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Acronyms and abbreviations

I. INTRODUCTION

I.

INTRODUCTION

Figure 1. Location of Puerto Rico in the Caribbean

A. BACKGROUND AND PLAN PURPOSE
The Municipality of Aguadilla (MOA) developed a Comprehensive Transportation Study in
2010. During the past decade, Aguadilla has experienced transformations, such as
demographic changes and residential expansion in addition to several initiatives that are
programmed or underway by the Municipality and the Central Government, which
required

improvements

to

its

transportation

network.

Consequently,

the

2010

Comprehensive Transportation Study for the Municipality of Aguadilla has been revised
and updated in order to:
│

Consider the Municipality’s and Central Government’s regional impact initiatives,
including the 2012 City Land Use Plan and the most recent US Census data to
establish feasible alternatives that may include new roads, pedestrian and cycling
corridors, roundabouts, and strategic improvements to roads, among other
alternatives that were identified in the process;

│

Evaluate the existing transportation network;

│

Evaluate the creation of a regional public transit system along the PR-2 to ensure the
adequate development of the Aguadilla’s regional impact projects and to connect
the major activity centers in the Northwest coast of Puerto Rico; and

│

Establish a transit service through the City of Aguadilla that meets the Municipality’s
goal of establishing a high quality, time reliable, easy to board, comfortable, safe
and handicapped accessible way of transportation.

A summary of the 2010 Comprehensive Transportation Study is included in Appendix A.

B. PROJECT LOCATION
Puerto Rico is a Caribbean island measuring approximately 100 miles long by 35 miles wide,
or 3,500 square miles, and has a population of approximately 3.7 million people. Puerto
Rico is located approximately 1,000 miles Southeast of Miami, Florida. The following figure
presents the relative location of Puerto Rico to the rest of the Caribbean.

Comprehensive and Feasibility Transportation Study for the Municipality of Aguadilla
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The MOA is located on the northwestern corner of Puerto Rico, some 70 miles west of San
Juan. Figure 2 shows the relative location of this Municipality to the San Juan Metropolitan
Area and the rest of the western region of Puerto Rico. Aguadilla has an approximate
territorial extension of 94.8 km2 (24,122.14 cuerdas) and is divided into 16 wards.
Aguadilla has a complex internal road network and principal routes that connect with
other municipalities in the region. Currently, the main means of transport is the private car.
Mass transportation is provided by a private system known as “públicos”.

8

Figure 2. Location of Aguadilla relative to San Juan

Figure 3. Work Plan

•PROJECT
ORGANIZATION
AND PLANNING
FRAMEWORK

PHASE 1
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TRANSPORTATION
SYSTEM

PHASE 3

•GENERAL
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AND FUTURE NEEDS

PHASE 4

•FINANCIAL
ANALYSIS

PHASE 5

C. PLAN DEVELOPMENT
The Plan was developed from February 2015 through August 2016. The work plan was
carried out in five phases, some of which were conducted concurrently. Various research
methods were combined including literature review, primary data gathering and site visits.

FINAL PLAN

During the process, several plans and documents were reviewed in order to gather
information not only about the Municipal context, but for the region as a whole.

In

addition, various methods of public consultation were used, such as interviews with
“público” drivers and user surveys (the methodologies used are discussed in the
corresponding sections) as well as Origin-Destination (OD) surveys. Several field visits were
also conducted to study and assess the existing transportation system as described in the
pertinent sections. The phases in which the plan was developed are presented in the
following figure.
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D. AGUADILLA CITY VISION, GOALS, OBJECTIVES, AND
IMPLEMENTATION STRATEGIES

│

Improve accessibility and connectivity with the airport.

│

Improve connectivity between the principal centers of activity.

The vision of the Municipality of Aguadilla for its transportation system is framed in several

Goal 3: Improve transportation conditions in the Municipality of Aguadilla such that they

plans and efforts, among which are the 2040 Long Range Transportation Plan, the

promote equity, safety, and quality of life for current and future populations.

Municipal Land Use Plan, the Municipality’s current transportation situation, as well as the

Objectives:

aspirations of the Municipal administration. The timeframe for this transportation study is 20
years from 2015.

1. Aguadilla City Vision for 2035

│

and physical ability.
│

The Municipality of Aguadilla will have an effective, efficient and safe multi-modal
transportation system that supports the city and regional economies, promotes
connectivity, livable communities and urban spaces, while protecting the environment.

2. Goals
Goal 1: Establish an efficient, interconnected, and accessible multimodal transportation
network that supports the regional transportation system.
Objectives:
│

Improve connectivity across multiple modes, including vehicular, transit, bicycle,
pedestrian, and air.

│

Develop an intra-municipal transit system that can be integrated within a larger

Promote access of all users independent of age, race, ethnicity, economic status,
Improve transportation links between disadvantaged communities and services (eg:
hospitals, schools, among other).

│

Improve the safety of all users of the system for all modes of travel.

│

Prioritize transportation projects that enable active, healthy, and attractive
communities.

│

Respect the character and plans of neighborhoods when planning new projects.

Goal 4: Ensure the protection and enhancement of the environment when considering
transportation improvements.
Objectives:
│

Support integrated transportation and land-use planning to ensure the protection of
natural resources.

regional transportation system.
│

Discourage transportation projects that could impact natural resources.

non-motorized modes and transit alternatives to promote mode shift.

│

Reduce greenhouse gas emissions, vehicular congestion, and improve quality of air.

│

Reduce traffic congestion and dependency on the private automobile.

│

Increase demand for alternative modes of transportation.

│

Maintain the cleanliness, good repair, and efficiency of the transportation

Goal 5: Focus on implementation of transportation projects

infrastructure.

Objectives:

│

│

Improve the efficiency of the road network while prioritizing LOS improvements for

Increase the use of cost-effective technology solutions to optimize system
performance.

Goal 2: Foster economic vitality by serving the mobility needs of people and freight
Objectives:
│

Improve access to jobs.

│

Reduce time of travel to work.

│

Increase the efficient movement of freight.

Comprehensive and Feasibility Transportation Study for the Municipality of Aguadilla
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│

Improve coordination across plans, jurisdictions and modes of travel

│

Properly prioritize, fund, and implement transportation projects

│

Engage in transparent and participative practices

│

Develop education and promotional campaigns to increase the use of alternative
transportation.
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3. Implementation Strategies
│

Coordination: Work in close coordination with the municipalities of the region and
with Commonwealth agencies to implement the recommendations of this Plan. An
important aspect is the coordination with other regional economic and
transportation initiatives and between transportation and land use.

│

Participation

Integration: Maintain and develop strong and effective communication with existing
transportation providers to improve and diversify public transportation.

│

Participation: Work together with residents, businesses and stakeholders from across
the Municipality to implement this Plan and ensure its integration with other initiatives
and projects.

Integration

Coordination
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II. RELATIONSHIP WITH OTHER PLANS AND REGIONAL INITIATIVES
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II.

RELATIONSHIP WITH OTHER PLANS
AND REGIONAL INITIATIVES

condition of this route, given its importance as an access route to places of interest,
especially Rafael Hernández International Airport (BQN).
Surroundings: the TP identifies problems such as visual contamination and lack of

│

adequate public space along the principal routes.

Land use plans as well as economic and social initiatives influence transportation planning.
For such reason, the following sections provide a discussion of the diverse plans and studies
that are related or have the potential to impact transportation in Aguadilla. These

In order to address the identified needs, the TP proposes a series of transport-related
objectives, among others, as summarized in the following table:
Table 1. Transit-related objectives of the TP

documents also highlight some transportation challenges and needs in the MOA.
These were considered during the design of the goals, objectives, and strategies for this

Public Space and
Green Areas

Urban Center (UC)

Plan, and are organized into three major sections:

To continue the Paseo Real
Marina.

│

Land-use plans

▐

│

Transportation plans, and

•

│

Other plans that affect transportation in Aguadilla and the region.

Establish projects that allow
the integration of the
Northern sector with the
coastal project.

•

Reverse the divisive role
that the José C. Barbosa
plays as a barrier between
the neighborhoods and
the town center.

A. LAND-USE PLANS
The land-use plans were reviewed for various reasons, with the principle goal being to
understand the regulations that govern land use in Aguadilla and to determine which

•

areas have been designated for urban development and which have been set aside for

•

To rescue and improve public
spaces in the municipality by
stimulating the protection and
development of green spaces, as
well as by planting trees and
vegetation in order to improve the
quality of the urban environment
and its principal routes.

▐

•

Propose pedestrian walkways in
agreeable commercial areas so as
to revitalize the walking tradition.

•

Propose passive recreational
plazas that promote sociability
between neighbors and visitors.

Improve public spaces.

protection. With respect to the latter, transportation related projects that could impact

•

natural resources should be discouraged.
▐

1. Territorial Plan for the Autonomous Municipality of Aguadilla, Comprehensive
revision, Approved in 2012

▐

▐

Planning for the pedestrian:

▐

Improve the entrance to
the UC.

Infrastructure

▐

Reforest public spaces.
Create bicycle paths with the
purpose of developing
consciousness about the need to
use alternative modes of
transportation.

The Territorial Plan (TP) was prepared by the Municipality, in compliance with the provision

▐

Control the uses and privateproperty access points along
PR-2 in order to guarantee that
the connector supports the
future development of the
Punta Borinquen sector.
Promote
a
reforestation
program along the margins of
the principal routes in order to
mitigate the impact of recent
developments, and control the
excessive visual contamination
in this area.
Promote continuity of the
urban layout and the road
network, as well as the physical
integration of the municipal
territory.
Foster the development of
public transportation systems,
where appropriate, in order to
facilitate travel between the
UC, the neighborhoods, wards
and communities.

of the Autonomous Municipalities Act, Law 81 of 1991, as amended. Law 81-1991 provides
that the TP must be developed with the purpose of improving the social and economic
well-being of the population. The TP of Aguadilla identifies various needs associated with
transportation, including the following:
│

Vehicular Congestion: The Plan identifies roads where marginal developments and
direct accesses to private properties have generated traffic congestion.

Specific projects are described in the TP’s Program for Transportation and Roadways, and
include:
│

the principal routes in order to control development and allow continuity and

For

intensive use.

example, properties and businesses that have direct access to PR-2 impede the flow
of traffic in certain sectors. This situation is replicated along other routes like PR-107,

│

Establish urban corridors (via the establishment of urban zoning districts) throughout

│

Develop an Area Plan (AP) in order to improve the surroundings of PR-107: (AP

PR-110, PR-111 and PR-459, though this is mainly due to disorganized commercial

Ramey Base and PR-107). The objective is to maximize the touristic, recreational,

development.

and environmental potential of this sector, and to establish a direct connection with

Security: Commercial development along both sides of PR-107 has affected the

the entire principal entrance route (PR-107) and the UC of Aguadilla. The intention

safety and the capacity of the route. The TP identifies the need to improve the

Comprehensive and Feasibility Transportation Study for the Municipality of Aguadilla
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of the AP is to develop a hub of touristic development that ties all of the uses and

the Puerto Rico urban systems. As demonstrated by the following map, the municipalities of

activities of the zone.

Aguada, Isabela, Moca and San Sebastián are also part of the Aguadilla functional area.

Construction of an elevated intersection at the intersection of PR-2 and PR-107- The purpose

Figure 4. Functional area of Aguadilla

is to improve traffic flow between PR-2 and PR-107 from the south, as well as northwardly
flow from PR-107 towards PR-2, with the elimination of the existing traffic signal.
Construction of elevated intersection along PR-2, between PR-111 in Aguadilla until
Mayagüez. The Municipality suggests to begin the section of PR-2 that is proposed to be
converted into expressway at PR-107, given that this is the direct access route to the
Ramey Base.
The Program also includes other Municipal Projects, which are in different phases:
│

Sidewalks and asphalt along PR-4443 (In design-2010)

│

Connectors Cuestas Vieja y Nueva (In design-2010)

│

Improvements to the roads and sidewalks in the Palmar Neighborhood (In
construction-2010)

│

Improvements to the roads and sidewalks of PR-442 (In design 2010)

│

Reconstruction of the road PR-125 in the Palmar Neighborhood (In construction2010)

│

Drainage system in Camaceyes, Road E (In design-2010)

│

Improvements to the Juan Feliciano Alley, from PR-459 in the south until PR-467 in the
north (In construction-2010).

2. The Puerto Rico Land Use Plan, 2015
In November 2015, the Governor approved the Puerto Rico Land Use Plan (PRLUP),
following the provisions of the Puerto Rico Planning Board’s (PRPB) Organic Act, Law No. 75
of 1975, and the Land Use Plan Act of the Commonwealth of Puerto Rico, Law No. 550 of
2004.
According to Resolutions Num. JP-2014-309, for the PRLUP, the PRPB adopted a
regionalized territorial structure that divides Puerto Rico into functional areas. These are
regions that group municipalities according to their shared geographic characteristics and
their social, economic, and industrial relationships. The Municipality of Aguadilla heads its
functional region, as it is a center of urban activity for neighboring municipalities. It is
described as one of the urban areas that concentrate population and economic activity,
thereby allowing the development of economies of scale for certain commercial activities.

The PRLUP also provides a new land use classification for Aguadilla. The PRLUP provides that
the municipalities need to revise their TP within a period of two years, from the PUTPR date
approval, to incorporate these new classifications.
The land classified as “urban land” or “developable land” corresponds to those areas
towards which future urban development is preferably directed. Careful examination of
these areas is key, because they include zones where it is important to identify the
transportation needs and where there could be future demand for services and
infrastructure.

This constitutes one of the fundamental assets to maintain the quality and equilibrium of
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As can be observed in the following figure, wards such as Pueblo, Maleza Baja, Maleza

Federal Aviation Administration (FAA) and elaborated in collaboration with the Puerto Rico

Alta, and Camaceyes are classified almost entirely as “urban land” . Urban land in

Ports Authority (PRPA).

Aguadilla is concentrated towards the northern and western parts of the territory, facing
the coast, and following the main corridors, such as PR-2, PR -107, PR-110, PR-111, and
some portions of PR-459, among others. The municipality has a particular interest in
improving the corridor comprised by PR-107 that reaches the coastal lands to the north of
the Airport. In fact, the urban land classification in Aguadilla includes BQN.
Figure 5. Classification of the PRLUP for Aguadilla

The “programmed developable land”, which is where future urban expansion should
occur, is found in Camaceyes ward, adjacent to the PR-459.
While the “specially protected rustic land” in Aguadilla is divided in areas with ecological
and agricultural value. Those with agricultural value are in the center and southeast.
Sectorial plans are recommended by the PRLUP for coastal areas and those with
agricultural value, and should be developed in conjunction with the pertinent agencies.
The areas classified as containing ecological value are concentrated in the south of the
Municipality and along the coast.

3. The Special Planning Area (SPA) of the Karst, 2013
The areas classified with ecological value in the PRLUP, are part of the Special Planning
Area (SPA) of the Karst, which has a Plan and Regulation approved in 2013 (PRAPEC, by its
Spanish acronym).1
The PRAPEC establishes overlay districts through which specific conditions and restrictions
are applied, apart from those already established by other plans. All lands in Aguadilla are
classified as “Special Planning Zone of the Karst” (or APE-ZC, by its Spanish acronym).2
However, approximately only 8.7% of its territory falls within the Special Restricted Planning
Area of the Karst (or APE-RC, by its Spanish acronym).
These are areas that require special protection because of their geological and ecological
characteristics and their ecosystems. The plan also establishes a buffer zone of 50 meters
around the APE-RC. Activities which harmonize with the conservation of this area are
permitted here. In addition, activities which result in the fragmentation of ecosystems with
natural values shall not be permitted in the APE-RC. These include, for example, the
construction of roads, exemptions and simple permits to move the earth’s crust for
commercial or leveling purposes. As a result, any extension of the road network must be
completed outside of this zone.

For this type of area, the PRLUP recommends the development of a “sectorial plan”. This
“sectorial plan” should guarantee the best operation of this facility. It should establish an
airport zone with land-use regulations that determine uses for lands within the airport, as
well as within its area of influence. It should be based on master plans developed by the
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The Municipality of Aguadilla possesses limestone geology and karstic formations, conditions which yield to its inclusion in this SPA. The PRAPEC, was developed by the
Department of Natural and Environmental Resources (DNER) and by the PRPB by virtue of the Law for the Protection and Conservation of the Karstic Physiography of
Puerto Rico, Law No. 292 of 1999.
2 The APE-ZC is defined as: “The extent of the geological territory composed of chalky sedimentary rock, principally limestone; located in the north of
Puerto Rico as a continuous strip and in the south as a discontinuous strip, as well as in the islands of Mona, Monito, Caja de Muertos, and other isolated
parts of the island.”
1

15

Figure 6. Special Restricted Planning Area of the Karst

4. Tourist-Interest Zone Aguadilla-Isabela, 1997
In 1997, the PRPB adopted the Tourist Interest Zone (or ZIT by its Spanish Acronym) between
the coastal areas of the municipalities of Aguadilla and Isabela. 3 By delimiting and
designating a ZIT, the PRPB seeks to promote the orderly and aesthetic development of
areas that merit conservation and protection because of the special value of their
resources. Within the ZIT, zoning districts related to tourism and resource conservation were
applied. In Aguadilla, the ZIT extends between the coastal wards of Montañas, Aguacate,
Maleza Alta, Maleza Baja and Borinquen, as shown in the following figure.

Figure 7 . Tourist Interest Zone Aguadilla

B. URBAN REVITALIZATION
1. Revitalization Plan for Aguadilla’s Urban Center, 2008
This plan was developed at the request of the Department of Transportation and Public
Works

(DTPW),

to

comply

with

the

provisions

of

Law

No.

212,

Urban

Centers Revitalization Act. The objective of this law is to maintain and strengthen current
levels of population, commerce, and industry, as well as to attract economic investment
through improvements to the urban environment.
The Plan recommends certain strategies regarding the revitalization of the UC, such as:
organization of road network, elimination of pedestrian barriers, rehabilitation of traditional
commerce, and the recuperation of public spaces. Recommendations related to

3

Resolution Number 97-009-JP-ZIT
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│

Distinguish principal streets- Like the José de Jesús Estevez (Marina), by the use of

Figure 8. Aguadilla TMA

design guidelines in order to provide uniformity to the street. The goal is to transform
this street into a vehicle connector, a linear park or promenade with pedestrian
prominence, and a vibrant commercial and touristic area. The plan also
recommends improvements along Progreso Street: installation of urban furniture,
lights, and planted trees.
│

Road network- This Plan proposes: (1) reverse the role of José C. Barbosa Street as a
barrier between the neighborhoods and the town center and (2) formalize the
entrance to the UC. The Plan includes the following strategies: (1) identify spaces for
parking that are attractive to people wishing to access the downtown area; (2)
utilize the promenade as connector between diverse recreational areas, generating
an

attractive

natural

environment,

and

(3)

formalize

entrances

to

the

neighborhoods.
│

Parking in the UC- The plan identifies a high demand but a shortage of supply.
Considering the lack of available parking spaces, the plan emphasizes that
alternatives, such as public transportation, would be an effective strategy to deal
with the parking shortage. At the same time, it indicates that the city is working on
identifying plots to establish new parking lots.

│

Public transportation- The Plan recommends evaluating the frequency and proximity
of public transportation stops in order to assure adequate service. Additionally, it
indicates that it will be necessary to develop design guidelines for the infrastructure
related to the stops so that they do not obstruct pedestrian access.

│

Pedestrians- In order to promote the pedestrian use of the UC, the Plan finds it
necessary to plant trees along the sidewalks in order to provide shady areas to walk,
thereby making walking a more desirable and attractive alternative.

series of objectives, as summarized in the following table. These goals and objectives
provide the framework for the recommendations included in this Comprehensive

C. TRANSPORTATION PLANS
1. 2040 Long Range Transportation Plan (LRTP), Aguadilla
Management Area- Final Report (DTOP, Agosto 2013)

Projects proposed in the LRTP are framed in four broad goals, each of which includes a

Transportation Plan for Aguadilla.

Transportation

This section summarizes the Long Range Transportation Plan that establishes the public
policy that frame the proposals of this Comprehensive Transportation Plan.
The LRTP was completed in August of 2013. Its purpose is to guide the implementation of a
transportation system that addresses the needs of the Aguadilla Transportation
Management Area (TMA), taking into consideration the available financial resources. This
plan has a time-horizon of 28 years.
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Table 2. Goals and Objectives of the 2040 LRTP
Goals

Improve the
performance of
the transportation
systems.

Strengthen
economic vitality
Promote
environmental
sustainability

1.1 Improve connectivity between the principal centers of activity, including employment,
tourism, and high-density residential districts.
1.2 Improve integration of the system with different modes of transportation.
1.3 Increase transit alternatives for residents, visitors, and employees.
1.4 Focus investments in areas of highest benefit to the user.
1.5 Facilitate access to transportation options for disadvantaged persons.

recommends implementing only two of the projects during the short term, and five
between 2018 and 2040.
Table 3. Proposed projects for Aguadilla in the 2040 LRTP
Period

2.1 Reduce the congestion and trip time by managing congestion and through other similar
efforts.
2.2 Optimize the used of transportation assets and the efficient leverage of investments.
2.3 Maintain transportation assets in good condition.
2.4 Improve efficiency in costs associated with managing and operating the transportation
systems.
2.5 Improve security and protection of the transportation system, and its capacity to respond
to emergency situations.
3.1 Improve economic competitiveness by facilitating the efficient movement of goods.
3.2 Generate potential public-private partnership opportunities.
3.3 Provide a strategic connected network throughout Puerto Rico.
4.1 Minimize the adverse impacts of the natural and built environment.
4.2 Reduce greenhouse gas emissions and the consumption of energy, and improve quality of
air.
4.3 Support integrated transportation and the planned use of land, so that communities are
more livable and commutes are reduced.
4.4 Increase alternative modes of transportation and strategies to increase trip demand.

