drivers we first carried out analysis of the incotmiewtien of
households in Puerto Rico. We grouped this distribution into five equal sized segments (each
representing approximately 20% of the population) and estimated the mean VOT for each
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segment assuming they would be equal to 50% of wage véta the wage rate equal to annual
household income divided by 2,080.

The table below summarizes the income bands for the five segments and the corresponding VOT.

Table3.1: VOT Income Group DistributioBased on Socioeconomic Analyg2019 $.

Income Groups Share of Households (%) VOT ($/hr)
Less than $10,000 27.1% $1.20
$10,000 to $24,999 30.1% $4.10
$25,000 to $34,999 12.2% $7.21
$35,000 to $74,999 21.9% $12.38
$75,000 or more 8.7% $29.84

Source: Steesnalysis of American Community Survey data

We further distributed these 5 income groups into 15 equally sized groups assur0§otof the
base values ifable3.1 The assumed values are presented able3.2.

Table3.2: Seer Model Auto VOTBased on Income Distribution ($/hr)

Income Group VOT($/hr)
1 (30%) $0.8
1 (Base) $1.20
1 (+ 30%) $1.60
2 (30%) $2.74
2 (Base) $4.10
2 (+ 30%) $5.47
3 (:30%) $4.81
3 (Base) $7.21
3 (+ 30%) $9.62
4 (:30%) $8.26
4 (Base) $12.38
4 (+ 30%) $16.51
5 (-30%) $19.89
5 (Base) $29.84
5 (+ 30%) $39.79

Source: Steer

We segmented commercigkhiclesand trucks into three group$Ve assumed/OTs for
commercialvehiclesto be equal to VOT for Autos Income Group 3 (Base), Income Group 4 (Base),
and Income Group 530%).We assume®OTs for medium and heavy trudksbe 1.5 and 20

times auto VO3. The assumed VOTSs for the three truck classes are presentedblies.3.
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Table3.3: Seer Model Truck VOT ($/hr§ 2019 $

Commercial Medium Trucks Heavy Trucks
1 $7.21 $10.82 $14.42
2 | $12.38 $18.60 $24.80
3 | $10.89 $29.80 $30.78

Source: Steer

To incorporate a better variation in how different traveler groups might value the time savings
offered by the tolled roads, we segmented trip matrices into different VOMmsats as follows:

1 We aggregated the PERTP trip matrices from the detailed zoning system into Municipios but
keeping the implied proportions so we could disaggregate the matrices back to the original
definition.

1 We estimated the proportion of households in each income grougaine3.1 for each of the
municipalities and used these proportions to split the trip matrices. For AM we assigned
income based on origins, for PM we assigned based on destinations and for Mid Day
(MD)/Night Time (NT) we assigned using the average of both the origins and destinations.

I We then further split each trip matrix into 3 equally sized groups, and thus corresponding to
the 15 VOT groups listed Trable3.4.

1 We then disaggregated the trip matrix using the proportions from the first bullet point.

Speed Flow Curves

Travel timeon the networkare estimatedusinga volume-delay function (VDF) relationship,
based m the volume/capacity (V/C) ratio on each link of the network. TR&Rnodel, and
therefore our modelsuse aBTRvolume-delay function for each of the facility typdsigure3.4
showsan example othe type of VDF curves in the model
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Figure3.4: VolumeDelay Functions by Road Type
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Calibration

3.18 A key objective of our modeling approach is for the network modefgdaduce forecasts that
represent the actual traffic conditions on the main roads. Accordingly, we used traffic data from
various sources to calibrate a base year of 2019. The traffecidaluded:

i Transaction data from PRHTA through its consultants specialized on toll roads, Eclipse
Management. We received detailed transaction data for September 2019 by toll plaza and
time period. This data was the main source to calibrate/validate #tevark model.

Traffic Counts from PRHTA in different locations of the network and for different years.
Travel time data from the 2019 National Performance Management Research Data Set
(NPMRDS) and extracted by Traffic Message Channel (TMC) code.

=a =9

3.19 The leveDbf calibration required for this kind of models reflects the structure and purpose of the
models. We have followed standard procedures to validate the model and set the targets
consistent with the intended use of the network models.

3.20 We first calibrated thenodel against the traffic volumes and transaction data. We provide the
volume calibration in terms of the GEH statistic, which is a common measure calculated to
determine how well forecasted traffic matches observed traffic. The GEH statistic is cal@agate

WEaoanQ wWeEaoanQ

‘000
WEAOaQ WEAOOQ zZTW
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3.21 For this study, we have considered that GEH values less than 10 indicate a good fit, while GEH
values greater than 10 imchte that more attention may be needed on a specific location of the
model.

322 LY FTRRAGAZ2Y (G2 OFftAONIGAY3 GNIFFAO @2fdzySasx 4SS
times. Accurate representation of travel times is an important element of nsogeed to
evaluate timecost tradeoffs of potential toll facility users. We provide the travel time validation
in terms of the comparison of the observed and modeled cumulative journey time along key
corridors.

3.23 In general, the calibration results thate discuss in the following sections, indicate that all the
models do a good job of matching the observed traffic conditions.

Model 1 (PR66)

3.24 This model covers the Northeast area of the island. The main roads are #@, RRh two lanes
per direction, speed limit of 65 mph and two toll plazas, connecting San Juan with the
northeastern part of the island including the municipality of Rio GraRiR8, the free alternative,
is also included in the model with three lanes per direction and speed limit of 50 mph.

3.25 The toll plazas included in the model are:

i Carolina
i Carolina ramps north and south
1 Rio Grande

3.26 The following figure shows the locationtbf study area for this model and toll plazas we
analyzed.

Figure3.5: Model 1- Study Area
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Source: Steer
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Traffic Volumes

3.27 We considered volume data from the toll plazas tatloe most accurate, and so our calibration
focused primarily on aligning modeled and observed volumes for these locafiabke3.2
presents the calibration results which show a good level of calibration against the GEH criteria for
all plazas

Table3.4: Model 1- Traffic Volumes Calibration Results (Daily and all Traffic)

Observed Modeled

Location Direction Traffic Traffic

PlazaCarolina Northbound 24,812 25,292 2% 0.62
PlazaCarolina Southbound 24,337 24,583 1% 0.32
Carolina Ramp Northbound 1,301 1,411 8% 0.61
Carolina Ramp Southbound 1,161 1,517 31% 1.98
PlazaRio Grande Westbound 12,598 11,004 -13% 2.99
PlazaRio Grande Eastbound 13,258 12,022 -9% 2.24

Source: Steer

Journey Times

328 . Sft2¢ 6S LINBaSyid FAIdzNBa GKF G LI 266 foiiMSndy2 RSt Qa
PM against the observed travel times. Each figure shows the modeled times compared to the
observed times along with a buffer of 20%, which is the range thaypiedlly use for this type of
validation.The Xaxis shows the different sectismve considered for each road

3.29 The results show the model performs well in replicating the observed travel times across all time
periods and all segments.
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Figure3.6: PR66VIodel Travel Times Calibration

Source: Steer

Model 2 (PR20)

3.30 This model covers the corridor of the 2B between Caguas and the-B® PR20 has 3 lanes per
direction anda speed limit of 65 mph. Othekeyroads included in the networare PR52, PRL
and PR169.

3.31 The toll plazas included in the model are:

1 Guaynabo
1 Montehiedra

3.32 The following figure shows the location of the study area for this modettagoints we used to
calibrate themodel, which in this case include toll plazas and two additional points
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