Maintain and improve the existing road network, while the essential connections
Rehabilitate, widen and develop the public transportation system.

│

Improve, widen, maintain and extend programs and installations for non-motorized

2021-2025

necessary to create an efficient network are being completed.
│

City

Environmental and archeological studies for the extension of the PR-22,
conversion of PR-2 from Hatillo to Aguadilla
This project continues with the alignment, engineering, and
environmental studies for improvements to PR-2 from PR-22 in West Hatillo
to a location near the existing interchange PR-2/PR-111 in the south of
central Aguadilla. In Aguadilla, there is an evaluation underway to
examine—as an alternative—finishing the PR-22 proposal in a
roundabout at the intersection of PR-2 and PR-107.
Non-capacity projects5
Bridges

Multiples: from the
east of Aguadilla
until Hatillo.

$500,000

Aguadilla

$317,000

Aguadilla

$350,000

Aguadilla

$2,077,000

Hatillo-CamuyQuebradillasIsabela-Aguadilla
Aguadilla

$350,000

Replace bridge #763, PR-2 kilometer 127.4, intersection PR-2R (Project
ARRA)
Install a gate to limit heavy-vehicle access to bridge #1142, PR-418,
kilometer 0.5
Maintenance project
Intelligent Transportation Systems Projects
Improvements to the traffic signal and the video detection system in PR2, from PR-464 to PR-2R (Kilometer 129.4) Unit I
Security projects
Pavement markings on PR-2 of Hatillo in Aguadilla, from kilometer 82.3 to
125.4.

The strategic focuses that frame the projects are:
│

Description of the Project

Cost

Capacity projects4

2013-2017

Improve
transportation
mobility and
access for the
population and
cargo.

Objectives

factors examined, particularly restrictions imposed by the lack of funds, the Plan

Widen the PR-107 to 4 lanes from PR-2 to Arch Street. The study suggests
that this project is necessary to alleviate congestion in PR-2 and improve
regional access to the airport. These improvements would complement
the PR-110 in the east by providing a second route towards the airport
with more capacity. It would also improve truck access to the growing
cargo operations at the airport.

19,000,000

transportation.
│

Improve access to maritime ports, airports, and installations for the transportation of
merchandise of the region.

│

Define supportive and complementary land-use and environmental policies.

The Long Range Transportation Plan for Aguadilla TMA, outlines certain pedestrian and
bicycle projects more specifically, and details their current status. The following table
presents a summary of these projects.

The action plan is divided in six periods starting in the year 2013 and ending in the year
2040. The first period (2013-2017) is considered to be short-term, corresponding to the
Capital Improvement Program of the Transportation and Roads Authority. This includes
those projects that are in the STIP (Puerto Rico State Transportation Improvement Program)
to be financed with federal funds. The subsequent five periods (2018-2020, 2021-2025, 20262030, 2031-2035, and 2036-2040) will depend on the availability of funds.
For the period 2013-2017, the plan identifies 13 projects for the TMA and 74 projects for the
island, but that will simultaneously impact transportation in the region. Based on various
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5

“Capacity projects” refer to projects that expand the system without regard for mode, for example, the widening of existing roads, adding new corridors to the transit
service, and the construction of new installations for cyclists, pedestrians, green routes, and trails.
The non -capacity programs involve ACT programs designed to support, operate and maintain the condition of the transport system: security, bridge, other works of
maintenance, planning and research and design and right of way.
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Table 4. Bike-Ped Projects Proposed in the LRTP for the Aguadilla TMA

Aguadilla
Center

Aguadilla
Center

Isabela

Rincon

Segment
2.5
km.
in
the
UC
waterfront along PR-111,
PR-2, and local streets in
the Aguadilla’s UC, from
Colón Park to Fisherman’s
Square.
La Vía Street, from PR-2R to
PR-460,
located
in
Aguadilla’s UC (1.9 km).

Project
Paseo Real
Marina

Status

Boulevard La
Vía

In design

Fuerte Street, from PR-111R
to La Vía Street, located in
Aguadilla’s UC.

Callejón del
Fuerte
Connector

Proposed

7.2 km in length, adjacent
to
PR-466
from
Villa
Pesquera
at
Barrio
Guayabo to Jobos Beach
at Barrio Bajura in Isabela.
3.5 kilometers, from the
Municipal Beach, along
the PR-413 and other
municipal streets, to El Faro
and Playa Domes.

Paseo Lineal
Zona Costera

Constructed

In
construction

Become one of the principal employers and economic motors of the region.

The development of this Master Plan responds to the passenger and cargo increases

LRTP Aguadilla TMA
Municipality
Aguadilla
Center

│

Type
Ped

Bike
Lane

Bike
Lane

Additional Information
The points of interest
include Colón Park, El
Parterre Park, and
museums,
among
others.
The purpose of the
project is the widening
and construction of a
bike lane.
Consists
of
the
widening
and
construction
of
a
bicycle lane.

Bike/Ped
Trail

expected over the next 20 years, and to the requirements imposed by the FAA. At the
same time, these projects support other regional initiatives such as: the Port of the
Americas (Puerto de las Américas), the Technological Corridor, and improvements to the
major ground transportation routes.
The preferred alternative of this Plan is the expansion of the installations of the BQN towards
vacant land in the south, until its limit with Burns Street. This would include the construction
of a taxiway, commercial and cargo terminals, aprons in which to manage airplanes, as
well as spaces unrelated to the airport. The Plan simultaneously contemplates the
expansion of hangars and maintenance areas, as well as Management, Repair, and
Overhaul installations in the northern part of the Airport. These developments will take
place in four phases over a period of 20 years.
The proposed work related to the preferred alternative for the Aguadilla airport implies the
following changes to the surrounding road network:

Paseo Rincon

Constructed

Bike/Ped
Trail

The LRTP states that
this project will be
completed in the short
term.

│

Faced with increases in cargo transportation, the Plan establishes that it will be
necessary to realize improvements to the roads connecting the Airport with PR-2 in
order to manage the increases in truck traffic. Improvements to the PR-110 or the
development of a new four-lane access road are recommended.

2. Update to the Master Plan for the Rafael Hernández Regional Airport, 2005

│

Street, thereby creating two points of access from the Airport to this road. This could

The study was prepared for the PRPA by the consulting firm ERA. The BQN provides

result in an increase in traffic along this road, particularly heavy vehicles.

commercial and cargo air services for the West of Puerto Rico, and has the longest
commercial runway in the Caribbean. Terrestrial access is provided by PR-2 until its

The cargo and passenger terminals in the southern area will be accessed via Burns

│

The Plan also proposes the development of 95.0 acres adjacent to Burns street that

connection with PR-110, which provides northern access to PR-107, which provides

is not dependent on Airport operation. Namely, in this area the Plan recommends

southern access.

commercial and industrial uses that are compatible with aviation activity.

addition, it suggests that a hotel could be developed in the areas closest to the

The purpose of updating the Master Plan was to re-examine the Schematic Plan for the

passenger terminal. The design of the hotel should adapt to the restrictions imposed

Airport (Airport Layout Plan, or ALP) prepared during the update of the 1993 Master Plan.

by the Federal Aviation Part 77 established for this area. These restrictions permit the

This effort resulted in demand projections over a 20-year horizon. The updated ALP was

construction of a structure of approximately 215 feet, which allows for an 11-story

prepared in order to present where it was best to expand installations in order to promote

hotel.

the safe and efficient operation of the airport in a continuous manner. The vision that
directed the update of the Master Plan included four principal goals for the BQN airport:
│

Establish it as the second port of entry to Puerto Rico;

│

Convert it in the first entry portal for air cargo in Puerto Rico;

│

Convert it into the first aviation Maintenance, Repair, and Overhaul facility in Puerto

│

The works in the northern portion of the airport consist of the expansion of hangars
and areas for aircraft maintenance and reparation. These will include parking
spaces and six access points to PR-107 (Ave. Ing. Orlando Alarcón).

Rico, and;
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D. OTHER REGIONAL INITIATIVES

Figure 9. Aerospace Technological Corridor

1. The Puerto Rico Aerospace Ecosystem
The public policy established by the "Law for the promotion of the industry for the
maintenance, repair and refurbishment of aircrafts of Puerto Rico," Act No. 32 of 2014,
promotes the expansion of the aerospace industry on the Commonwealth. The purpose is
to publicize Puerto Rico as an aerospace technology corridor. This Act also provides that
any governmental entity must: "provide joint support to the establishment of this industry of
strategic importance to Puerto Rico. This will include access to physical facilities, and
financial support programs for investment in construction, infrastructure, employment and
tax benefits under existing programs or others that may be created.” Many of the industries
and academic institutions that make up this corridor are concentrated in Aguadilla and
the surrounding municipalities, as illustrated in the following figure.
The BQN facilities are an essential component of this corridor. The airport houses the new
MRO center for Lufthansa Technik in Puerto Rico. Honeywell Aerospace, located on PR-110,

Source: http://www.pridco.com/industries/Documents/AEROPACE.pdf

and Phoenix Cable, located in Montaña ward. These are industries that make up the
supply-chain of the aerospace industry. At the same time, the Inter-American University
and the University of Puerto Rico (UPR) in Aguadilla, are among the institutions that will
provide human resource development for the industry. The UPR campus has an agreement
with Lufthansa Technik to develop and train aeronautical mechanics that will be
responsible for operating the MRO.6
In summary, BQN is important for the Aguadilla region because it promotes local economic
activity through tourism and the import and export of goods and products. BQN is a
Foreign Trade Zone (FTZ), which along with the establishment of Lufthansa Technik MRO
facility; will support the development of the aerospace technology corridor.

6

According to a 2014 publication by the University of Puerto Rico in the following article: “Importante el rol de la UPR Aguadilla en acuerdo con Lufthansa Technick”
and available online here: http://www.upr.edu/?type=page&id=articulo2014011
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III. SOCIOECONOMIC CONTEXT AND TRENDS
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III.

SOCIOECONOMIC CONTEXT AND
TRENDS

Table 5. Summary of Population data from the 2000 – 2010 Census

Geographic Unit Studied

2000

2010

Annual rate
of population
growth 20002010

Rate of
Change
2000-2010

Aguacate

1,531

1,525

0.0%

-0.4%

Pueblo

4,884

3,627

-2.9%

-25.7%

Arenales

1,038

1,983

6.7%

91.0%

Borinquen

8,386

7,415

-1.2%

-11.6%

Caimital Alto

3,656

3,989

0.9%

9.1%

Caimital Bajo

5,277

4,487

-1.6%

-15.0%

Camaceyes

12,138

12,547

0.3%

3.4%

Ceiba Alta

566

667

1.7%

17.8%

Ceiba Baja

2,420

2,356

-0.3%

-2.6%

Corrales

8,546

7,659

-1.1%

-10.4%

Guerrero

3,366

3,406

0.1%

1.2%

The transportation needs and the increase in traffic experienced by a Municipality or
region are not only determined by the growth of the residential population, but also by
other factors, such as the economic activities that occur in the area. Via transportation
improvements, individuals are connected to centers of employment and services, thereby
allowing the regions to become more competitive and fostering their socio-economic
This chapter examines the demographic and socio-economic trends, with the goal of
better understanding the characteristics of the current and projected population, which
wards have experienced population growth and where continued growth is expected,

Wards

development.

where populations with special transportation needs are concentrated, among other
factors.

Maleza Alta

1,613

1,800

1.1%

11.6%

Various sources of information were used to conduct the socioeconomic analysis,

Maleza Baja

3,058

1,887

-4.7%

-38.3%

including the Federal Census Bureau (2000 and 2010 Decennial Census and the 2013

Montaña

4,027

4,068

0.1%

1.0%

Puerto Rico Community Survey (PRCS)) the Puerto Rico Department of Labor and Human

Palmar

2,136

1,743

-2.0%

-18.4%

Victoria

2,043

1,790

-1.3%

-12.4%

Aguadilla

64,685

60,949

-0.6%

-5.8%

Aguada

42,042

41,959

0.0%

-0.2%

Isabela

44,444

45,631

0.3%

2.7%

Mayagüez

98,434

89,080

-1.0%

-9.5%

Añasco

28,348

29,261

0.3%

3.2%

3,808,610

3,725,789

-0.2%

Resources, the PRPB, estimates generated for the 2040 LRTP and population estimates
developed by Estudios Técnicos, Inc.
of the municipalities through which the PR-2 runs. These are: Isabela, Aguadilla, Aguada,
Añasco and Mayagüez.

Region

The analyses were conducted for the MOA and its wards and a selected region composed

A. SOCIOECONOMIC CHARACTERISTICS
1. Population

Puerto Rico

According to the 2010 Census, the Municipality of Aguadilla had a population of 60,949

Source: U.S. Federal Census Bureau: years 2000 and 2010.

habitants. Between 2000-2010, the Municipality lost population at an annual rate of 0.6%,
which represented a loss of 6% over the course of the decade.
The ward with the largest population is Camaceyes (12,547 or 21% of the municipal
population), followed by Corrales (7,659 or 13% of the municipal population). Seven wards
gained population. Nevertheless, the majority of the wards lost population during the 20002010 decade. Those that had the highest population loss were Maleza Baja and Pueblo. In
Maleza Baja the population shrunk at a rate of -5% per year, yielding a 38% loss over the
course of the decade. In Pueblo, the population-loss rate was 3% per year, resulting in an
overall loss of 26% of the population during the ten year period.

Comprehensive and Feasibility Transportation Study for the Municipality of Aguadilla
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-2.2%

2. Population density

3. Population projections7

According to the 2013 PRCS, the population density of the Municipality of Aguadilla was

The 2020 projections indicate that Aguadilla will continue to loose population during the

633 habitants/km2.

next 5 years at an annual rate of -1%. Ten of the 16 wards of Aguadilla could also lose
population.

Figure 10. Population density in the wards of Aguadilla

Figure 11. Rate of population change between 2015-2020 for the wards of Aguadilla (based in
population projections)

In Aguadilla the population in concentrated in the wards of Pueblo, Camaceyes, and
Corrales. The Pueblo ward has a density that is more than five times the municipal value
(3,226

habitants/km2).

Corrales

(1,360

habitants/km2)

and

Camaceyes

(1,248

habitants/km2) double the municipal proportion. On the other hand, the neighborhood
with the least population concentration is Ceiba Alta (171 habitants/km2).

Comprehensive and Feasibility Transportation Study for the Municipality of Aguadilla
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Methodology of projections by ward: For the municipalities, the population projections published by the PRPB as of August 2014 were used. However, the PRPB does
not publish population projections by ward. For the future population of the wards of Aguadilla, projections were made using population estimates of the 2013 PRCS.
As a first step, the populations for each ward were projected considering their historical trends between years 2009 to 2013. This initial projection was adjusted so that
the total sum of the 16 wards would be equal to the total population of the municipality.
Afterward, a detailed analysis of each ward was conducted. Demographic and economic indicators were applied to determine the conditions of growth or
decline. According to the results of this analysis, further adjustments to population projections were made for each ward so that these would reflect the particular
trends of each area.
7
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Table 6. Population projections by region and the neighborhoods of Aguadilla
Geographic unit
evaluated

2015

2016

2017

2018

2019

2020

Rate of
change 2015
to 2021

Rate of annual
growth 20152021

expected to gain population in the next 5 years are Victoria, Maleza Alta, Montaña and
Camaceyes, though in much lower proportions.
Population projections of the PRPB for municipalities in the region show that between 20152020, all continue to lose population, as shown in the following table. Aguadilla reflects the

Projections prepared by ETI
Aguacate

1,076

1,056

1,035

1,013

990

967

-10.10%

-2.10%

Pueblo

2,539

2,324

2,123

1,937

1,763

1,606

-36.80%

-8.80%

Arenales

2,763

3,066

3,391

3,738

4,140

4,525

63.80%

10.40%

Borinquen

6,148

5,817

5,495

5,183

4,871

4,591

-25.30%

-5.70%

Caimital Alto

3,045

2,858

2,679

2,507

2,338

2,186

-28.20%

-6.40%

greatest change (-5%) and fastest rate (-1%) during this period, followed by Mayagüez (-4%
and -0.9%, respectively.

4. Urban and rural population
According to U.S. Census Bureau, in 2010 Aguadilla have a total of 60,906 (99%) people

Caimital Bajo

4,188

4,155

4,117

4,073

4,008

3,967

-5.30%

-1.10%

Camaceyes

12,060

12,150

12,222

12,273

12,340

12,343

2.30%

0.50%

Ceiba Alta

427

477

529

582

656

703

64.60%

10.50%

Ceiba Baja

1,983

1,857

1,736

1,621

1,508

1,407

-29.00%

-6.60%

Corrales

8,342

8,219

8,085

7,941

7,775

7,629

-8.50%

-1.80%

Guerrero

4,260

4,180

4,094

4,005

3,899

3,813

-10.50%

-2.20%

Maleza Alta

1,483

1,539

1,595

1,648

1,713

1,758

18.50%

3.50%

Maleza Baja

1,396

1,263

1,140

1,029

920

832

-40.40%

-9.80%

Montaña

3,940

4,007

4,068

4,122

4,196

4,225

7.20%

1.40%

Palmar

1,752

1,713

1,672

1,630

1,579

1,541

-12.10%

-2.50%

Victoria

1,822

1,926

2,032

2,138

2,261

2,363

29.70%

5.30%

Region

Projections of the PRPBP for 2014

population is considered rural. The neighboring Municipalities of Aguada, Isabela,
Mayagüez, and Añasco are all similarly dominated by urban populations, with Añasco
having the highest proportion of rural habitants at 12.6%.
Table 7. Urban and Rural Population
Geography

Wards

Wards

living in urban areas. All wards are considered urban, except Victoria of which 2.4% of the

Urban Population

Rural Population

Aguacate

1,525

100.0%

0

0.0%

Pueblo

3,627

100.0%

0

0.0%

Arenales

1,983

100.0%

0

0.0%

Borinquen

7,415

100.0%

0

0.0%

Caimital Alto

3,989

100.0%

0

0.0%

Caimital Bajo

4,487

100.0%

0

0.0%

Camaceyes

12,547

100.0%

0

0.0%

Ceiba Alta

667

100.0%

0

0.0%

Ceiba Baja

2,356

100.0%

0

0.0%

Aguadilla

57,224

56,606

56,013

55,442

54,957

54,455

-4.80%

-1.00%

Aguada

40,807

40,621

40,443

40,271

40,106

39,956

-2.10%

-0.40%

Corrales

7,659

100.0%

0

0.0%

Isabela

44,199

43,968

43,750

43,545

43,356

43,184

-2.30%

-0.50%

Guerrero

3,406

100.0%

0

0.0%

Mayagüez

82,926

82,020

81,197

80,501

79,962

79,458

-4.20%

-0.90%

Maleza Alta

1,800

100.0%

0

0.0%

Añasco

28,518

28,402

28,291

28,187

28,088

27,994

-1.80%

-0.40%

Maleza Baja

1,887

100.0%

0

0.0%

3,560,6
01

3,533,7
03

3,508,24
5

3,484,19
1

3,462,14
1

3,441,1
12

Montaña

4,068

100.0%

0

0.0%

-3.40%

-0.70%

Palmar

1,743

100.0%

0

0.0%

Victoria

1,747

97.6%

43

2.4%

Aguadilla

60,906

99.9%

43

0.1%

Aguada

41,959

100.0%

0

0.0%

Isabela

42,648

93.5%

2,983

6.5%

Mayagüez

85,465

95.9%

3,615

4.1%

Añasco

25,576

87.4%

3,685

12.6%

Puerto Rico

Source: (1) 5-year population estimates published by the ECPR for the years 2009-2013. (2) Planning Board, Program of Economic and Social Planning. August
2014. (3) Population projections for the neighborhoods of Aguadilla conducted by Estudios Técnicos, Inc. in April 2015.

followed by Pueblo (-37%). On the other hand, the projections predict that the adjacent
wards of Ceiba Alta and Arenales will continue to experience population growth, with
increases of more than 60% each between the years 2015 and 2020. Other wards that are

Region

Maleza Baja stands out as having the most significant reduction during this period (-40%),

Source: 2010 US Census Bureau.
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5. Population structure by age and sex

Furthermore, the increase in the rate of emigration of young people that has occurred in

According to the ECPR 2013, the median age in Aguadilla is 38.3 years, same as that of

recent years and the reduction in the birth rate could affect the lower cohorts. In fact, in

Puerto Rico. There is a slightly higher population of females (51%) than males (49%). The
difference is found in the population of 40 years or more, where women predominate, as

2010 Aguadilla (9.88) was one of the municipalities of Puerto Rico with the lowest birth rate
(JP, 2013). These phenomena have led to a decline in the younger population and an

illustrated in the graph below.

increase in the elderly population (PRPB, 2015).

As shown in the following graph, the population distribution by age and sex takes a shape

This trend will have several social and economic implications. On the social side, the

that departs from the pyramidal trend, which typically reflects that birth and death rates
are stable. On the contrary, it shows an increase along the vertex, indicating higher
proportions of persons of adult ages, and lower proportions of children and infants.

population (or seniors). On the economic side, this reality will have an impact on the
workforce of the municipality, the sources of income of residents and the characteristics of
the demand for services and commerce.

Figure 12. Population distribution by age and sex for Aguadilla (2013)

The population equal to or less than 19 years has the highest proportion in the wards of
Arenales, Ceiba Alta, Victoria and Maleza Baja. Meanwhile, the population aged 65 or

80 years or more
75 to 79 years

more is more significant in the wards of Caimital Alto, Borinquen, Caimital Bajo, Pueblo,

70 to 74 years

and Aguacate. In these wards, two out of every ten residents are among the group of

65 to 69 years

older adults.

60 to 64 years

Caimital Alto has the highest median age among all wards (45.7 years) as presented in the

55 to 59 years

previous graph above. Meanwhile in Victoria, half of the population is much younger, with

50 to 54 years

a median age of 29 years.

45 to 49 years

38

municipality will have to adapt to an increased demand for services by the aging

40 to 44 years

Male

35 to 39 years

Female

30 to 34 years
25 to 29 years
20 to 24 years
15 to 19 years
10 to 14 years
5 to 9 years
Less than 5 years

10%

8%

6%

4%

2%

0%

2%

4%

6%

8%

10%

Source: US Census Bureau. 2013 PRCS.

The increase in the upper central cohort could be attributed to the aging of the
generation of “baby boomers”, which in 2013 would have between 49 and 67 years of age
(Ortman, Velkoff y Hogan, 2014)[1]. For the coming years, it is expected that the upper
cohorts continue to expand as this generation ages.

[1]

The generation called “baby boomers” consists of individuals born between 1946 and 1964.
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Figure 13. Population by age in Aguadilla wards
Aguadilla

26.0%

Victoria
Palmar

35.6%

Guerrero
Corrales
Ceiba Baja

22.7%
25.8%

Caimital Alto
Borinquen

Pueblo
Aguacate

66.4%

10.9%

35

45.2%

21.3%

17.7%

45

18.3%

39

23.0%

57.3%

17.4%

63.1%
20 to 64 years

65 years or more

46
42

20.6%
52.5%

38

37
43

21.6%

57.9%
39.2%

38

19.8%

54.1%

21.5%

16.8%

15.7%

58.9%

24.3%

32
34

56.6%

19 years or less

34

11.7%

36.5%

Arenales

15.7%

63.8%

59.7%

27.8%

29
35

8.0%

57.4%

22.6%

38

16.3%

57.7%

24.5%

Camaceyes
Caimital Bajo

55.7%

34.2%

Ceiba Alta

13.1%

60.4%

28.6%

Maleza Baja

16.3%
51.3%

23.4%

Montaña

Maleza Alta

57.7%

Figure 14. Percentage of population 65 or more by ward

8.3%

30

19.7%

45

19.5%

45

Median age

Source: US Census Bureau. 2013 PRCS.
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6. Population with disabilities

The density of housing units in Aguadilla in 2013 was of 278 units/km2, above the Puerto

23 percent of the population of Aguadilla reported some form of disability in the 2013

Rican average of 171 units/km2.

PRCS, a larger proportion compared to that of Puerto Rico, which was 21%8. This category

Figure 16. Housing density in the wards of Aguadilla

includes people with some long-lasting physical, mental or emotional condition that
precludes them from carrying out daily physical activities, like walking, going up stairs,
leaving the house, and working, among others.
Six neighborhoods of Aguadilla have a proportion of disabled population that is greater
than the Municipality, with Caimital Bajo (33%), Pueblo (28%) and Corrales (26%),
representing the highest proportions. In Maleza Alta, only 9% of the population reported
having some type of disability.

33.0%

28.0%

25.8%

24.8%

24.5%

23.1%

22.9%

20.8%

20.6%

20.1%

19.8%

18.9%

17.6%

16.6%

15.5%

12.5%

9.3%

Figure 15. Population with disabilities by ward

Fuente: Negociado del Censo de los Estados Unidos. Encuesta de la Comunidad para Puerto Rico para el año 2013, estimados a 5 años.
Source:
US Census Bureau. 2013 PRCS.

7. Housing characteristics
According to the 2000 and 2010 Census, in 2010 Aguadilla had 28,430 housing units.
Between 2000 and 2010, housing in the Municipality increased at an annual rate of 1.3%,

The Data from the “Construction & Sales Activity Report”, produced by Estudios Técnicos,

yielding a total of a 14% increase in units over the course of the decade. Camaceyes is the

Inc. reflects that during the past years, the sale of housing in Aguadilla has diminished. In

ward with the largest quantity of housing (5,564 or 20% of the municipal total). This is

2010, 65 units were sold, compared to 16 units in 2014. This reduction is a result of

followed by the wards of Borinquen and Corrales with 3,456 and 3,455 units, respectively.

diminishing inventory, particularly in the most attractive projects (in terms of product and

During the 2000-2010 decade, the quantity of housing in Arenales increased 90%, at an

service).

annual rate of 6%.

The majority of new housing sales in Aguadilla over that past two years are within the price
range of $150,000-$199,999.

8

This proportion was calculated based on the total population that is not institutionalized. The Census glossary defines the
non-institutionalized population as those persons 16 year of age or older that are not found in institutions such as jails,
mental hospitals, or homes for the elderly, among others, and that are not on active military service.
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Occupancy status

8. Income characteristics

74.4% of the housing units in Aguadilla are occupied. The majority are occupied by owner

Median household income

(66%) and 34% by renters. 26% of the housing is vacant. Vacancy status, specifically those

Between 2009 and 2013, the median household income in Aguadilla rose by 15%,

houses identified for “vacation, recreation, or occasional uses” can be used to have an
idea of the second home market in a municipality, in the absence of additional data on
the subject.
As the following map shows, some 982 housing units in Aguadilla were classified as vacant
but for seasonal, recreational, or occasional use. As such, it can be concluded that as
much as 20.1% of the vacant households in the Municipality are used as second homes.

according to the 2013 PRCS. In 2013, the reported value was $15,847.
Seven of the wards have a median household income higher than that of the Municipality,
Maleza Baja standing out with $50,677; more than triple the municipal value. Victoria has a
lower value, at $9,250.
Ten wards reported increases in the median household income between 2009 and 2013.
Figure 18. Median household income by ward (dollars)

The neighborhood with the largest proportion of second homes is the coastal ward of
Borinquen (16.9%), followed by Camaceyes (14%), and the Pueblo (10.5%). The principal
access routes for these wards are PR-107, PR-440, and PR-2.
Figure 17. Vacant Housing Units for Seasonal, Recreational, or Occasional Use

41,029

Maleza Baja
17,813

Maleza Alta
Ceiba Alta

27,917
21,906

Arenales
Aguacate

24,550
23,678

15,352

Ceiba Baja
12,583

Borinquen

Caimital Alto
11,728

2009

2013

22,094

15,847
15,532

Camaceyes

26,979

18,690

13,814

Aguadilla

18,769

15,315

13,219
14,595

Corrales
Palmar

13,922

16,392

14,104
13,728

Montaña

13216
12,963

Guerrero

11,128
11,813

Caimital Bajo
Pueblo

30,000

7,336

7,079

Victoria

10,146
9,250

15,450

Fuente: Negociado del Censo de los Estados Unidos. Encuesta de la Comunidad para Puerto Rico para los años 2009 y 2013, estimados a 5 años.

Source: US Census Bureau. 2013 PRCS.

Sources of income
Salaries are the principal source of income in Aguadilla (49%), followed by Social Security
(46%) and Public assistance income (43%). In the wards of Caimital Bajo (63%), Pueblo
(58.8%) and Victoria (61.6%), the primary source of income corresponds to what is known in
Puerto Rico as Nutritional Assistance Program (or PAN, for its Spanish acronym).
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50,677

Figure 19. Sources of income for the population in the Municipality of Aguadilla

10. Employment
The estimates in the 2013 PRCS indicate that in the Municipality of Aguadilla, 40% of the
population of 16 years or more are in the labor force.
The rate of unemployment reported in the 2013 PRCS for Aguadilla was 26%, a value that is
greater than Puerto Rico (18%). This reflects an increase when compared to the 2009
reported value of 19%.

Employment projections in the municipalities of the region
0.4%

7.3%

15.2%

43.0%

46.4%

48.3%

With Supplemental
Security Income

With cash public
assistance income

With retirement income

With Food Stamp/SNAP
benefits in the past 12
months

Social Security Income

Salaries

Source: US Census Bureau. 2013 PRCS .

9. Families under poverty level

To determine the employment projections, data estimates from the 2040 Long Range
Transportation Plan of year 2013 were used.
It is expected that between 2010 and 2040, employment across the municipalities of the
region will continue growing at an annual rate of 0.6%, except in Mayagüez, where the
projection is 0.3%.
Table 8. Projected employment in the region

Close to half (46%) of the families in Aguadilla have incomes below the poverty level.
Wards with the highest levels of poverty are Pueblo and Victoria (69% each) and Caimital
Bajo (64.5%).

Geography

Figure 20. Families below the poverty level, by neighborhood

Employment
(2010
Census)

Employment projections: 2040 Long Range Transportation Plan
2010

2015

2020

2025

2030

2035

2040

Annual
Rate of
growth
change
rate 2010- 20102040
2040

Aguadilla

14,108

16,502

17,265

17,851

18,443

18,924

19,441

19,892

0.6%

20.5%

Aguada

9,755

11,991

12,545

12,971

13,401

13,751

14,126

14,455

0.6%

20.5%

Isabela

9,827

11,991

12,547

12,971

13,402

13,750

14,126

14,455

0.6%

20.5%

Mayagüez

22,867

23,989

23,877

24,392

24,934

25,375

25,866

26,250

0.3%

9.4%

Añasco

6,808

8,198

8,577

8,868

9,162

9,401

9,658

9,882

0.6%

20.5%

Puerto Rico

930,865

1,094,780

1,125,929

1,157,080

1,188,227 1,214,798 1,242,025 1,266,346 0.5%

15.7%

Source: (1) Puerto Rico 2040 Island wide Long Range Transportation Plan. 2013. Task 4.7. Socioeconomic data. Prepared by: Atkins Caribe, LLP.

Employment by industry
As with Puerto Rico, the primary industry in terms of jobs in Aguadilla is Educational services,
healthcare, and social assistance (23%). Retail trades comes in second place at 12%, but
with a significantly lower proportion.
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Figure 21. Employment by industrial sector in Aguadilla
Educational services, and health care
and social assistance

Figure 22. Workplace municipality for the population that lives in Aguadilla

23.0%

Retail trade

12.2%
Manufacturing

11.4%
Public administration

10.0%
Professional, scientific, and
management, and administrative and
waste management services

9.3%

Arts, entertainment, and recreation,
and accommodation and food
services

9.3%

Other services, except public
administration

6.2%

Construction

5.8%
Transportation and warehousing, and
utilities

4.9%

Finance and insurance, and real
estate and rental and leasing

4.1%

Information

1.6%

The map below demonstrates that people working in Aguadilla tend to live in Aguadilla,
though a few reside as far away as Luquillo, Arroyo, and Ponce.
Figure 23. Residence municipality for the population that works in Aguadilla

Wholesale trade

1.5%
Agriculture, forestry, fishing and
hunting, and mining

0.7%

Suorce: US Census Bureau. 2013 PRCS.

B. GEOGRAPHIC MOBILITY/COMMUTING
1. Place of work
The majority of the residents of Aguadilla work within the Municipality (75%), as shown in the
following map. It is worth noting that the tendency in Puerto Rico is different, with half (52%)
working outside of the municipality where they reside. At the same time, a small proportion
of residents of Aguadilla travel as far as Carolina, Caguas, and Ponce for work.
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3. Vehicles available per household
In summary, the trends demonstrate that Aguadilla has a relatively self-sustaining
economy, and people tend to live and work within the municipality.

Nevertheless,

In Aguadilla (46%), as in Puerto Rico (41%), almost half of the households have two cars
available.

proportions of the labor force depend on access routes to and from Aguadilla to travel to

In all wards, the majority of the population has two to three vehicles available. One

work either outside of the municipality, or to come to work from different wards within the

exception is Caimital Bajo, where the trend is one or no vehicle available per household.

MOA.

2. Means of transportation to work

Figure 25. Vehicles available per household

The private vehicle is the primary mode of transportation to work in Aguadilla (89%), as well
as in Puerto Rico (89%) and in each of the Municipality’s wards. In second place, but in

46%

much smaller proportions is walking (5%). The following figure presents the means of
transportation to work. Note that only 0.8% uses bicycles as a means of transportation to
work.

28%

Figure 24. Mode of travel to work in the Municipality of Aguadilla

23%

89.3%
3%

Source: US Census Bureau. 2013 PRCS.

Automóvil,camión
Private
vehicle
o van

4.6%

3.6%

Caminando
Walk

Trabaja
Workdesde
fromla
casa

home

1.4%

0.8%

0.3%

Transporte público

Bicicleta
Bike

Taxi, motocicleta u
Motorcycle
otro modo

Public transport

Source: US Census Bureau. 2013 PRCS.
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4. Time leaving home to go to work

Figure 27. Time travelled to work in the wards of Aguadilla

In Aguadilla a major portion of the working population leaves work between 7:00 and 8:00
in the morning, as shown in the following graph.
Figure 26. Time to leave to go to work: Municipality of Aguadilla
32.8%

19.1%

12.1%
9.1%
7.2%

6.7%

6.6%

3.5%
1.6%
12:00 a.m. to 5:00 a.m. to
4:59 a.m.
5:59 a.m.

6:00 a.m. to
6:59 a.m.

7:00 a.m. to
7:59 a.m.

8:00 a.m. to
8:59 a.m.

1.4%

9:00 a.m. to 10:00 a.m. to 11:00 a.m. to 12:00 p.m. to 4:00 p.m.
9:59 a.m.
10:59 a.m.
11:59 a.m.
3:59 p.m.
to11:59 p.m.

Source: US Census Bureau. 2013 PRCS.

5. Travel time to work
The majority of the residents in Aguadilla (78%) take 29 minutes or less to get to their place
of work.
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IV. TRANSPORTATION SYSTEM ESTIMATES: CENTERS OF ECONOMIC ACTIVITY AND
FUTURE PROJECTS
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IV.

TRANSPORTATION SYSTEM
ESTIMATES: CENTERS OF ECONOMIC
ACTIVITY AND FUTURE PROJECTS

The following section describes the principal centers of economic activity and future
projects to have a better understanding of the current and future traffic generators, which
have the potential to impact the transportation network of the MOA.
Besides industrial and commercial facilities, schools, healthcare facilities and places of
touristic interest are important traffic generators and/or areas where special attention
should be paid to transport given the nature of its users. Data related to these activities is
discussed in the following sections.

A. SOCIAL SERVICES CENTERS: EDUCATION AND HEALTH

2. Health services
Regarding healthcare centers, 5 hospitals have been identified in the region, four of which
are located in Mayagüez and one in Aguadilla. Of these, those with the most patient beds
are the Mayagüez Medical Center (182 beds), located on PR-2, and the Bella Vista
Hospital (181 beds), located on PR-349 of the Quebrada Grande ward. These are followed
by the Hospital Buen Samaritano in Aguadilla (161 beds), on PR-460 of the Caimital Bajo
ward (American Hospital Directory, 2015).
The

activities

described

above—education

and

require

particular

interventions associated with transportation, including improvements or the provision of
public transport, pedestrian infrastructure improvements, among others that are identified
in the following sections of this study.
The following figures represent education and healthcare centers at the regional and
municipal level, respectively.
Figure 28. Education and healthcare centers in the Region

1. Education
Approximately 137 academic institutions have been identified in the region, of which 110
are schools and 27 are post-secondary institutions (US Department of Education, 2013 and
ETI, 2014a). Among these the University of Puerto Rico (UPR) Campus in Mayagüez can be
distinguished as an institution of supra-regional importance, at it is one of the top
educational centers of the island with the largest enrollment in the region (11,838 students
in the year 2013). The principal access to the institution is via PR-2 in the Pueblo ward of
Mayagüez and is considered the principal generators of activity in the area. As can be
observed in the following map, many commercial, academic, and health facilities are
concentrated in this area of the municipality.
In Aguadilla, 25 public schools have been identified with an enrollment of 6,603 students for
the year 2013. There are also 10 post-secondary education institutions located in the
municipality, among which can be distinguished several universities of regional
importance, such as the Aguadilla Campus of the Universidad Interamericana (4,595
students), the UPR Aguadilla Campus (2,973 students) and a campus of Metropolitan
University (UMET).
These institutions of higher education are accessed via local roads extending from PR-2.
The Universidad Interamericana, which has the largest enrollment, is located on PR-459.
The UPR campus is located within the premises of the former Ramey base, which can be
accessed via PR-107 or PR-110. UMET in Aguadilla is located in the Palmar ward, and is
accessed via the PR-111.
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Figure 29. Education and healthcare centers in the Aguadilla

3. Touristic and recreational activities
Within the study region 23 hotels/inns have been identified, with a total of 1,252 rooms
(CTPR, 2014 y ETI, 2014).

In addition, diverse touristic and recreational attractions and

facilities have been identified, which also generate traffic in the region. Moreover, some
tourist facilities have an impact not only at the regional level, but also throughout Puerto
Rico.

In Mayagüez, for example, a recreational complex associated with the Central

American Games was developed.
In Aguadilla, other regionally important touristic facilities include: 7 inns, the Aquatic Park
Las Cascadas, and the Luis A. Canena Márquez stadium, that is located along PR-2, as well
as the golf course Punta Borinquen located in the Ramey Base.

Figure 30. Touristic and recreational facilities and attractions in the region

4. Industrial activity
During the past decade, the municipalities in the Northeast and West of Puerto Rico have
experienced a resurgence and transformation of industrial activities due to the
development of new technology parks, incubators of high-tech companies, and the
emergence of the aerospace industry, as well as the development of industrial clusters,
among other initiatives (PRTEC) [1]. The industrial park of Guanajibo in Mayagüez was
rehabilitated as the Guanajibo Research and Industrial Park on the PR-114 highway. Also,
new industrial areas have been created such as Las Américas Technological Park on PR-2,
between Aguadilla and Moca, which will harbor a new aerospace lab for the Honeywell
Company in Puerto Rico. According to the geographic information layer comprising

[1]
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industrial parks by PRIDCO and the information collected by ETI, 26 industrial parks have

Figure 31. Industrial parks and BQN in the region of interest

been identified within the study region, as presented in the following table and map.
Aguadilla has a total of eight industrial parks, which occupy 723 cuerdas. The Industrial
Area in Aguacate on PR-110 and the Industrial Park La Montaña on PR-459 have been
identified, and occupy the largest area. These are followed by the recently developed Las
Américas Industrial Park on PR-2 (though most of this park is found in the Municipality of
Moca), and the BQN, where aviation mechanic work takes place, among other industrial
activities.
In addition, other industrial spaces have been identified along PR-111 of the Palmar ward
and PR-107, between the Borinquen and Camaceyes wards.

Table 9. Industrial Parks in the Study Region
Municipality
Quantity
Aguadilla

Space occupied

Industrial Parks Identified

8

(cuerdas)

Name of those identified

Total municipal

Rafael Hernández Airport

20.6

Área Industrial Aguacate

242.2

Las Américas Technology Park

194.4

La Montaña Industrial Park*

230.5

--

35.6

723.3

Aguada

2

--

28.1

Isabela

4

--

82.8

Mayagüez

9

Guanajibo Industrial Park

131.7

La Quinta Industrial Site

7.4

--

334.2

Añasco

3

Total

26

--

473.4

69.8
1,377.5

Source: Geographic information layer of industrial parks PRIDCO, JP & CRIM. 2015. Found at http://www2.pr.gov/agencias/gis/

5. Ports activity
Other transit generating activities in the PR-2 Isabela-Mayagüez corridor are the airports
and the seaport of Mayagüez. These generate cargo and passenger movements through
the interior of Aguadilla and throughout the region by way of PR-2. The BQN is located in
Aguadilla, between the coastal wards of Borinquen, Maleza Baja, Maleza Alta, and
Aguacate. In Mayagüez the regional airport Eugenio María de Hostos is accessed by way
of PR-342 which connects with PR-2.
The PRPA describes the Mayagüez airport as one of general aviation, while the Aguadilla
airport concentrates on commercial and cargo flights. The following table presents the
quantity of passengers and cargo that these airports have handled throughout the past
years.
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The quantity of cargo and passengers in BQN has fluctuated over the past years. The

characteristics of each cell, each one is assigned a “geographic quality index”, indicating

number of passengers began to decline in 2010, while cargo peaked in 2011 and has since

which places have the highest concentrations of residential population and commercial

continued to decline.

activity.9

Mayagüez also has a commercial seaport and hosts federal agencies. In 2011, 1,927,191
tons of cargo or 4% of cargo that entered into Puerto Rico passed through this port (PRPA,
2011).

The figures below demonstrate the areas where commercial and residential activity is
concentrated in Aguadilla.
weighted variable.

Table 10. Cargo and passengers passing through the Aguadilla and Mayagüez airports
Passengers
Fiscal

Cargo (pounds)
Rafael

Eugenio M. de

Hernández

Hostos

(Aguadilla)

(Mayagüez)

The darker cells indicate a larger concentration of the

For the purposes of this project, more weight was attributed to

variables related to households and the commercial activity variable, as high
concentrations of commercial and residential activity are considered indicators of areas
with transportation needs.

Rafael Hernández

Eugenio M. de

(Aguadilla)

Hostos (Mayagüez)

2009

447,134

18,159

184,359,397

281,569

Most of the commercial centers of Aguadilla are located along PR-2, and many industrial

2010

493,336

13,834

187,547,805

60,025

and commercial activities are concentrated at the intersection between this route and PR-

2011

479,101

12,108

207,261,105

4,511

459 of Aguadilla. Other access routes to commercial centers in Aguadilla are the PR-107

2012

453,765

13,205

195,511,506

1,974

2013

423,555

12,872

189,938,860

2,307

2014

415,460

13,641

176,947,021

1,070

year

Source. Data from the PRPA, as published by the Statistics Institute of Puerto Rico.

Concentration of commercial activity

and PR-110. The premises of the former Ramey Base, hosts the BQN, the UPR Campus in
Aguadilla, athletic and commercial areas such as a bowling alley and a hotel.
The Pueblo ward is another zone with high commercial concentration. In addition,
commercial activities also cluster along the PR-111. The following figure illustrates the
concentration of commercial activity in Aguadilla.

6. Commercial and residential activity
Within the region, 25 commercial centers have been identified, the majority of which are
located in the municipalities of Aguadilla and Mayagüez. More than half of the
commercial space occupied by these commercial centers is located in Mayagüez
(2,162,759 square feet or 57% of the regional commercial space). This is principally due to
the presence of the Mayagüez Mall, located on PR-2, and adjacent to Mayagüez and
Hormigueros. It is classified as superregional due to its size (1,100,000 square feet) (ETI, 2012).
It was observed that in Aguada, both the commercial and industrial centers are located
along PR-115.
One quarter of the space occupied by these commercial centers is located in Aguadilla
(777,413 square feet or 26% of the regional commercial space). The Aguadilla Mall on PR-2,
Caimital Bajo ward, is the largest of these (267,816 square feet) and the only one classified
as regional due to its size.
In order to identify the areas of Aguadilla where commercial and residential activity is
concentrated, a geographic analysis tool developed by Estudios Técnicos, Inc. was used,
known as the Location Analysis Tool, or LAT. LAT distributes Puerto Rico into 33,000 cells,
each with an extension of 250,000 square meters. By analyzing the socio-economic
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9 To determine the “Geographic Quality Index” the following methodology was used: Puerto Rico was divided into 33,000 squares of 1/3 by 1/3 of a mile, each.For
each one of those squares, the following social and economic variables were estimated:
•
Commercial activity[3], including the number of businesses in the cell, the number of employees working in each cell, the sum of square feet dedicated for
commercial purposes in the area, among other factors;
•
Total population in the cell as of 2010 (Decennial census);
•
Number of residences in the cell as of 2010 (Decennial census);
•
Per capita income in the cell as of 2010 (ECPR estimates);
•
Total income of the population living in the area as of 2010 (ECPR estimates);
•
Percentage of person between the ages of 18 and 40 as of 2010 (Decennial census), and
•
Sum of the miles of primary and secondary roads which run through the cell;
For each one of these variables, the average and the standard deviation was calculated for all of Puerto Rico. With this information, a z-score was calculated for each
cell. The z-score is the value of a variable in a cell minus the average of that variable (number of residences in a cell, for example) for all of the cells in Puerto Rico. The
standard deviation is then subtracted from this variable: z score=[(cell value-average of the variable)/variable standard deviation]. Z-scores tend to vary, for the
majority of the cells, between +3 and -3. If a cell has a value of zero (0) this means the value of the variable in that cell (for example, the number of number of
residences located in that cell) is equal to the average for all the cells in Puerto Rico. If the number is “+1”, this means the number of residences in that cell is above the
average for Puerto Rico; specifically, one typical deviation above. The z-score for each cell – instead of real values – was used because it allows for the comparison of
the values (add and average) of different variables. By converting them into z-scores, one can add, for example, the number of square feet in commercial centers to
the number of residences in each cell. The final step consisted of averaging the z-scores for each value per variable for each cell. This average is then pondered, with
a different weight for each of the variables.
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Figure 32. Concentration of commercial activity in Aguadilla

Figure 33. Concentration of residential activity in Aguadilla

Concentration of residential activity

Concentration of commercial and residential activity in Aguadilla

As can be observed in the following figure, the residential activity is closely related to the

Finally, commercial and residential areas of activity were combined. The west of the

primary and secondary road network. This activity is concentrated in the west of the

Municipality demonstrates a larger concentration of these activities, particularly in the

Municipality, along corridors PR-107 and PR-2. These areas reflect a high population

Pueblo ward along PR-440. As shown in the following figure, PR-2 and its feeder routes also

concentration in part because of the presence of public housing projects. For example,

host concentrations of commercial and residential activity, particularly the land at the

the Agustín Stahl residency is located at the beginning of PR-107 at the intersection with PR-

intersections between PR-2 and roads PR-469 and PR-107.

467. Similarly, the Cabán Community and Las Muñecas residency are located on PR-2 at
the north of PR-469.
Another area of substantial residential concentration is to the north of PR-2, at the
intersection with PR-107 where the Urb. El Prado, the Bernandino Villanueva Residency, and
Urb. Reparto are located.

Finally, the urban zone of Aguadilla in the Pueblo ward is

another area of significant residential concentration.

Comprehensive and Feasibility Transportation Study for the Municipality of Aguadilla
Prepared by: Estudios Técnicos, Inc. and EFGB

38

Figure 34. Concentration of the commercial and residential activity in Aguadilla

B. MUNICIPAL CAPITAL PROJECTS
The Municipality of Aguadilla plans to continue its socio-economic growth through the
expansion of the operations of BQN, and the development of municipal enterprises and
tourist accommodations within its CBD.

1. BQN- Foreign Trade Zone (FTZ)
The MOA is keen to develop available land in the FTZ, requiring necessary improvements to
the road access network. BQN has two principal access corridors: PR-107 and PR-110. Both
highways connect the airport with PR-2. The latter functions as the principal highway
serving both intra-municipal and regional motor vehicle traffic. In order to facilitate and
promote passenger and freight cargo, improvements are required for PR-110 and PR-107,
as well as to their respective intersections with PR-2 and intermediate roadway segments.
Figure 35. BQN location, current use, and expansion areas
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2. Municipal enterprises
The MOA has developed various municipal enterprises, which include a bowling alley, an

The municipality is also planning additional projects that once built, have the potential to

ice skating rink, and two water parks. In addition, has a number of projects in different

increase traffic in the MOA. The following are in the design phase.

development stages that will potentially affect traffic.

│

Recently, the MOA completed the construction of the following projects:
│

│

│

A Fine Art Center Complex is planned, with 27,125 ft2 in commercial areas, a hotel
with 128 rooms, a 320 seats theater, and 27 residential units.

│

La Vía (Road) – Road improvements will be carried out in two phases in a segment

PR -2. Construction was completed and the municipality plans to start operations in

of La Vía road located between San Carlos Avenue and what is known as Cuesta

2016.

Vieja. The first phase consists of road network improvements, a bridge construction,

The Aguadilla City Center is an office building for rent in the UC. Currently, various

a bikeway and landscape works. The second phase consists in the development of

Commonwealth and federal agencies occupy this building.
│

a total of 152 residential units. Their design and permits were approved.

Las Cascadas Hotel includes 79 rooms, a restaurant, a conference room, and retail
spaces. The hotel is located on Las Cascades Water Park facilities, adjacent to the

│

the UC: Real Marina, Atlantic Sunview and Ocean Dreams. These buildings will have

Paseo Real Marina (Boardwalk) - It consists of two phases. The first one was already
completed; the second consist of improvements to the interior streets.

Three apartment buildings are to be constructed in the UC in order to repopulate

The Historic Archive, located in the UC, was recently built and is expected to open
in 2016. It has an exhibition area and a natural history museum, among others.
Figure 36. Municipal projects (Construction completed)

Paseo Real Marina

Las Cascadas Hotel

Paseo Real Marina

Las Cascadas Hotel

rest areas and overlooks. The project is in the design phase and the MOA has
carried out some interventions including land preparation, as portrayed in the
following figure.
Figure 37. Municipal capital projects (Design phase)

Paseo Real Marina
Fine Arts Center Complex

Fine Arts Center Complex

La Vía

La Vía

Aguadilla City Center

Historic Archive
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Table 11. Municipal projects location

The following figure and table shows the location and construction phase of previously
described and additional municipal capital projects in Aguadilla.
Figure 38. Municipal enterprises location in Aguadilla

ID

Name

Phase

ID

1

Esteves Community Center

Design

14

2

Fine Art Center Complex

Design

15

Rafael Hernández Public Plaza
Remodeling
Cuesta Vieja - Skate Park

Design

16

Atlantic SunView Apartments

3

Tourist Information Center

Name

Phase
Design
Design
Design

4

Cerro Visbal

Design

17

Baseball Park Improvements

5

Hotel & Casino - Condo

Design

18

Ocean Dreams Apartments

6

OMME Building

Design

19

Paseo Real Marina (Phase 2 A)

7

GYM

Design

20

Paseo Real Marina (Phase 2 B)

8

San Antonio GYM

Design

21

Real Marina Suites

9

Aguadilla Ice Skating Arena Hotel

Design

22

Urb. Paseos Reales - Skate Park

10

La Via

Design

23

Historic Archives

11

Fish Market Improvements

Design

24

Municipal Cemetery

Ready for
construction
Ready for
construction
Ready for
construction
Ready for
construction
Ready for
construction
Ready for
construction
Ready for
construction
Construction

12

Colón Park Improvements
Crash Boat Parking lot
improvements

Design

25

Paseo Real Marina (Phase 1 B)

Construction

13

Design

C. PRIVATE DEVELOPMENTS
There are several private tourism projects proposed in the Municipality of Aguadilla. The
three major developments proposed are: the Christopher Columbus Landing in Borinquen
ward; Costa del Sol in Maleza Alta ward; and the Discovery Bay and Marina between
Aguada and Victoria ward in Aguadilla. These projects include a combined total of 610
hotel rooms, 2,207 residential units, a casino, and other features.
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D. MAIN FINDINGS OF THE SOCIOECONOMIC CONTEXT, PLANS AND
FUTURE DEVELOPMENTS AND ITS IMPLICATIONS WITH
TRANSPORTATION
The PRPB in the PRLUP indicates that it is necessary to provide adequate housing
and transportation, particularly for the frail elderly population. Land use policies
will heavily impact decisions about where these new residents will live, how much
time they will devote to travel, and how much money they will pay for housing,
transportation, and taxes (PRPB, 2015).
In Aguadilla, there are trends and changes in the population structure that
require improvements to the road network, improved safety, and diversified
modes of transportation. Land use policies should and will be incorporated in the
decision-making process to provide transportation where people live and work, to
increase non-motorized modes in populated areas, and to protect sensitive
ecosystems by avoiding future expansion of the road network in these areas.
The majority of the working population in Aguadilla lives in the same municipality,
uses their private car to go to work, and spends almost half an hour commuting.
In addition, almost half of the families live under poverty level. By providing
alternate modes of transportation, workers would travel more safely and
efficiently to their place of work and would probably spend less money in car
expenses which could improve the economic situation of their families.
Another important finding is the concentration of senior citizens, a trend that is
expected to increase. The concentration of seniors implies the need to provide a
safe and accessible transportation infrastructure.
Finally, the role that Aguadilla plays in the region and the proposed municipal
projects require careful consideration when planning for transportation. Although
population has been decreasing in the MOA and population projections suggest
a reduction in the regional population, future expansion in the BQN, the industrial,
tourism and educational activities are traffic generators that require operational
and capital improvements to the road network and the provision of additional
modes to improve mobility.
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V. EXISTING REGIONAL AND MUNICIPAL TRANSPORTATION SYSTEMS
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V.

EXISTING REGIONAL AND
MUNICIPAL TRANSPORTATION
SYSTEMS

A. INTRODUCTION
This chapter presents the results of the existing conditions analysis. The chapter is organized

Table 12. Active “público” routes in Aguadilla
Code

Name

Average
vehicle 2015

Average
passenger per trip

Passengers
transported daily

L-03-01

Aguadilla - Base Ramey, Borinquen

17

6

393

L-03-05

Aguadilla - Guerrero

5

7

180

I-03-50

Aguadilla - Mayagüez

1

-

I-03-51

Aguadilla - Moca

4

-

I-03-62

Aguadilla - Río Piedras

3

L-03-07

Aguadilla - San Antonio

7

5

163

Source: PRHTA. Office of Strategic Planning, Data provided on April 14, 2015.

in the following sections:
│

Evaluation of existing transit systems: Evaluation of Aguadilla “público” car system

“Público” Terminal

│

Evaluation of road infrastructure and existing traffic conditions

As part of the existing infrastructure for the “Público” system the MOA has a “Público”



Description and evaluation of road network and access routes



Origin-Destination Study



Existing traffic conditions

│

Bridges Inventory

│

Parking Inventory, and

│

Pedestrian and bicycle facilities.

terminal building combined with a parking garage, which is located in the CBD on PR-2R.
Currently this facility serves all of the operational “Público” routes mentioned above, and
visitors to the CBD as a parking facility. The existing condition of the terminal shows some
deterioration due to use, impacted structural elements, deteriorated signage and
pavement marking amongst other aspect that requires some attention. Based on the
above the MOA shall address the impacted structural elements, upgrade the signage and
pavement markings, and perform a general reconditioning for building.
In general, the location of this facility and its combination with the parking garage makes it

All field data presented in this chapter was collected by DataRus, under the supervision of

a key component in the existing system and the future development of any transit systems

EFGB and by interviewers from Estudios Técnicos, Inc.

in the MOA. Its location provides great access to the CBD and the combination with the
parking garage will facilitate and promote Park and Ride trips.
The following figures portray the exterior and interior of the facility.

B. EVALUATION OF EXISTING TRANSIT SYSTEMS
Operating “Público” Routes
According to the data provided by the Strategic Planning Division of the Puerto Rico
Highway and Transportation Authority (PRHTA), there are six active “Público” routes in
Aguadilla, as shown in the following table.
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1. “Público” Users survey
To better understand the operation of the “público” car system in Aguadilla, a user’s survey
was conducted by Estudios Técnicos, Inc. This was done with the purpose of gathering
feedback from users regarding the current situation of transport, mobility within the
municipality, recommendations to improve the service, and the desirability of using the
municipal public transit system.

Methodology
The survey was conducted during the months of September and October of 2015. It was
administered to 400 people of 16 years or older. The sampling error was less than 5% with a
95% confidence.
All respondents are users of public transport. These could be residents or visitors of
Aguadilla. The surveys were conducted at different times and days, in order to have
representation of the different segments of the population. The profile of the 400
participants, including their household information is presented in the following figure.

Source: EFGB

Figure 39. “Público” Terminal in Aguadilla

Source: EFGB

Figure 40. Example of the Interior of “Público” Terminal and Parking Garage
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Figure 41. Demographic Profile of Respondents

DEMOGRAPHIC PROFILE OF RESPONDENTS
 Gender: Female (72.5%) / Male (27.5%)

 Average number of persons living in the household : 2.3 persons

 Median Age: 58 years

 15.5% have a physical or mental disabilities that impairs their mobility.

 Civil Status:

 Average number of persons living in the same residence and have a
physical or mental disability that impairs their mobility: 0.2 persons

o
o
o
o
o
o

Single (35.3%)
Widower (19.3%)
Divorced (16.5%)
Living together (5.3%)
Married (1.3%)
Separate(2.5%)

 Average number of persons living in the same residence and have sixty
(60) years or more: 0.3 persons
 Average number of persons living in the same residence and depend on
public cars/transportation/"públicos" for transportation: 1.2 persons
 20% possess a valid drivers license from Puerto Rico.

 Occupational status
o House wife(40.0%)
o Retired or disabled(33.3%)
o Unemployed (11.8%)
o Working (11.3%)
− 68.1% part time/ 31.9% full time
o Students (3.3%)
o Works and studies(0.5%)

 Average number of motor vehicles authorized to travel on the streets of
Puerto Rico that currently exist in your home: 0.3 vehicles

 Median education level: High school diploma
 Median family income: Less than 10,000
Community of residence

Muncipality of residence
Aguadilla

96.0%

Aguada

2.0%

Moca

1.3%

San Juan

0.3%

San Germán

0.3%

Rincón

0.3%

Borinquen
Pueblo
Guerrero
San Antonio
Caimital Alto
Cuesta Vieja
Villa Alegría
Camaseyes
Res. Las Muñecas
Res. Agustín Stahl
Total

Frec.

%

77
38
33
20
12
12
11
10
9
8
384

20.1%
9.9%
8.6%
5.2%
3.1%
3.1%
2.9%
2.6%
2.3%
2.1%
100%

Note: The numerical base of this table are the 384 respondents living in Aguadilla. The answers are presented are the ones with higher frequency.

Comprehensive and Feasibility Transportation Study for the Municipality of Aguadilla
Prepared by: Estudios Técnicos, Inc. and EFGB

46

Results

Where did the respondents come from?

Departing or arriving?

Shops (32.8%), government agencies (28.3%) and their homes (21.5%) are the main places

95.5% of respondents were waiting for the arrival of a "público" in order to reach their
destination. Meanwhile, only 4.5% were arriving to the terminal when they were interviewed.
Figure 42. Respondents arriving to or departing from the terminal

from which the majority of the respondent’s came. 98% of these places were located in the
town of Aguadilla, mainly at Pueblo ward (78.3%), while 2.3% were outside the town of
Aguadilla, specifically in Aguada, Moca or San Sebastian.
Table 13. Interviewed place of origin before arriving at the terminal / parking

Just arrived
to the
terminal
(arriving)
4%

Awaits to
leave
(departing)
96%

Note: The numerical base of this table are the 400 people interviewed.

Route to be taken

Freq.

%

Shops

131

32.8%

Government Agency

113

28.3%

Home

86

21.5%

Hospital/ Doctors

31

7.8%

School/University

12

3.0%

Work

6

1.5%

Family or Friends House

6

1.5%

Recreational/Sports Facilities

6

1.5%

Church

2

0.5%

Airport

1

0.3%

Bank

1

0.3%

Arrived in "público" car from Aguada

1

0.3%

Visiting Town

1

0.3%

Lawyers Office

1

0.3%

Preaching

1

0.3%

At the time of the survey, the users were asked which route they were about to take. The

Does not indicate/Does not answer

majority of the persons were heading to the routes of: a) Borinquen wards to Ramey Base

Total

(41.5%) and b) Aguadilla to Guerrero ward (38.5%).

Note: The numerical base of this graph are the 400 people interviewed.

Figure 43. Route they were about to take or had just taken at the time of the survey
41.5%

1

0.3%

400

100%

How did the respondents arrive at that place?
The principal means by which they arrived to the mentioned places, before arriving to the

38.5%

terminal were "públicos" (58.6%), by hitchhiking (22.9%) and by walking (17.8%).

15.5%

Aguadilla Aguadilla - Aguadilla - San
Borinquen
Guerrero Ward Antonio Ward
Ward, Ramey
Base

2.3%

1.3%

0.5%

0.5%

Río Piedras Aguadilla

Aguadilla Aguada

Aguadilla Mayagüez

Aguadilla Moca

Note: The numerical base of this table are the 400 users of public cars.
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Where are they going?

Figure 44. Means by which they arrived at that place

Regarding the destination of those surveyed, once at the terminal, the majority (58.8%) were

58.6%

heading towards their home and shops (17.7%). Those places were located in Aguadilla (96%),
specifically in Borinquen ward (23.3%) and Guerrero ward (6.8%)
22.9%

Table 15. Destination: Towards which of the following types of places are you heading?
17.8%

Freq.

%

Home

235

58.8%

Shops

68

17.0%

Hospitals/Doctors

24

6.0%

Family or friends house

20

5.0%

Government agency

19

4.8%

Aguadilla Mall

12

3.0%

School/University

6

1.5%

Work

5

1.3%

The routes of Borinquen ward (49.5%), Guerrero ward (28.8%) and San Antonio ward (15.8%)

Airport

3

0.8%

were the most often used by the drivers to arrive to the point of origin.

Guerrero Prison

1

0.3%

Aguadilla Mall

1

0.3%

Ferries

1

0.3%

Plaza Ferrán

1

0.3%

Amigo Supermarket, shopping center

1

0.3%

Work

1

0.3%

0.3%
Public car/
transportation/
"público"

Hitchhiking

Walking

Driving a vehicle

0.3%
Bicycle

Note: The numerical base of this table are the 314 respondents who are not coming from their homes.

Table 14. "Público" route taken to reach the point of origin
Freq.

%

Borinquen

91

49.5%

Spouse's work

1

0.3%

Guerrero

53

28.8%

Does not indicate

1

0.3%

San Antonio

29

15.8%

Total

400

100%

Aguada

3

1.6%

Note: The numerical base of this table are the 400 people interviewed.

Moca- Aguadilla

2

1.1%

Doesn’t know/Doesn’t indicate

2

1.1%

Borinquen - Ramey

1

0.5%

Freq.

%

Aguadilla

384

96.0%

Calero

1

0.5%

San Juan

5

1.3%

Guerrero to the Hospital and then to
Pueblo

1

0.5%

Aguada

3

0.8%

Cristal Urb. - Pueblo

1

0.5%

Carolina

3

0.8%

Mayagüez

2

0.5%

184

100
%

Dorado

1

0.3%

Moca

1

0.3%

Rincón

1

0.3%

400

100%

Total

Note: The numerical base of this table are the 184 people interviewed that arrived
with a "público" but not coming from their homes.

Table 16. In which municipality is this place located

Total

Note: The numerical base of this table are the 400 people interviewed.
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Table 17. In which sector and municipality is this place located?
Freq.

%

Borinquen - Aguadilla

93

23.3%

Guerrero - Aguadilla

27

6.8%

Pueblo - Aguadilla

21

5.3%

Los Corazones - Aguadilla

20

5.0%

San Antonio - Aguadilla

20

5.0%

Caimital Alto - Aguadilla

18

4.5%

Villa Alegría - Aguadilla

12

Figure 45. How will you get to that place, once you get off the "público" car that you will take in
this terminal / parking?
2

How will you get to that place, once you get off the
'público' car that you will take to this terminal / parking?

2.5%

In which route?

1.0%
Walking
Public car

3.0%

Hitchhiking

Freq.

%

Guerrero

5

50.0%

Borinquen

2

20.0%

Aguadilla Río Piedras

1

10.0%

Carolina to San Juan

1

10.0%

San Antonio

1

10.0%

Total

10

100%

Caimital Bajo - Aguadilla

11

2.8%

Camaceyes - Aguadilla

10

2.5%

Calero - Aguadilla

7

1.8%

Cuesta Vieja - Aguadilla

7

1.8%

Residencial Las Muñecas - Aguadilla

7

1.8%

Vista Verde - Aguadilla

7

1.8%

Regarding the number of “públicos” the respondents have to take in order to reach their final

Aguadilla Mall - Aguadilla

6

1.5%

destination from the previously mentioned starting point, 75% indicated that they have to take

Carretera 107 - Aguadilla

6

1.5%

one “público”.

Mall - Aguadilla

6

1.5%

Base Ramey - Aguadilla

5

1.3%

400

100%

Total

96.5%

Note: The numerical base of this table were the 10
people interv iewed arriv ing to the terminal on a
public car who will take another "publico" towards
final destination.

Not e: The numerical bas e of t his table are t he 400 people int erview ed.

Table 18. Number of "públicos" the respondents have to take
To go from the place of origin to your destination, how many “públicos”, including this
one do you have to use? (Includes the vehicle the respondent will board at this
terminal)

Note: The numerical base of this table are the 400 people interviewed. The highest
number of responses are presented.

Freq.

%

1

300

75.0%

Transfer

2

96

24.0%

At the terminal, once they got off from the "público” they were boarding, 96.5% continued

3

3

0.8%

towards their destination by walking. Those boarding again a "público” (2.5%) were heading

4

1

0.3%

mostly towards Guerrero ward.

Total

400

100%

Average

1.3

“públicos”

Median

1

“públicos”

Note:
The numerical
baseareofthe
this
are the 400
Note:
The numerical
base of this graph
400table
people interviewed.

people interviewed.

Cost of the tariff
The median cost of the tariff from the beginning of its route (origin/starting point) until
destination is between $ 1.01 and $ 1.50. For those who indicated more than $ 3.00, the
median cost is $10.13.

Comprehensive and Feasibility Transportation Study for the Municipality of Aguadilla
Prepared by: Estudios Técnicos, Inc. and EFGB

49

Table 19. How much will the tariff for this route cost?

Figure 47. How frequently you use "públicos" in this particular route?

Frec.

%

$0.51-$1.00

86

21.5%

$1.01-$1.50

139

34.8%

$1.51-$2.00

140

35.0%

$2.01-$2.50

7

1.8%

$2.51-$3.00

6

1.5%

$3.01 or more

12

3.0%

Don’t Know

10

2.5%

Total

400

100%

MEAN

Note: The numerical base of this graph are the 400 people interviewed.
Note: The numerical base for this table are the 400 people interviewed.

Behavior and use of the service
Three out of ten respondents indicated using “públicos” at least one or two days per week.
Figure 46. How frequently do you use “público” cars?

Only 17.4% indicated that they charter vehicles "sometimes, often or always", and the main
reason they do so is because of the time factor and the lack of passengers.
Figure 48. When traveling along this route, how often do you charter the vehicles?
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Table 21. What are the reasons or circumstances for using a “público” as transportation?

Table 20. Why did you chartered the vehicle?
Freq.

%

In a hurry

29

26.9%

There are no passengers

23

21.3%

So as not to wait

20

18.5%

To arrive faster

6

5.6%

If the “público” is not full

5

4.6%

Departure is delayed

4

3.7%

If they have an appointment or have to be somewhere at a
determined hour

3

2.8%

If there are no more public cars available

3

2.8%

To bring the groceries

2

1.9%

For their health

2

1.9%

If it is raining or they are in a hurry

2

1.9%

The public cars system is deficient

1

0.9%

Emergencies

1

They like it

Freq.

%

Does not own a vehicle

244

61.0%

No vehicle available at their home

89

22.3%

Does not know how to drive

82

20.5%

Cannot drive

22

5.5%

Their car is broken

14

3.5%

“Públicos” are convenient

4

1.0%

Does not have a license

3

0.8%

“Públicos” tariffs are economical

2

0.5%

When their car is not available

2

0.5%

There is only one car in their house

2

0.5%

When they don’t have transportation

1

0.3%

When they want to come to the shops

2

0.5%

0.9%

When they don’t have anyone to pick
them up

1

0.3%

1

0.9%

Epilepsy patient

1

0.3%

There is no other option

1

0.9%

So as not to walk

1

0.3%

Cannot drive

1

0.9%

They lent their vehicle

1

0.3%

Does not own a car

1

0.9%

They will leave to EE.UU

1

0.3%

1

0.3%

1

0.3%

400

-

By necessity

1

0.9%

Afraid of driving

Wants to go to the shopping center and for the driver to deviate

1

0.9%

Because of an emergency

0.9%

Total

Does not indicate
Total

1
108

100%

Note: The numerical base of this table are the 374 respondents who have previously used the public cars system

Note: The numerical base of this table are the 400 people interviewed. The sum of the percentages may be
different than 100% as this a multiple choice question and an independent count for each of the answers
mentioned is performed. This illustration shows the answers mentioned.

Among the main reasons why respondents are using “públicos” are: lack of own or home

The average of the quantity spent per month on “público” is between $8 to $10 dollars. It

vehicle (83.3%), or limitations regarding not knowing how to drive (20.5%) or cannot drive

should be noted that half of the users surveyed indicated amounts below $ 10.00.

(20.5%).
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Table 22. How much you spend, approximately, on "público" fees during a normal or typical
month?
Freq.

Table 23. Based on your experience, what advantages or positive aspects, if any, does the
“público” cars service offers?

%

Freq.

%

$1 or less

32

8.0%

None

137

34.3%

$2 to $4

71

17.8%

Reliable service

94

23.5%

$5 to $7

63

15.8%

It is an economic means of transportation

49

12.3%

$8 to $10

47

11.8%

There are many route options

31

7.8%

$11 to $13

24

6.0%

Transportation for people without a vehicle

14

3.5%

$14 to $16

27

6.8%

They stop where the passenger needs

13

3.3%

$17 to $20

18

4.5%

They provide transportation in emergency cases

8

2.0%

$21 to $25

27

6.8%

They offer the service

7

1.8%

$26 to $30

19

4.8%

The drivers are kind and helpful

6

1.5%

$31 to $35

14

3.5%

Available for persons with no other transportation means

6

1.5%

$36 to $40

17

4.3%

No walking required

4

1.0%

$41 to $45

6

1.5%

Stops are well located

3

0.8%

$46 to $50

6

1.5%

Provides transportation

3

0.8%

$51 to $55

2

0.5%

It brings people back and forth

2

0.5%

$56 to $60

3

0.8%

Arrive to the places

2

0.5%

$61 to $65

3

0.8%

No car maintenance required

2

0.5%

$66 to $70

1

0.3%

Means of transportation for people that do not drive

2

0.5%

$71 to $75

1

0.3%

It is a problem solver

1

0.3%

$76 to $99

5

1.3%

It is a necessity, kind drivers

1

0.3%

This the option available

1

0.3%

There are kind drivers

1

0.3%

The user doesn’t have to drive

1

0.3%

It is helpful

1

0.3%

It helps you get to the places you need to arrive

1

0.3%

It takes you where you need to go

1

0.3%

Is solves a situation, it is a problem solver

1

0.3%

Participants were asked a series of questions to gather their opinion about the "públicos".

No need for spending on gasoline and car maintenance

1

0.3%

Among the aspects considered are the advantages and positive aspects as well as the

No car maintenance and parking fees

1

0.3%

Pay the tariff and there is no walking involved

1

0.3%

Can reach many places

1

0.3%

Service should always be provided for the persons that needs it

1

0.3%

Socialize with people

1

0.3%

They wait for you, they pick you, they give a fair price

1

0.3%

$100 or
more

14

3.5%

Total

400

100%

MEAN

Note: The numerical base of this table are the 400
people interviewed

Opinion about the Service

negative aspects or disadvantages. Participants were also asked about matters requiring
changes and their perception of certain operational and infrastructure topics.
About the advantages and positive aspects, those related to perception of the service
(described as a reliable one) stand out. However, the answer with one of the highest rates was
of people who understand that the system has no advantage or positive aspects. Other
factors mentioned were the cost, routes and flexibility in stops.
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1

0.3%

400

100%

Similarly, the disadvantages reported are associated with aspects of quality of service. Six out
of ten respondents said the mean of transportation is very slow (63.8%) and it doesn’t arrive on

Table 25. In your opinion, what aspects, if any should change in the "públicos” service of this
route?

time (15.3%). They also indicated there are time constraints, lack of air conditioning, and

Freq.

%

having too many passengers per trip, among other reasons. However, there were 28.8% of

More frequent departures (reduce the waiting time)

73

18.3%

respondents who believe that the system has no disadvantage or negative aspects.

Nothing

63

15.8%

More vehicles available

46

11.5%

Extended working hours for the “públicos”

39

9.8%

Lower rates (more economic rates)

18

4.5%

Table 24. Based on your experience, what disadvantages or negative aspects if any, do es the
“público” service offer?

7

1.8%

255

%
63.8%

Air conditioning at the terminal

It is too slow

Freq.
None

115

28.8%

For “públicos” to function as taxis

5

1.3%

Does not arrive on time

61

15.3%

Cordiality of the drivers

4

1.0%

Limited hours

57

14.3%

Service during the weekends

4

1.0%

No air conditioning

36

9.0%

Air conditioning in the vehicles

3

0.8%

They carry too many passengers

11

2.8%

Increase the number of routes

3

0.8%

They make too many stops

9

2.3%

There should be more passengers

3

0.8%

400

-

Increase the comfort

3

0.8%

Extend the routes

3

0.8%

Ventilation

3

0.8%

The driver goes too slow

2

0.5%

Fixed tariff: the same quantity to be charged to go to the same place

2

0.5%

Install a bus service

2

0.5%

400

-

Total

Note: The numerical base of this table are the 400 people interviewed. The sum of the percentages may be different than 100% as this
question is of multiple choice and an independent count for each of the answers mentioned was performed. In this illustration the most
mentioned answers are presented.

Suggested changes
Participants were also asked about the required changes in the system of "públicos". In this

Total

case, the most frequent response is associated with the number of trips. The aspect that

Note: The numerical base of this table are the 400 people interviewed. The sum of the percentages may be different than 100% as this question is of multiple
choice and an independent count for each of the answers mentioned was performed. In this illustration we present the most mentioned responses.

obtained the highest frequency was "more frequent departures” (18.3%). However, it should
be noted that a similar percentage indicated that nothing needs to be changed” (15.8%).
Users were surveyed to assess their satisfaction level about different aspects related to the
“público” service. Results show that eight out of every ten persons surveyed indicated that
they feel safe with regards to how the drivers drive, and that they are satisfied with the
treatment they receive from drivers, as well as the route or trajectory. Nevertheless, it is
worthwhile noting that the aspects where there was the lowest level of satisfaction, were those
related to the condition of the stops, the schedule and days of operation, costs, and
frequency of trips, wait-time, and the installations for disabled persons.
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Figure 49. Satisfaction level regarding the following aspects related to the "público" service (Very
Satisfied and Satisfied)
Safety of drivers while driving

85.5%

Treatment received

84.5%

Distance traveled/Route taken

Figure 50. Probability that the respondents will use a municipal bus system to complement the
“público” cars

64.3%

83.3%

77.5%

Comfort inside the vehicles

73.8%

Cleaniness

71.0%

Routes served

69.8%

Reliability of the service

69.8%

Safety at stops

65.3%

Stops conditions

64.8%

Operating days of the week

19.0%

Very probable

Probable

10.5%

3.0%

3.3%

Nor probable, nor
improbable

Improbable

Very improbable

Note: The numerical base of this table are the 400 people interviewed.

61.3%

Cost or tariff

59.5%

Trips frecuency

52.3%

Operating hours

Table 26. Why do you think that would be unlikely or very unlikely?

50.0%

Freq.

%

Owns a car

5

20.0%

So that “públicos” are not affected

5

20.0%

They like “públicos”

2

8.0%

When there were trolleys they would never stop for you and would pass
you by

1

4.0%

Is the same either way

1

4.0%

When the users were asked how likely or unlikely they would be to make use of the

They are used to the “públicos” system and they know the drivers

1

4.0%

complementary bus system, 83.3% said it would be very probable or probable.

Don’t trust the new system

1

4.0%

The main reasons indicated by the 6.3% that answered that it would be unlikely or very unlikely

There will be no safety as “strange” people will board

1

4.0%

to use this type of service are because: (1) they have their own vehicle and (2) they wish to be

They would not pick up clients at their houses

1

4.0%

considerate with the existing drivers, 20%, respectively.

Don’t like it

1

4.0%

Don’t need it

1

4.0%

Don’t t know

1

4.0%

Aguadilla is not their place of residence

1

4.0%

So as not to wait for the bus to get full

1

4.0%

Because of the habit of using “públicos”

1

4.0%

They live far away

1

4.0%

Total

25

100%

Faciities for impaired persons

25.3%

Waiting time

25.3%

Note: The numerical base of this table are the 400 people interviewed.

Note: The numerical base of this table are the 25 respondents who indicated that it would be unlikely or very unlikely to use the complementary buses system.
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Aspects related to safety, punctuality, courtesy of the driver, hours, frequency of trips, location,
routes and bus conditions are very important or important for more than 90% of the

Table 27. Which other attributes besides those mentioned previously, if any, you think the bus
system should have in order for you to decide to use it?

respondents. A system having these features would positively influence and motivate the users
to use the service.
Figure 51. Level of importance of the following aspect regarding the decision making to use or
not to use the bus system
Safety on stops

96.3%

Freq.

%

Nothing

121

30.3%

Extended Hours (afternoon)

25

6.3%

Air Conditioning

24

6.0%

Punctuality

18

4.5%

More departures (to reduce waiting time)

15

3.8%

Facilities for people with disabilities

14

3.5%

Cheaper tariff

10

2.5%

Specific hours for the stops with punctuality

3

0.8%

Greater comfort

3

0.8%

To operate constantly

3

0.8%

For the stop to be in front of the destination point

3

0.8%

Punctuality

95.0%

Cleaniness of the vehicle

95.0%

Operating hours

94.8%

Route ride

94.5%

Location of stops

94.5%

Safety

3

0.8%

Attention and courtesy of the driver

94.5%

Handles on doors to facilitate boarding/increase safety

2

0.5%

Frecuency of trips

94.3%

Friendly drivers

2

0.5%

Days of operation

94.3%

To work every day

2

0.5%

Punctuality

2

0.5%

Not to eliminate the service

2

0.5%

To operate on Saturdays and Holidays

2

0.5%

Do not know/ did not indicate

131

32.8%

Total

400

-

Ventilation of the vehicle

93.5%

Comfort of vehicle seats
Number of stops

93.0%
82.8%

Note: The numerical base of this table are the 400 people interviewed.

Note: The numerical base of this table are the 400 people interviewed. The sum of the percentages may be different than 100% as this a multiple choice question
and an independent count for each of the answers mentioned is performed. This illustration shows the answers mentioned by more than 1 person.

The characteristics that this system should have, according to the interviewed users, are
compatible with the responses discussed above with respect to the current service. Those
aspects related to the schedule, condition of the vehicles, punctuality, number of trips and
cost are the main factors that will have the most influence when potential riders are deciding
to whether or not to use a new system.
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Among the principal places mentioned as the ones that the users would like the bus system to
cover are all the Municipality (“all the places”) the mall, government offices and the urban
center.
Table 28. What important places in the Municipality of Aguadilla should be served by the bus
system?

Main findings
Regarding the point of origin of the respondents:
│

The stores (32.8%) and government agencies (28.3%) are the main places where
respondents came from.

│

Mainly, they arrived to those places by “público” cars (58.6%).

│

The main routes taken by drivers to get them to that point of origin were the ones

Freq.

%

All the places

65

16.3%

Mall

47

11.8%

Government offices

36

9.0%

Pueblo ward

36

9.0%

Ramey Base

23

5.8%

Hospitals

22

5.5%

Borinquen ward

20

5.0%

Medical Offices

18

4.5%

All Aguadilla

17

4.3%

Schools

10

2.5%

All wards

9

2.3%

Aguadilla Mall

8

2.0%

Guerrero ward

8

2.0%

San Antonio ward

8

2.0%

None

7

1.8%

Wards

6

1.5%

Plaza Ferrán

6

1.5%

Supermarkets

6

1.5%

Victoria Avenue

5

1.3%

Calero

5

1.3%

Airport

4

1.0%

Colón Park

4

1.0%

Victoria

4

1.0%

Road 107

3

0.8%

aspects mentioned the most are confidence in the service and the economic

Road #2

3

0.8%

“Públicos” routes

3

0.8%

factor. Though 34% consider that the system does not have any positive attributes.

AEE offices

3

0.8%

Public housings

3

0.8%

All routes

3

0.8%

APS

2

0.5%

Caban ward

2

0.5%

Caimital Bajo ward

2

0.5%

Ceiba Baja ward

2

0.5%

Government Center

2

0.5%

Ferrán Pharmacy

2

0.5%

400

-

Total

Note: The numerical base of this table is the 400 people interviewed. The sum of the percentages may be different
than 100% as this a multiple choice question and an independent count for each of the answers mentioned is
performed. This illustration shows the answers mentioned by more than 1 person.
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from Borinquen, Guerrero and San Antonio.
Regarding the destination of respondents:
│

Their homes (58.8%) and shops (17.0%) are the main places where they were going,
especially to Borinquen ward (23.3%).

│

Once off the “público” they were boarding, they continued to their final destination
by walking (96.5%). The 2.5% that would board another “público” car were heading
towards Guerrero ward.

Other findings:
│

The lack of a vehicle of their own is the main reason to use public transportation.

│

The average number of “público” cars they typically use to go from one place to
another is one.

│

The median cost of the fee paid is typically between $1.01 to $1.50. Meanwhile, the
median monthly cost is between $8 to $10.

│

│

Regarding the attitudes and perceptions towards service, among the positive

Among the disadvantages mentioned are those related to quality of service and
time constraints, lack of air conditioning and too many passengers per trip.

│

The changes recommended to improve the service are focused primarily on the
number or frequency of trips.

│

Regarding service satisfaction, eight out of ten users are very satisfied or satisfied with
the safety of drivers during the trip and the treatment received by them. The aspects
with a lower satisfaction are those related to the condition of the stops, operating
hours and days, costs, frequency of trips, waiting time and facilities for people with
disabilities.
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│

Figure 52. ”Público” drivers profile

Regarding the municipal bus system, 83.3% of users indicated that it is likely or very
likely that they will use it.

│

Issues related to safety, punctuality, driver's manners, hours/schedules, frequency of
trips, location, route and conditions of the buses are the most important and most
influential factors when deciding to use the municipal bus system.

│

Among the attributes that this municipal bus system should have are flexible
schedules (to allow operation until late hours), air conditioning, and punctuality.

│

The places where they would like to use the bus system services are the shopping
centers, government offices and the city center, although it should be mentioned
that the majority indicated "everywhere".

2. Aguadilla “público” drivers survey
In order to take a closer look and learn more about the public driver’s perceptions about the

Description of the driver’s route

current situation of public service and future projections of the transport system in the

The routes performed by the drivers interviewed, typically start at the “público” terminal in

Municipality of Aguadilla, interviews to key informants were conducted. Such interviews
constitute a qualitative research technique in which the sampled population is made up of
people whose training and experience enables them to offer an informed opinion on the
subject under

study.10

Aguadilla. These routes go towards: Aguada, Ramey Base, Borinquen, San Antonio and
Guerrero wards. Two of the interviewees indicated traveling to San Juan, specifically to the Río
Piedras terminal and the airport. The following table and illustration show the origin and
destination of their routes, according to their responses.

The analysis of the information that was gathered through these methods is presented in four
(4) categories of discussion:
▐

Profile of “público drivers”;

▐

Operational details of the “públicos” system;

▐

Perceptions and needs related to the conditions on the routes; and

▐

Perception of a complementary public transportation system.

Table 29. Description of the Routes used by the “público” drivers

ID

“Público” drivers profile
All drivers interviewed were men, and of those the 56.3% are married. The median age is 67
years, which is higher than that for the municipality (38.5 years). The median educational level
is eighth grade or less. The median annual household income is under the poverty level of less
than $ 10,000, which is also below the median income of the municipality which is

$15,847.

The average number of persons per household is three, including the respondent.
The following illustration shows the profile summary of the 16 drivers interviewed.

1
2292
2325
2
2303
2314
92
1
3
143
216
2281
205
41
227
61

Information on the routes of interviewed drivers
Route Starting/operating
Route
Route Number
point
Aguada - Aguadilla
302
Terminal
Aguada - Aguadilla
302
Terminal
Aguada - Aguadilla
Don’t Know
Terminal
Aguada - Aguadilla
302
Terminal
Aguadilla – Ramey Base
301
Terminal
Borinquen
301
Terminal
Borinquen
301
Terminal
Borinquen
301
Terminal
Terminal. Going around the
Borinquen
301
UC and Borinquen
Borinquen
301
Terminal
Borinquen
301
Terminal
Aguadilla - Guerrero
305
Terminal
Aguadilla - Guerrero
305
Terminal
Aguadilla - San Antón ward
68
Terminal
Aguadilla - Río Piedras
Don’t Know
Terminal
Aguadilla - Río Piedras
Don’t Know
Terminal

A guide with structured questions was used to conduct the interviews. This allowed a uniform set of questions to be asked of all
the drivers in order to ensure comparable results.

10
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Route Destination
Aguada
Aguada
Aguada
Aguada Terminal
Ramey Base
Ramey Base
Ramey Base
Ramey Base
Ramey Base
Ramey Base
Borinqen
Guerrero
Guerrero
San Antón
Río Piedras
Airport

Figure 53. Routes used by the “público” drivers

Since when have they been “público” drivers?
The drivers have been performing their jobs as “público” vehicle operators for an average of
32 years, and have been traveling along their route for an average of 25 years.

Type of vehicle used
The type of vehicle used by 87.5% of the drivers is a 1994 van (average). More than half
(56.3%) has a capacity for 6 to 10 passengers, 31.3% for 11 to 15 passengers, and 12.5% for 1 to
5 passengers.
Figure 54. Vehicle used by the “público” drivers

Operations
Over 80% operates their route from Monday to Friday. Monday is the day when there are more
operating routes. The highest number of available drivers is between 7:00 a.m. to 2:00 pm,
equivalent to an average of 7 hours per day. Note that the earliest hour a driver will operate is
at 4:30 am and the one that finishes the latest will do so at 5:00 pm. It should be noted that on
Fridays, there is a driver that operates until 10:00 pm. As for the weekends, only two drivers do
their routes and at different hours. In the next table a summary of the routes and
schedules/hours is presented.
The average number of passengers per trip, from Monday through Friday before 12 noon, is
three. During the period from 12:00 noon onwards the average is two.
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Table 30. Average trips per day

Figure 55.. Drivers that offer a different rate for passengers

Average of trips by day
Morning (Before
12:00 noon)
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday
Sunday

Av erage

1.3
1.3
1.2
1.2
1.2
0.1
0.1

Afternoon (12:00 noon
onwards )
Median

1
1
1
1
1
0
0

Av erage

0.5
0.6
0.5
0.6
1.8
0
0.1

Median

0
0
0
1
1
0
0

Note: Saturdays has only one driv er operating in the morning

Table 31. Average passengers per trip
Average of passengers by trip
Morning (Before
12:00 noon)
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday
Sunday

Av erage

3.2
3.8
3.1
3.1
3.2
0.3
0.5

Afternoon (12:00 noon
onwards )
Median

4
4
3
3
4
0
0

Av erage

1.5
1.6
1.7
1.8
2.2
0
0.5

Median

0
0
0
0
1
0
0

Note: Saturdays has only one driv er operating in the morning

Operating costs
Regarding fuel related costs, the drivers said they spend an average of $ 63.25 in fuel (gas or
diesel) a week. Likewise, they indicated that during the past 12 months the median operating
expenses, excluding fuel, rose to $ 800.00.

Perceptions about a complementary transportation system
In terms to the driver’s perception of a complementary public transport system with vehicles of
the municipality, the idea was not welcomed by more than 60% of the respondents. 31.3% said
that currently there are not enough passengers, while the 25% indicates that this would affect

Rate
81.3% of the drivers have a fixed rate for all the “público” users. Only 18.8% have a different

the existing drivers.
Table 32. How do you perceive the integration of a municipal vehicles system to the "Públicos"
system?

rate for students. The median cost charged to a regular passenger is $1.55, while the median
cost charged to a student fluctuates between $ 1.10 and $ 1.65.
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Freq.
5

%
31.3%

Bad for the existing drivers

4

25.0%

Does not indicate

2

12.5%

The public transportation "públicos" system is better

1

6.3%

The municipality vehicles system will be better

1

6.3%

The system will not work

1

6.3%

There will be no changes

1

6.3%

Will retire

1

6.3%

Total

16

100.0%

Bad due to the scarce quantity of passengers
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Eight out of ten of the respondents indicated that the integration of municipal transportation
system will largely affect the operation of their route once it becomes operational.

Figure 57. Changes in the traffic situation on the streets of the Aguadilla UC if a municipal
transportation system were implanted

Figure 56. According to the drivers, the extent to which the establishment of a municipal vehicles
system would impact the operation of their route once services have commenced

It will get
much beter
12%

6.3%

12.5%
Will be harmful/detrimental for the operation
There will be nor improvement nor worsening
of the operation

It will get
much
worse
19%
It will
remain the
same
69%

It will result in some harm for the operation

81.3%
Note: The numerical base of this table are the 16 public drivers that participated in the survey.

Note: The numerical base of this table are the 16 public drivers that participated
in the survey.

Figure 58. Changes in the traffic situation at the PR-2 if a municipal transportation system were to
be implanted

Over 60% perceive that an integrated transportation system would not change the traffic

It will get much
better
6%

situation in the streets of the Aguadilla’s urban center or the PR-2.
Only 19% said that the traffic situation will get worse in both areas.

It will get worse
(a little)
13%
It will remain the
same
62%
It will get much
worse
19%

Note: The numerical base of this table are the 16 public drivers that participated in the survey.
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Table 34. Which changes, if any, do you recommended for your route?

Needs
The main problems faced by “público” drivers on their routes are the lack of passengers (50%),
few businesses in the UC (31.3%), the cost of gasoline (18.8%) and floating drivers (18.8%).
Table 33. Main problems that public drivers face while serving their routes

Freq.

%

Fix the roads

2

12.5%

Increase business on the road with more medical offices

1

6.3%

Develop the UC to generate visitors

1

6.3%

PR-115 gets flooded and it has never been fixed

1

6.3%

The municipality should provide the transport

1

6.3%

Freq.

%

For our rights to the route to be bought

1

6.3%

Lack of passengers

8

50.0%

To take us out of the terminal to put the gossiping to an end

1

6.3%

Scarcity of commerce in the UC

5

31.3%

For "DTOP" to supervise that each driver stays on their route

1

6.3%

Cost of the gasoline

3

18.8%

To eliminate student buses

1

6.3%

Drivers take passengers from other routes (floating drivers)

3

18.8%

Does not know/ does not indicate

6

37.5%

The bad conditions of the roads

2

12.5%

Total

16

100.0%

The change of public services commission to the "DTOP"

1

6.3%

Note: The numerical base of this table are the 16 public drivers that participated in the survey.

The cost of the vehicle maintenance

1

6.3%

The mall affected the economy of the UC

1

6.3%

When the respondents were asked if the number of drivers on their route should remain the

The vehicle maintenance

1

6.3%

same, or if it should be increased or decreased, 68.8% indicated that it should stay the same.

Lack of unity among the drivers

1

6.3%

Around one third (31.1%) answered that it should be reduced.

The unemployment levels

1

6.3%

The lack of schools in the city center

1

6.3%

School buses

1

6.3%

Municipal cars offer transportation

1

6.3%

Parents buy cars for their children

1

6.3%

Traffic Jams

1

6.3%

Lack of Federal Funds available for them

1

6.3%

There are no incentives given

1

6.3%

The Department of Transportation and Public Works does not address the
complaints

1

6.3%

The Department of Transportation and Public Works does not supervise the terminal

1

6.3%

Little collaboration from the government

1

6.3%

Does not indicates

3

18.8%

n

16

Figure 59. Drivers who believe that there should be a greater, equal or lower number of public
drivers on their route
Greater
0.0%

Lower
31.3%

Equal
68.8%

Note: The numerical base of this table are the 16 public drivers that participated in the survey. The sum of percentages may differ to 100% as this question is multiple
choice and an independent count for each of the answers mentioned is done.

Recommendations
Regarding their routes, drivers recommend improvements to roads and aspects related to
increasing the economic activity, mobility of people into the UC, incentives and new
strategies by the Municipality.
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Note: The numerical base of this table are the 16 public drivers that participated in the
survey.
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Level of satisfaction with supporting infrastructure

Main findings

The level of satisfaction of the drivers regarding several aspects of their route such as signage,

The main findings derived from interviews conducted to “Público” drivers are presented

cleanliness, curbs, and the location and number of stops is less the 40%. The only aspect that

below:

obtained a 56 percentage of satisfaction (very satisfied and satisfied) was the cleanliness and
decor of the terminal or area where they park.

▐

Sundays there is only one driver operating.

Table 35. Satisfaction level of the drivers regarding the following aspects of their routes
▐

How do you feel regarding…

Very Satisfied



Satisfied

Neither
satisfied nor
dissatisfied

Dissatisfied

Very
Dissatisfied









Signage along your route

6.3%

31.3%

37.5%

12.5%

12.5%

How do you feel about the cleanliness and
ornateness of the roads on your route?

18.8%

12.5%

31.3%

18.8%

18.8%

How do you feel about the curbs on the roads
on your route?

18.8%

6.3%

37.5%

18.8%

18.8%

How do you feel about the location of roofed
stops in your route (if any)?

25.0%

12.5%

18.8%

25.0%

18.8%

How do you feel about the amount of roofed
stops in your route (if any)?

6.3%

18.8%

31.3%

18.8%

25.0%

How do you feel about the cleanliness and
ornateness of the terminal or area where you
park your vehicle?

25.0%

31.3%

31.3%

0.0%

12.5%

Median

Figure 60. Satisfaction level of the drivers regarding the following aspects of their routes: Satisfied
or very satisfied

The average number of passengers per trip on Mondays to Fridays before 12:00 noon is
three, while the median is four. During the hours of 12 and onwards the average is two.

▐

Among the main problems they currently face in their route are: lack of passengers
(50%), few shops/scarce commerce in the UC (31.3%), and the cost of gasoline and
floating drivers (18.8% respectively).

▐

The satisfaction of the drivers on aspects regarding signs, cleanliness, curb, and the
location and number of stops on their routes is below 40%. The only aspect that earned
a 56% satisfaction was the cleanliness and decor of the terminal or area where they
park.

▐

Over 60% do not like the idea of integrating the “público” cars system with a municipal
system, mainly because of the lack of passengers and because they would be
negatively affected.

▐

Note: The numerical base of this table are the 16 public carriers that participated in the survey.
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The drivers operate mainly on weekdays between 7:00 a.m. to 2:00 pm. Saturdays and

Eight out of ten drivers believe that this operation will be harmful to their route. Therefore
70% are not in favor with the number of drivers being increased.

▐

Six out of ten believe that the operation would not affect the traffic in the city center
and at the PR-2.
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C. EVALUATION OF ROAD INFRASTRUCTURE AND EXISTING TRAFFIC
CONDITIONS
The purpose of the tasks conducted and described in this section are to: describe the existing

High Severity: Repair within next 6
months

road network and evaluate its current condition; ascertain the existing traffic conditions along
the principal corridors in the MOA which serve intra- and inter-Municipal travel, and ascertain
the existing travel patterns.

1. Description and Evaluation of Road Network and Access Routes

Moderate Severity: Repair within next 6
to 12 months

Methodology
Aguadilla’s principal road network and access routes are described below and evaluated
according to certain criteria.
Evaluation criteria

Low Severity: Repair within next 12 to
60 months

General roadway conditions were assessed for the principal facilities within the MOA, and are
included in the description of the Municipality’s access routes. The elements included in the
roadway evaluation were the following:
│

Pavement conditions

│

Pavement markings and signage

│

Longitudinal barriers and crash attenuators, and

│

Delineators.

The assessment of existing roadway conditions is described in terms of severity levels. Three
severity levels were described: low, medium, and high. Recommendations for short- or longterm improvements are based on the severity level awarded to each highway. The severity

Figure 61. Graph with severity levels

│

Low Severity: Roadway conditions were considered to be Low Severity if, during visual
observation, the following criteria were met:


compromise driver control and safety.

levels take into consideration how traffic operations and the users’ safety could be affected
by the deficiencies. Engineering expertise was used to evaluate each element described



driving during site visits.
A Low rating indicates an issue that needs to be attended, but does not require immediate
action; as such, its repair can be planned for the long term. A Moderate rating indicates an



safety implications for users. The following figure presents a graphical representation of each

Raised Pavement Markers available, with unbroken castings and located at
correct intervals.



Regulatory, warning, and guide signs are unbroken with correct orientation,
visibility, and retro-reflectivity.

issue of moderate severity, which should be attended in the short- to mid-term. A High rating
indicates an issue that needs to be attended immediately, given its severity and potential

Pavement Markings have a full thermoplastic paint coating with compliant
channelizing markings which provide adequate driver guidance.

above and assign it a severity level. Since no pavement condition index (PCI) was evaluated,
pavement conditions are based on general macro roughness conditions observed while

Acceptable pavement roughness, with minor pavement distresses that do not



Adequate and traversable clear zones are provided, or warranted safety
hardware is correctly implemented.

severity level identified in the assessment process:
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│

Medium Severity: Roadway conditions were considered to be Medium Severity if, during
visual observation, the following criteria were met:




In this section principal routes in the municipality where evaluated to determine the number of

Pavement roughness causes moderate driver discomfort, but does not

major intersections and the type of operational control at each intersection. For the scope of

significantly modify driver’s behavior. Moderate pavement distresses that do not

this report, only principal intersections of two roads and major accesses to sites and

compromise driver control and safety are observed, mainly weathering, fatigue,

developments are considered. Minor access to properties of small developments are not

potholes, and patches.

considered as intersections. In addition, for the scope of this report, the control types studied

Pavement Markings have partially lost thermoplastic paint coating with
compliant channelizing markings, which provide adequate driver guidance, but
need maintenance in order to prevent complete fading.



Intersections

Raised Pavement Markers are partially available, with mostly unbroken castings

were priority or unsignalized, and signalized intersections. Unsignalized intersections are
controlled either by a four-way stop sign, two-way stop sign or a yield sign.

intersections are intersections that are controlled by a traffic signal system that is either pretimed, actuated, or semi-actuated.

and located at correct intervals, but with segments with missing items.

│



Regulatory, warning, and guide signs are unbroken with correct orientation,
visibility, and non-significant fade in retro-reflectivity.



Inadequate clear zones, with warranted safety hardware correctly implemented
and not significantly impacted.

High Severity: Roadway conditions were considered to be High Severity if, during visual
observation, the following criteria were met:


Pavement roughness causes severe driver discomfort, which significantly
modifies drivers’ behavior. Severe pavement distresses that may compromise
driver control and safety are observed, mainly weathering, fatigue, potholes,
and patches.



Pavement Markings have significantly lost or lack thermoplastic paint coating
with compliant channelizing markings, failing to provide adequate driver
guidance.



Raised Pavement Markers are unavailable, either missing or with broken castings.



Regulatory, warning, and guide signs are broken, or provide incorrect orientation,

Source: ETI

inadequate visibility, and show significant fade in retro-reflectivity, thus rendering
them ineffective.


Inadequate clear zones, with missing, incorrectly implemented, or significantly
damaged warranted safety hardware.
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Description of road network, geometry, and access routes

Figure 62. Aguadilla’s main road network

The MOA connects with other major metropolitan areas through State Road PR-2. Aguadilla
connects with nearby municipalities of Moca, San Sebastián, and Lares through PR-111. It also
connects with the nearby municipalities of Aguada, Rincón, and Añasco through PR-115. The
municipality has numerous access roads to the Municipality of Isabela, including PR 459, PR472, and PR-4466.
BQN can be accessed from any of the aforementioned roads through two principal routes:
PR-107 and PR-110. The road with the highest volume of traffic in Puerto Rico within the
Municipality of Aguadilla is PR-2, which intersects with the following roads: PR-110, PR-463, PR459, PR-107, PR-2R, Juan Yuyo Santos Street, and PR-111.
The following map illustrates Aguadilla’s main road network, while the table in the following
pages describes the main roads and access routes by road type, trajectory, length, AADT,
geometry, topography, surface, intersections, other characteristics, and severity levels.

Source: MOA
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Table 36: Description and evaluation of road infrastructure
Route
PR-2

PR-2R

Road type
Primary

Secondary

Trajectory

Length and AADT

Begins at the intersection with State Road
PR-26, in the Municipality of San Juan, and
continues West through the municipalities of
Guaynabo, Bayamón, Toa Baja, Dorado,
Vega Alta, Vega Baja, Manatí, Barceloneta,
Arecibo, Hatillo, Camuy, Quebradillas,
Isabela and Aguadilla. Continues South
traversing the municipalities of Aguada,
Añasco and Mayagüez. PR-2 continues
Southeast through Hormigueros, San
Germán, Sabana Grande, Guánica, Yauco,
Guayanilla, Peñuelas and ends in Ponce at
the intersection with PR-1, in San Antón ward.

Total Length: 230 km
Length in Aguadilla:
15.7km

Connects PR-2 with Aguadilla’s CBD to the
west and Aguadilla Mall to the east.

Length: 1.04km

Total AADT: Varies from
17,000 to 77,000 vdp.
AADT in Aguadilla: 61,868
vdp north of the PR-2R
bridge, according to
PRHTA.

AADT: 15,400 vpd
between PR-2 and
Barbosa street, according
to PRHTA

PR-110

PR-107

Secondary

Secondary

Connects the municipalities of Añasco with
Aguadilla through Moca. It retains mainly
rural characteristics until reaching Aguadilla,
where the context becomes more
urbanized. At the southern terminus it
intersects with PR-2, in Añasco, and at the
northern terminus, it ends at BQN. The road
has two (2) segments within Aguadilla’s
territory: The first segment traverses North
and South, and continues to the Municipality
of Moca. The second segment traverses in
the Northwest direction, from PR-2 to the
entrance to BQN.
Connects State Road PR-2 to BQN. Provides
access to BQN, and to residential and
commercial areas along its trajectory.

Length: 30.30km
AADT: 19,121 vpd
between PR-459 and PR110R, according to
PRHTA.

Total length: 30.30 km
AADT: 27,678 vpd
between PR-2 and PR111, according to PRHTA.
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Geometry, Topography, and Surface

Intersections and other characteristics

Severity Level

Geometry: Predominantly a 4-lane, highspeed road with shoulders. Both directions
of travel are separated by a Type A
concrete barrier.
Topography: Level to the East of its
intersection with PR-107 and to the South
of its intersection with Juan Yuyo Santos
Street, mountainous in the segment
between the two intersections mentioned
previously, where the road’s vertical
alignment is comprised mainly of steep
slopes. The topography transitions
downhill from Borinquen ward to Victoria
ward.
Surface: Asphalt pavement.

Although this highway traverses through urban
areas of Aguadilla, it lacks continuous and
adequate facilities for vulnerable users, which
leads to the presence of pedestrians and cyclists
on its shoulders.
Intersections: This road has 11 at-grade signalized
and 12 unsignalized intersections. Most
intersections have both exclusive left-turn and
right-turn lanes. There are only two controlledaccess interchanges with PR-2: PR-2R and PR-111.
Thus, the remaining intersections are at-grade and
all major intersections are signalized, with the
exception of the intersections with PR-463 and
access to las Cascadas.

Severity levels range from Medium
to High. Pavement has been
resurfaced along some segments
and intersections, but shows nonhomogeneous roughness.
Furthermore, safety issues from lack
of clear zones, to missing or
incorrectly implemented safety
hardware are observed.

Geometry: 4-lane median-divided road
with shoulders, and characterized by its
steep and sinuous geometry. It connects
with PR-2 at a partial cloverleaf
interchange.
Topography: Mountainous grade, due to
steep slopes that lead from PR-2 to the
Aguadilla CBD.
Surface: Asphalt pavement.
Geometry: In rural areas, the road
possesses two lanes with shoulders, where
the highway’s ROW allows it. In some
urban areas, the road becomes 4-lane,
while in town centers the road becomes 1way.
Topography: Level
Surface: Asphalt pavement.

This road possesses a sidewalk.
Intersections: the road and has two signalized
intersections, respectively, with the North and
South on- and off-ramps to and from PR-2. It also
has four (4) unsignalized intersections with local
streets.

A medium severity level was
assessed for this facility, due primarily
to partially faded pavement
markings and signage, as well as
missing retroreflective safety
elements that could enhance
visibility and reduce the probability
of crashes.

Intersections: the road has five signalized and 15
unsignalized intersections, as well as an abovegrade interchange with PR-459.

A high severity level was assessed,
primarily due to faded and missing
pavement markings and signs,
inadequate clear zones, and
inadequately installed, missing, or
damaged safety hardware.

Geometry: Predominantly a two-lane, bidirectional highway, but the road
possesses a variety of other cross-sections,
including 3-lane and 4-lane segments with
shoulder provisions, where possible. It has
auxiliary lanes for protected left-turn
movements at its signalized intersections,
and becomes a four-lane undivided
highway along segments where ROW
permits its widening.
Topography: Rolling
Surface: Asphalt pavement.

This highway has partial access control and,
therefore, has abutting properties that have direct
access to the highway, including commercial
properties with front parking.
Intersections: The road has seven signalized and 14
unsignalized intersections along its route from PR-2
to BQN.

A high severity level was assessed
for PR-107, primarily due to faded
and missing pavement markings
and signs, inadequate clear zones,
and inadequately installed, missing,
or damaged safety hardware.
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Route

Road type

Trajectory

Length and AADT

Geometry, Topography, and Surface
Geometry: Ranging from a 2-lane rural
road with shoulders, in Lares and San
Sebastián, to becoming a 4-lane mediandivided road with shoulders in Moca, a 2lane solid double yellow-line divided road
with shoulders South of Aguadilla’s CBD,
and a one-way road in Aguadilla’s CBD.
Topography: Level to rolling
Surface: Asphalt pavement.
Geometry: In rural areas, this road has a 2lane roadway configuration with
shoulders, where the highway's ROW
allows it, varying only in the Aguada town
center, where it becomes one-way. In
some urban areas, the road becomes 4lane.
Topography: Level to rolling
Surface: Asphalt pavement.
Geometry: 2-lane, bi-directional roadway.
Topography: Level
Surface: Asphalt pavement.

Intersections: The road has one signalized and 15
unsignalized intersections within municipal limits of
Aguadilla.

A high severity level was assessed
for PR-111, primarily due to faded
and missing pavement markings
and signs, inadequate clear zones,
and inadequately installed, missing,
or damaged safety hardware.

Intersections: Given its short length within the
Municipality’s boundaries, its only intersection is the
one with PR-111, which is signalized.

PR-115 has been assessed for a high
severity level, due primarily to faded
and missing pavement markings
and signs, inadequate clear zones,
and inadequately installed, missing,
or damaged safety hardware.

Intersections: There are seven unsignalized
intersections along its route.

Geometry: Begins as a 4-lane solid double
yellow line-divided roadway and
becomes a 2-lane roadway after
intersecting with Puerto Rico Industrial
Development Corporation (PRIDCO)
facilities. It retains mainly rural
characteristics with a 2-lane roadway, until
approaching PR-2 in Aguadilla, where the
context becomes more urbanized and the
roadway becomes a 4-lane.
Topography: Rolling
Surface: Asphalt pavement.
Geometry: 2-lane roadway.
Topography: Steep, rolling terrain.
Surface: Asphalt pavement.

Intersections: The only signalized intersection is with
PR-2. There are 16 unsignalized intersections.

The severity level assessed for PR-440
is medium severity, due primarily to
faded and missing pavement
markings and signs, and its urban
nature, which warrants limited ROW
and different modes of
transportation.
A high severity level was assessed
for PR-459, primarily due to faded
and missing pavement markings
and signs, inadequate clear zones,
and inadequately installed, missing,
or damaged safety hardware.

Geometry: Two-lane bi-directional.
Topography: Rolling to mountainous
Surface: Asphalt Pavement
Geometry: Two-lane bi-directional
roadway.
Topography: Predominantly level
Surface: Asphalt pavement.
Geometry: Rural 2-lane bi-directional
roadway.
Topography: Predominantly level
Surface: Asphalt pavement.

N/A

PR-111

Secondary

Connects the South of Aguadilla with the
municipalities of Moca, San Sebastián, and
Lares. The road also continues North,
traversing the CBD.

AADT: The AADT is
variable, with an AADT
close to 8000 near
downtown Aguadilla, and
an AADT closer to 20,000
near Moca, according to
PRHTA.

PR-115

Secondary

Connects the municipality of Aguadilla with
the municipalities of Aguada, Rincón, and
Añasco. At the Northern terminus, it
intersects with PR-111, in Aguadilla, and at
the Southern terminus, at the intersection
with PR-2 and PR-109.

Total length:
Approximately 28.00 km
AADT of 22,300 vpd
Southwest of PR-111,
according to PRHTA.

PR-440

Tertiary

This road is the waterfront route of the
Aguadilla CBD. It connects PR-110 at the
northern terminus with PR-442, and PR-4440
at the Southern terminus.

Length: Approximately
1.02 km
AADT: 13,100 vpd
between PR-2R and
Corchado street,
according to PRHTA.

PR-459

Tertiary

Connects the Municipality of Isabela with
Aguadilla. At the eastern terminus, it
intersects with PR-112, in Isabela’s town
center, and at the western terminus, it
intersects with PR-2. It serves the following
wards in Aguadilla: Montaña, Ceiba Alta,
Arenales, and Corrales.

Length: Approximately
16.25 km.
AADT: 27,800 vpd
between PR-2 and Calle
24 per PRHTA.

PR-4466

Tertiary

Connects PR-466, in Jobos ward of Isabela,
with PR-110.

Length: Approximately
3.09 km, according to
PRHTA.

PR-443

N/A

Links PR-2 to PR-111 through Caimital Bajo
and Palmar wards

Length: Approximately
6.54 km.

PR-463

N/A

Links PR-110 to PR-459 through Arenales
ward.

Length: Approximately
2.46 km.

PR-465

Tertiary

Serves mainly the Guerrero ward in
Aguadilla. Ends at the Northeastern terminus,
at the intersection with PR-466 and PR-472,
and at the Southwestern terminus, at PR-110.

Length: Approximately
2.50 km, according to
PRHTA.
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Intersections and other characteristics

Severity Level

Intersections: Within the MOA, this road only has
two (2) unsignalized intersections: with PR-110 and
with a local road.

A high severity level was assessed
for this road due to faded and
missing pavement markings and
signs, inadequate clear zones, and
inadequately installed, missing, or
damaged safety hardware.
No further assessment was done for
this facility.

N/A

No further assessment was done for
this facility.

N/A

No further assessment was done for
this facility.
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Route

Road type

Trajectory

PR-466

Tertiary

PR-467

Tertiary

PR-4467

Tertiary

Connects PR-467, in Camaceyes ward, with
PR-107 in Aguadilla.

PR-471

Tertiary

Length: 900 m

Juan
Yuyo
Santos
Street

N/A

Serves mainly the San Antonio Community in
Montaña and Aguacate wards. This road
takes on a main street context for this
community.
Connects Plaza Victoria Shopping Center at
PR-2 with PR-110.

Burns
Road

N/A

BQN’s South perimeter road that connects
PR-107 with PR-459.

Formerly known as Hangar Road, this road is
the North perimeter road that provides
access to BQN terminal and facilities.
Connects PR-107 and PR-110.

Ingeniero
Orlando
Alarcón
Avenue

Serves mainly the Guerrero ward, in
Aguadilla, and Jobos ward, in Isabela. It
ends at the Northern terminus, at the
intersection with PR-113 in Isabela’s town
center, and at the Southern terminus, at PR2.
Serves mainly Camaceyes ward, and ends
at the Northeastern terminus, at the
intersection with PR-459, and at the
Southwestern terminus at PR-107.

Length and AADT

Geometry, Topography, and Surface

Intersections and other characteristics

Severity Level

Length: approximately
14.62 km. per PRHTA.

Geometry: Rural 2-lane bi-directional
roadway.
Topography: Level
Surface: Asphalt pavement.

N/A

No further assessment was done for
this facility.

Length: approximately
6.75 km
AADT: 6,563 vpd between
PR-4467 and PR-459,
according to PRHTA.
Length: approximately 100
m

Geometry: Two-lane bi-directional
roadway.
Topography: Predominantly level
Surface: Asphalt pavement.

N/A

No further assessment was done for
this facility.

Geometry: Two-lane bi-directional
roadway.
Topography: Predominantly level
Surface: Asphalt pavement.
Geometry: Two-lane bi-directional
roadway.
Topography: Predominantly level
Surface: Asphalt pavement.
Geometry: Two-lane bi-directional
roadway.
Topography: Level
Surface: Asphalt pavement.

N/A

No further assessment was done for
this facility.

N/A

No further assessment was done for
this facility.

Intersects PR-2 at grade.

No further assessment was done for
this facility.

Length: 3.44 km

Geometry: Two-lane road.
Topography: Level
Surface: Asphalt pavement.

Intersections: All intersections along this road are
unsignalized.

Length: Approximately
2.19 km

Geometry: Two-lane bi-directional
roadway.
Topography: Level
Surface: Concrete pavement.

Intersections: All intersections along this road are
unsignalized.

A medium severity level was
assessed for this facility, due to
faded pavement markings,
significant pavement roughness,
and lack of adequate clear zones or
complying warranted safety
hardware.
A medium severity level was
assessed for this facility, mainly due
to faded pavement markings and
medium severity pavement
distresses observed.

Length: 200 m

Note: N/A: Not Assessed.
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2. Aguadilla Origin - Destination Study

For detailed locations, see Figure 63. For the complete set of data, see Appendix D.

Introduction

Selecting the survey sample

In order to determine the travel patterns across the CBD of Aguadilla, an O-D study was done

A sample of vehicles passing was chosen for interviews at each survey site.

by conducting surveys at four (4) locations established on PR-115, PR-2, and PR-107. Over 4000

randomly stopped three vehicles to perform the interview. Immediately after the vehicles

vehicles were surveyed.

According to the Institute of Transportation Engineers (ITE), the

previously selected for interviews had left the survey station and merged back into traffic, the

concept of O-D survey studies is “generally the basis of overall comprehensive transportation

flagger would direct the next three vehicles over to the shoulder. While these vehicles were

plans for an area.”

interviewed, all other traffic was permitted to pass by the survey station.

ITE also indicates the following regarding O-D surveys: “Because comprehensive plans are long

Interview questions

range and slow in implementation, and because transportation facilities must be built for
many years of usefulness, the O-D data must generally be projected to provide data on future

Fieldworkers

All drivers selected for interviews were asked the following questions:

transportation demands.”

│

Where did you begin your trip?

The main objective of the O-D study was to determine traffic volumes that travel to, from,

│

Where will you end this trip?

within, and through the MOA, in order to analyze future infrastructure needs based on

│

What is the purpose of making this trip at both ends?

to understand regional travel patterns that affect the Municipality in order to guide this

│

With what frequency do you make this trip?

Comprehensive Transportation Study.

│

How many people are traveling with you?

The location of the counting stations was determined based on the need to analyze the traffic

After completing the interview and thanking the driver, the interviewer recorded the type of

behavior within Aguadilla, and regional traffic traveling to, from, and through the Municipality.

vehicle and the number of occupants in the appropriate place on the survey form.

Thus, counting stations were established on the major arterials of PR-2, PR-107, and PR-115.

Data zoning codes

Methodology

Answers obtained from drivers were coded by ward, if the trip started or ended in Aguadilla,

Field work

and by Municipality, for all other responses that were not in Aguadilla. Furthermore,

projected demand. Given the regional importance of the BQN within Aguadilla, it is important

O-D roadside interviews were conducted on April 28, 29, 30, and May 6, 2015 for all stations.
All surveys were conducted for two time periods: the morning peak hour, from 6:00 to 9:00 am;
and the afternoon peak hour, from 3:00 to 6:00 pm. Data were collected during 15-minute
intervals during the above-mentioned time periods.
Survey sites were selected in order to maximize the capture rate and obtain a representative

municipalities corresponding to the Metropolitan Area of San Juan were later grouped in a
zone called Metropolitan Area; municipalities on the northern coast and those just south of
them were coded as North region; and municipalities on the southern coast and those just
north of them where coded as South region.
The following table shows the list of all responses given by the users during the survey process.

profile of the people traveling in and around the MOA. As a result of this exercise, four (4)
survey stations were set up in the region. The latter are described in the following table.
Table 37. O/D survey stations
Site

Intersection

1
2
3

PR-115 with PR-111
PR-2 with Juan Yuyo Santos Street
PR-2 with PR-110

4

PR-107 with PR-460

Direction of Interviews
Northbound, Southbound and Westbound
Northbound, Southbound and Eastbound
Northbound, Eastbound and Westbound
Northbound, Southbound, Eastbound and
Westbound

Comprehensive and Feasibility Transportation Study for the Municipality of Aguadilla
Prepared by: Estudios Técnicos, Inc. and EFGB

69

A summary of the results is presented in the following table. When compared to traffic data

Table 38. List of origin and destination responses
Origins
Aceitunas
Aguacate
Aguada
Agustín
Añasco
Área Metro
Área Norte
Área Sur
Arenales
Base Ramey
Borinquen
Cabo Rojo
Caimital Alto
Caimital Bajo
Camaceyes
Carretera 107
Carretera 110
Carretera 111
Carretera 2
Carretera 459
Ceiba Baja
Cerro Gonzalez

Origins
Corrales
Cuesta Arriba
Guerrero
Hormigueros
Isabela
Jardines
Marbella
Mayagüez
Moca
Montaña
Monte Mar
Palmar
Pueblo
Quebradillas
Rincón
San Antonio
San Sebastián
Sector 9
Standford
Victoria
Villa Mar
Villa Nueva

Destinations
Aceitunas
Aguacate
Aguada
Agustín
Añasco
Área Metro
Área Norte
Área Sur
Arenales
Base Ramey
Borinquen
Cabo Rojo
Caimital Alto
Caimital Bajo
Calero
Camaceyes
Carretera 107
Carretera 109
Carretera 110
Carretera 111
Carretera 2
Carretera 459
Ceiba Baja

Destinations
Cerro Gonzalez
Corazones
Corrales
Espinal
Guerrero
Hormigueros
Isabela
Marbella
Mayagüez
Moca
Montaña
Monte Mar
Palmar
Pueblo
Quebradillas
Rincón
San Antonio
San Sebastián
Sandford
Victoria
Villa Nueva
Vista Verde

Survey results
Results of the O-D survey are presented for all questions and data recorded during the
interviews, such as vehicle type, trip purpose at the origin, trip purpose at the destination,
number of occupants, among others.
Vehicle types
As part of the survey, the interviewer would record the type of vehicle based on the following

for the region, the individual representation in the survey is statistically similar to the
percentage mix of traffic.
Table 39. Survey results by type of vehicle
Code
A
B
C
D
E

Buses

│

3-axle heavy vehicles

│

4 or more axels

│

Motorcycles

Percent of Total

3,996
16
43
18
22
4095

97.58%
0.39%
1.05%
0.44%
0.54%

For the scope of this project, trip purposes were divided into six categories:
│

Home

I

School

│

Work

I

Recreational

│

Shopping

I

Medical

When the aggregate data are analyzed, approximately 80.22% of people interviewed
responded that the trip started at home. On the other hand, approximately 14.41% responded
that the trip originated at work. As can be seen, these two fields correspond to 94.63% of the
interviews that were administered. The following table presents the results obtained for the trip
origin purpose.
Table 40. Survey results by origin trip purpose

Passenger vehicle

│

Passenger Vehicle
Buses
3 Axles
4 or more axles
Motorcycles
Total

Total Interviews

Trip purpose

preset categories:
│

Type of Vehicle

Code
F
A
B
E
C
D

Type of Vehicle
Home
Work
School
Medical
Shopping
Recreational
Total

Total Interviews
3,285
590
79
54
44
43
4,095

Percent of Total
80.22%
14.41%
1.93%
1.32%
1.07%
1.05%

When the aggregate data for all survey stations are analyzed, even though results vary from

The analysis of the responses given for the destination trip purpose shows the percentages of

station to station, passenger vehicles represented approximately 97.58% of the total vehicles

the home responses diminish significantly from 80.22% to 24.88%, while the percentage for work

surveyed. Meanwhile, buses represented 0.39%, 3-axle vehicles represented 1.05%, vehicles

rose from 14.41% to 51.94%, and the school response changed from 1.93% to 11.58%. Other

with four or more axles represented 0.44%, and motorcycles represented 0.54%.

responses that were significant in this question were medical and shopping, both representing
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approximately 4.76% and 4.15%, respectively. The following table presents the results obtained
for the destination trip purpose.

When trips in the region are analyzed, the biggest destinations in Aguadilla are Ramey Base,

Table 41. Survey results by destination trip purpose
Code
A
F
B
E
C
D

O-D analysis by ward

Type of Vehicle
Work
Home
School
Medical
Shopping
Recreational
Total

Total Interviews
2,127
1,019
474
195
170
110
4,095

Percent of Total
51.94%
24.88%
11.58%
4.76%
4.15%
2.69%

Borinquen ward, and Pueblo ward (CBD), respectively, with 16.31%, 11.99%, and 11.84% of all
trips.

Some other important destinations are Isabela, businesses along State Road PR-2,

Aguada, Mayagüez, and Moca.
The analysis of the origins of trips ending in Ramey Base, Borinquen, and Pueblo wards results in
the following.
Figure 63. O-D analysis for the MOA

Frequency of trips
For the scope of this project, drivers were asked with what frequency they performed the trip
during a typical week. When the aggregate data are analyzed, the most typical frequency
was five (5) times a week, with approximately 63%, which represents a typical commuter trip
pattern. The following table presents the results obtained for the origin trip purpose.
Table 42. Survey results by frequency of origin trip purpose
Code
A
B
C
D
E
F

Type of Vehicle
Once a Week
Twice a week
Three times a week
Four times a week
Five times a week
More than 5 times
Total

Total Interviews
636
277
290
185
2,558
145
4,091

Percent of Total
15.55%
6.77%
7.09%
4.52%
62.53%
3.54%

Average automobile occupancy
The number of occupants in each vehicle interviewed was recorded as part of the O-D data
gathering process. After evaluating the results, an average of 1.54 occupants per vehicle was
obtained for the aggregate of all the survey stations. The following table presents the results
obtained for the average automobile occupancy.
Table 43 . Survey results by average auto occupancy
Code
1
2
3
4
5

6

Type of Vehicle
Driver Alone
Driver and 1 Passenger
Driver and 2 Passenger
Driver and 3 Passenger
Driver and 4 Passenger

Driver and more than 5
Total
Average Occupancy

Total Interviews
2,584
1,059
332
87
17

16
4,095
1.54

Percent of Total
63.10%
25.86%
8.11%
2.12%
0.42%

0.39%
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Table 45. Regional trip patterns– Origin Aguadilla

When the trip origins are evaluated, the principal origins are: Moca, Aguada, and Isabela,
respectively, with 16.78%, 14.09%, and 8.42% of the origins. Some other important origins are:
Rincón, San Sebastián, Borinquen ward, and the municipalities of the northern region of Puerto
Rico.
When the trips originating in the municipalities of Moca, Aguada, and Isabela are analyzed,
the following destination results are obtained.
Table 44. O- D analysis for the Municipalities of Moca, Aguada, and Isabela

Table 46. Regional trip patterns–Destination Aguadilla

Other important destinations in Aguadilla for trips originating in the municipalities of Moca,
Aguada, and Isabela are: San Antonio, Arenales, and Camaceyes wards, as well as
businesses along PR-2 and PR-107.
Regional trip patterns

The municipalities of Añasco, Mayagüez, Cabo Rojo and Hormigueros represent 38, 50, 7, and
5 trips, respectively.
As can be appreciated from the regional data, the ratio of trips with Aguadilla as destination
to trips originating in Aguadilla is approximately 2:1.

O-D data were analyzed to determine regional travel patterns to and from the municipalities
of Isabela, Moca, Aguada, San Sebastián, Añasco, and Mayagüez. The following table shows
the destination of the 1,476 trips that originated in Aguadilla.
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The following table presents a summary of results, based on regional origins and destinations.

3. Existing traffic conditions
In order to establish the baseline condition of traffic along the principal corridors in the

Table 47. Summary of results

roadway network in Aguadilla, data regarding traffic volumes, travel delays, and traffic safety

Origins

% Origins

Destinations

% Destinations

Aguada

14.09%

Aguada

4.91%

Añasco

1.56%

Añasco

2.64%

Área Metro

1.29%

Área Metro

1.17%

Área Norte

5.84%

Área Norte

3.57%

Arenales

0.51%

Arenales

3.20%

Traffic volumes were collected on the major access routes and intersections, by means of

Base Ramey

4.03%

Base Ramey

16.31%

Automatic Traffic Count (ATC) stations. ATC Stations were installed during the month of April,

Borinquen

5.13%

Borinquen

11.99%

2015. Data was collected starting April 5, 7, and 12, 2015 through April 11, 13, and 18, 2015,

Cabo Rojo

0.39%

Cabo Rojo

0.85%

Camaceyes

4.76%

Camaceyes

3.25%

respectively. Stations were located at:

Carretera 2

2.81%

Carretera 2

6.79%

Guerrero

2.42%

Guerrero

0.83%

Hormigueros

0.29%

Hormigueros

0.27%

Isabela

8.42%

Isabela

9.43%

Mayagüez

2.95%

Mayagüez

4.37%

Moca

16.78%

Moca

3.81%

Pueblo

5.64%

Pueblo

11.84%

Quebradillas

1.78%

Quebradillas

1.37%

Rincón

5.20%

Rincón

2.08%

San Antonio

1.10%

San Antonio

2.54%

San Sebastián

4.91%

San Sebastián

1.22%

at key locations in the Region needs to be collected. As part of this analysis, existing levels of
service and traffic congestion are calculated.

Methodology

│

ATC 1: PR-110 North of its intersection with Industrial street, in front of Hewlett-Packard
(HP) facilities;

│

ATC 2: PR-107, North of its intersection with PR-467;

│

ATC 3: PR-107, Km. 3.2, between the intersections with PR-4467 and Masetaso street;

│

ATC 4: PR-110, between the intersections with PR-459 and PR-465, to the North of Solid
Waste Transfer Station; and

│

ATC 5: PR-459, between the intersections with Burns Road and PR-467.

For detailed locations, see the following figure. For a complete set of data, see Appendix B.

Aguadilla internal trip patterns
From the data collected, 710 trips could be identified as having one of Aguadilla’s wards as its
origin and destination. The three principal destinations in Aguadilla are the following: Pueblo
ward; Ramey Base; and Borinquen ward.
The above-mentioned destinations, respectively, represent 18.59, 20.7, and 20.7 percent of all
intra-municipal trips. Other important destinations are the businesses along PR-2, and
Camaceyes, Arenales, and Guerrero wards, which account for an 8.73%, 6.76%, and 2.82%
respectively.
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Figure 64. Location of ATC’s

│

MTC 4: intersection between PR-107 and Burns Road;

│

MTC 5: intersection between PR-2 and PR-107;

│

MTC 6: intersection between PR-2R and PR-440;

│

MTC 7: intersection between PR-2R and PR-111R;

│

MTC 8: intersection between PR-2 Southbound Ramp and PR-2R;

│

MTC 9: intersection between PR-2 Northbound Ramp and PR-2R;

│

MTC 10: intersection between PR-2 and PR-459;

│

MTC 11: intersection between PR-459 and PR-463;

│

MTC 12: intersection between PR-459 and General Ramey Ave;

│

MTC 13: intersection between PR-111 and PR-115;

│

MTC 14: intersection between PR-2 West Ramp and PR-111;

│

MTC 15: intersection between PR-2 East Ramp and PR-111;

│

MTC 16: intersection between PR-111 and Juan Yuyo Santos street;

│

MTC 17: intersection between PR-2 and Juan Yuyo Santos street;

│

MTC 18: intersection between PR-107 and PR-460; and

│

MTC 19: intersection between PR-107 and access to Borinquen Town Plaza.

For detailed locations, see the following figure. For the complete set of data, see Appendix C.
Data reduction
Data collected were processed and coded for use on computer models in order to analyze
the traffic conditions under different scenarios. Data obtained from the ATC’s were used to
Data were also collected via Manual Traffic (MTC) Count Stations. Stations were installed at
principal intersections and data were collected for consecutive 15-minute periods during 12
hours from 6:00 am to 6:00 pm on typical weekdays beginning on Tuesday, April 14, 2015 and
ending on Wednesday, May 6, 2015. These counts record turning movements at the principal

calculate the average weekly traffic at each location, based on the seven-day 24-hour traffic
counts. Data obtained from MTC’s in the field were processed in order to calculate all the
necessary information to perform the operational analysis, such as peak hours and peak hour
volumes, among others.

intersections and vehicle classifications. Data collected manually were used in the operational

Data analysis

analysis of the intersections discussed in this Report. Data was collected at the following

After the data for each manual count location are reduced and evaluated, it becomes the

intersections:
│

MTC 1: intersection between PR-2 and PR-110;

│

MTC 2: intersection between PR-110 and PR-459;

│

MTC 3: intersection between PR-110 and PR-4466;
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base for the operational evaluation of the Region. An operational analysis was performed at
each manual count location, based on the procedures established in the Highway Capacity
Manual 2010 (HCM), using two (2) macroscopic traffic models: SYNCHRO v9.1 and SIDRA
Intersection 5.1. The analysis includes existing conditions and levels of service (LOS) for the
base year of 2015.
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Figure 65. Location of MTC’s

Table 48. Traffic volume on principal corridors, 2015
Location Description

Low ADT

Average ADT

High ADT

PR-107, Km. 3.2

21,078

28,410

30,639

PR-107, North of int. with PR-467

22,281

32,105

36,010

PR-110 North, access to HP

11,782

18,893

23,891

PR-110, South of Solid Waste Station

6,227

19,001

24,947

PR-459, South of Burns Rd.

10,062

14,229

15,752

Operational Analysis
This section includes all information related to the operational analysis of the intersections
selected for this study. The scope of this study is limited to motorized traffic.
Operational evaluations were performed following the procedures established in the 2010
HCM, and the LOS of each intersection was determined by using SYNCHRO V9.1, a traffic
simulation macroscopic model based on the HCM.

All intersections included in the

operational analysis were modeled with the respective controls that are currently operating at
each intersection. The reader is advised that, although Synchro results are based in the HCM
methodology, intersections or approaches may result in a LOS different to those
corresponding to the calculated average delay. The latter is a result of v/c calculations. The
results shown in this Report were directly taken from Synchro’s output.
The existing conditions of the following intersections were evaluated as part of this study:

Traffic volumes

│

Intersection of PR-2 with PR-110;

Using the data obtained from the automatic traffic count stations, average daily traffic on the

│

Intersection of PR-110 with PR-459;

│

Intersection of PR-110 with PR-4466;

following table.

│

Intersection of PR-107 with Burns road;

The data shows that PR-107 is the corridor with the highest traffic volume, with the exception of

│

Intersection of PR-2 with PR-107;

│

Intersection of PR-2R with PR-440;

to evaluate the corridor in terms of expected growth based on the capital improvement

│

Intersection of PR-2R with PR-111R;

projects proposed by the Municipality.

│

Intersection of PR-2 Southbound Ramp with PR-2R;

│

Intersection of PR-2 Northbound Ramp with PR-2R;

│

Intersection of PR-2 with PR-459;

major corridors in Aguadilla, other than PR-2, were determined and used to analyze and
calibrate the macroscopic and microscopic traffic models. These data are presented in the

PR-2. The results are consistent with the fact that PR-107 provides direct accessibility to BQN, as
well as to commercial and residential suburbs of the City of Aguadilla. This highlights the need
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│

Intersection of PR-459 with PR-463;

Average delays for these intersections are in the order of 82.3, 218.1, 66.1, and 103.0 seconds,

│

Intersection of PR-459 with General Ramey Ave;

│

Intersection of PR-111 with PR-115;

│

Intersection of PR-2 West Ramp with PR-111;

Regarding the intersection of PR-2 with Juan Yuyo Santos, for simplification during modeling all

│

Intersection of PR-2 East Ramp with PR-111;

three movements from the frontage road were consolidated as one single approach on PR-2,

│

Intersection of PR-111 with Juan Yuyo Santos street;

│

Intersection of PR-2 with Juan Yuyo Santos street;

│

Intersection of PR-107 with PR-460; and

│

Intersection of PR-107 with access to Borinquen Town Plaza.

respectively. The remaining intersections show acceptable levels of service of E or better with
average delays under 70 seconds for signalized intersections and 35 seconds for unsignalized
intersections.

representing the most favorable condition by removing lost times from the calculation of
average vehicle delay.
Table 50. Existing condition AM peak hour LOS by intersection
Int.

Main

Intersection

Secondary

LOS / Delay (sec)

Based on the manual traffic counts performed, morning and afternoon peak hours were

1

PR-2

PR-110

E / 66.1

identified for each intersection, and the corresponding traffic volumes were calculated for

2

PR-110

PR-459

D / 26.6

each group of movements. A peak hour factor (PHF) of one (1) and a percentage of heavy

3

PR-110

PR-4466

A / 6.3

vehicles of four (4) was used for all movements in the model. Appendix C presents a summary

4

PR-107

Burns Road

B / 11.0

of all traffic data collected and the calculated values mentioned above.

5

PR-2

PR-107

F / 82.3

6

PR-2R

PR-440

A / 3.1

7

PR-2R

PR-111R

A / 3.6

operate with a stop control to better represent driving conditions in Puerto Rico. The table

8

PR-2R

PR-2 SB Ramp

B / 11.1

below shows the tC and tF times used in the model.

9

PR-2R

PR-2 NB Ramp

B / 15.5

10

PR-2

PR-459

F / 218.1

11

PR-459

PR-463

A / 7.8

12

PR-459

Gral. Ramey Ave.

A / 3.5

13

PR-111

PR-115

C / 25.9

14

PR-111

PR-2 South Off-Ramp

D / 30.4

15

PR-111

PR-2 North Off-Ramp

A / 2.1

The traffic volumes and the additional values computed from the data were input to

16

PR-111

Juan Yuyo Santos St.

F / 66.1

SYNCHRO V9.1 to evaluate the operation of each intersection for both the morning and the

17

PR-2

Juan Yuyo Santos St.

F / 103.0

afternoon peak hours.

18

PR-107

PR-460

C / 33.2

19

PR-107

Borinquen Town Plaza

C / 29.3

Gap acceptance (tC) and follow-up (tF) times were adjusted for all intersections that currently

Table 49. Critical gap and follow-up times used in traffic model
Description

Left Turn

Through

Right Turn

tC (s)

4.1

4.5

4.1

tF (s)

2.2

2.1

2.0

The results obtained for the existing condition, morning peak hour at the intersection level are
presented in the following table. These data show that the intersections that operate at the
worst LOS are the following:
│

PR-2 with PR-107;

│

PR-2 with PR-459;

│

PR-111 with Juan Yuyo Santos Street; and

│

PR-2 with Juan Yuyo Santos Street.
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In the next stage, each approach at each intersection is evaluated to identify the critical
movements in each intersection for the morning peak hour. The following table presents a
summary of the LOS and average delays, by approach, for the intersections evaluated.
If the four intersections listed above that currently operate at LOS of F during the morning peak
period are evaluated at the approach level, movements operating with excessive average
delays can be identified. For instance, the WB approach at the intersection of PR-2 with PR-
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110, which is traffic coming in to Aguadilla, shows an average delay of 105.4 seconds per

seconds. The intersection of PR-111 with Juan Yuyo Santos Street shows average delays of 66.1

vehicle; the Southbound (SB) and Eastbound (EB) approaches at PR-2 with PR-459 have

seconds, but its WB approach shows average delays of 191.5 seconds, corresponding to a LOS

average delays of 569.1 and 111.0 seconds, respectively. The WB approach of PR-2 with PR-

of F. A similar result is obtained for the morning peak period at the intersection of PR-107 with

107 shows delays on the order of 132.0 seconds; and the SB and EB approaches at PR-2 with

Borinquen Town Plaza, where the intersection operates at a LOS of C, but its EB approach

Juan Yuyo Santos street result in average delays of 136.9 and 104.1 seconds, respectively.

results in a LOS of F, with average delays of 114.0 seconds.

Table 51. Existing condition AM peak hour LOS by approach of every intersection.
Int.

Main

1

PR-2

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

PR110
PR110
PR107
PR-2
PR2R
PR2R
PR2R
PR2R
PR-2
PR459
PR459
PR111
PR111
PR111
PR111
PR-2
PR107
PR107

Secondary

Critical
Approach
Group

Northbound
Approach
LOS / Delay (sec)

Southbound
Approach
LOS / Delay (sec)

Eastbound
Approach
LOS / Delay
(sec)

Westbound
Approach
LOS / Delay
(sec)

The results shown for the intersection of PR-110 with PR-459 present the northbound approach,
the ramp connecting PR-110 to PR-459 as the most critical approach, based on the field data
collected and the analysis performed. When the configuration of this intersection is evaluated
the east and westbound approaches correspond to PR-459, the southbound approach

PR-110

Westbound

E / 55.1

E / 57.3

C / 30.4

F / 105.4

corresponds to a municipal road that provides access to nearby houses and an on-ramp to

PR-459

Northbound

F / 134.5

C / 23.9

A / 6.8

A / 2.7

PR-110 in the northbound direction. Finally, the northbound approach operates as a two-way

PR-4466

Westbound

A / 0.6

A / 3.0

B / 14.0

C / 17.1

ramp, it is an off ramp for PR-110 northbound and an On Ramp for PR-110 in the southbound

Burns Road

Westbound

A / 0.0

B / 11.2

----

E / 44.9

direction, because the southbound on-ramp was never constructed. The later, complicates

PR-107

Westbound

D / 37.4

D / 42.0

D / 60.5

F / 131.8

PR-440

Westbound

A / 0.0

A / 3.6

----

A / 9.2

PR-111R

Northbound

C / 15.7

----

A / 1.7

----

PR-2 SB Ramp

Westbound

----

A / 2.7

B / 18.0

B / 17.2

PR-2 NB Ramp

Eastbound

----

----

B / 16.7

B / 13.5

The LOS of the intersections worsen for the afternoon peak hour, resulting in the following

PR-459

Southbound

E / 64.0

F / 569.1

F / 111.0

C / 31.9

average delays, all corresponding to a LOS of F of the most critical intersections:

PR-463

Westbound

A / 0.0

A / 4.0

----

C / 24.9

│

PR-2 with PR-110 shows average delays of 121.3 seconds;

Gral. Ramey
Ave.

Southbound

----

B / 11.9

A / 2.5

A / 0.0

│

PR-2 with PR-107 shows average delays of 139.3 seconds;

PR-115

Eastbound

A / 8.4

A / 5.5

D / 44.4

B / 16.3

│

PR-2 with PR-459 has average delays of 181.0 seconds;

Northbound

F / 216.9

----

A / 0.0

C / 15.3

│

PR-111 with Juan Yuyo Santos St has average delays of 89.1 seconds; and

Northbound

B / 12.5

----

A / 0.0

A / 0.0

Westbound

A / 0.0

A / 9.2

----

F / 191.5

│

PR-2 with Juan Yuyo Santos Street has average delays in the order of 194 seconds.

Southbound

E / 61.1

F / 136.9

F / 104.1

E / 68.0

PR-460

Northbound

D / 42.1

C / 27.5

C / 22.5

D / 40.4

Borinquen
Town Plaza

Eastbound

B / 14.1

B / 17.5

F / 114.0

B / 19.6

PR-2 South OffRamp
PR-2 North OffRamp
Juan Yuyo
Santos St.
Juan Yuyo
Santos St.

operations at the intersection of PR-459 and PR-110 Ramp and represents a serious security
problem creating a safety issue and complicating the operation of the intersection.
The following table presents a summary of the findings for the existing condition’s afternoon
peak hour, regarding LOS and average delay, at the intersection level.

In addition, although some of the other intersections may appear to function at acceptable
LOS for the morning peak period overall, upon closer analysis of individual turn movements,
some approaches experience significant delays, resulting in subpar LOS.

For example,

although the intersection of PR-110 and PR-459 operates at a LOS of D during the morning
peak period, its Northbound (NB) approach has a LOS of F, with average delays of 134.5
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Table 53. Existing condition PM peak hour LOS by approach of every intersection

Table 52. Existing condition PM peak hour LOS by intersection
Int.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

Main
PR-2
PR-110
PR-110
PR-107
PR-2
PR-2R
PR-2R
PR-2R
PR-2R
PR-2
PR-459
PR-459
PR-111
PR-111
PR-111
PR-111
PR-2
PR-107
PR-107

Secondary
PR-110
PR-459
PR-4466
Burns Road
PR-107
PR-440
PR-111R
PR-2 SB Ramp
PR-2 NB Ramp
PR-459
PR-463
Gral. Ramey Ave.
PR-115
PR-2 South Off-Ramp
PR-2 North Off-Ramp
Juan Yuyo Santos St.
Juan Yuyo Santos St.
PR-460
Borinquen Town Plaza

Intersection
LOS / Delay (sec)
F / 121.3
A / 5.2
A / 3.7
A / 3.6
F / 139.3
A / 2.2
A / 3.5
B / 17.6
C / 22.1
F / 181.0
D / 25.2
D / 29.1
D / 44.5
E / 45.4
A / 3.3
F / 89.1
F / 194.0
E / 56.1
D / 43.1

In
t.
1
2
3
4
5
6
7
8
9
10
11
12
13

As with the morning peak period, each approach at each intersection is now evaluated to

14

identify the critical movements for the afternoon peak hour. The table below presents a

15

summary of the LOS and average delays by approach for the intersections evaluated.

16

Afternoon results for critical movements are similar to the ones observed for the morning peak
period, albeit with increased delays and additional approaches resulting in a LOS of F.
At the intersection of PR-2 with PR-110, the WB approach continues to be the most critical one,
with calculated average delays of 172.3 seconds. During the afternoon peak period, the

17
18
19

Main
PR-2
PR110
PR110
PR107
PR-2
PR-2R
PR-2R
PR-2R
PR-2R
PR-2
PR459
PR459
PR111
PR111
PR111
PR111
PR-2
PR107
PR107

D / 36.8

Eastbound
Approach
LOS / Delay
(sec)
F / 91.8

Westbound
Approach
LOS / Delay
(sec)
F / 172.3

B / 14.9

A / 3.5

A / 2.6

A / 0.6

A / 2.7

B / 11.6

A / 9.3

Westbound

A / 0.0

A / 9.7

----

D / 30.7

Westbound
Westbound
Northbound
Eastbound
Eastbound
Southbound

D / 47.3
A / 0.0
B / 10.3
------F / 103.0

E / 72.0
A / 2.0
---B / 17.2
---F / 527.5

E / 73.9
---A / 1.4
B / 18.7
C / 26.8
F / 112.5

F / 238.9
B / 10.7
A / 0.0
B / 15.4
B / 15.2
D / 39.3

PR-463

Westbound

A / 0.0

A / 6.0

----

F / 147.9

Gral. Ramey
Ave.

Southbound

----

F / 92.5

A / 8.8

A / 0.0

PR-115

Eastbound

D / 49.1

B / 18.5

F / 80.1

B / 16.3

Northbound

F / 161.2

----

A / 0.0

B / 12.7

Northbound

D / 25.5

----

A / 0.0

A / 0.0

Westbound

A / 0.0

A / 9.3

----

F / 349.8

Eastbound

F / 231.2

F / 150.6

F / 315.2

F / 104.2

PR-460

Southbound

D / 45.3

E / 67.9

D / 51.5

C / 32.4

Borinquen Town
Plaza

Eastbound

B / 15.3

B / 17.8

F / 179.9

C / 30.2

Critical Approach
Group

Northbound
Approach
LOS / Delay (sec)

Southbound
Approach
LOS / Delay (sec)

PR-110

Westbound

D / 42.0

PR-459

Northbound

C / 18.0

PR-4466

Eastbound

Burns Road
PR-107
PR-440
PR-111R
PR-2 SB Ramp
PR-2 NB Ramp
PR-459

Secondary

PR-2 South OffRamp
PR-2 North OffRamp
Juan Yuyo
Santos St.
Juan Yuyo
Santos St.

intersection of PR-2 with PR-459 results in calculated average delays of 103.0, 527.5, and 112.5,
respectively, for the NB, SB, and EB approaches. Similarly, the intersection of PR-2 with PR-107
shows that the WB approach results in a LOS of F, with average delays calculated in the order
of 238.9 seconds. The intersection of PR-111 with Juan Yuyo Santos Street has average delays

The following map summarizes the LOS at key intersections during the AM/PM peak periods.

of 349.8 at its WB approach.
The intersection of PR-2 with Juan Yuyo Santos Street shows the most critical delays at the
approach level during the afternoon peak period. All approaches operate at a LOS of F, with
average delays of 231.2, 150.6, 315.2, and 104.2 seconds, for the NB, SB, EB, and WB
approaches, respectively. The MOA has included an overpass for this intersection as one of its
principal proposed long-term capital improvement projects.
There are additional intersections that appear to function at acceptable LOS overall during
the afternoon peak period, but upon closer analysis reveal LOS F at certain approaches to the
intersection, as demonstrated in the following table.

Comprehensive and Feasibility Transportation Study for the Municipality of Aguadilla
Prepared by: Estudios Técnicos, Inc. and EFGB

78

Some of the principal intersections along PR-2 have approaches that currently operate at LOS

Figure 66. Existing condition AM/PM peak hour LOS

of F, with significant average delays. Phase and timing optimization of traffic signals may
improve efficiency for intersections with this type of control.
Specifically, according to the above analysis, the following intersections require attention due
to average LOS of F during peak hours:
│

PR-2 with PR-107;

│

PR-2 with PR-459;

│

PR-2 with PR-110;

│

PR-111 with Juan Yuyo Santos St; and

│

PR-2 with Juan Yuyo Santos Street.

While these intersections should be prioritized for improvements, closer analysis of additional
intersections reveal that others experiment LOS F at specific approaches, suggesting the need
to attend to these in the future to alleviate congestion. These include the following:
│

PR-110 with PR-459

│

PR-107 with Borinquen Town Plaza

│

PR-459 with PR-463

│

PR-459 with Gral. Ramey Avenue; and

│

PR-111 with PR-115.

Efficiency in traffic operations will typically result in a reduction of aggressive driving, thus
promoting safety and reducing traffic fatalities and injuries.

D. BRIDGE INVENTORY

Conclusions
In general, it can be determined that most of the region studied operates at an acceptable
LOS during the morning and afternoon peak hours, at an intersection level. The morning peak
hour period shows better levels of service than the afternoon peak period under the existing
condition. However, the principal intersections along the PR-2 corridor operate at a level of
service F, which should be improved in order to facilitate movement of people and freight, as
well as to provide safer traffic conditions to all users.
In

general, cycle lengths at intersections along PR-2 exceed 120 seconds and should be
optimized, along with phasing plans, for more efficient traffic operations.
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A bridge inventory was conducted as part of this study.

The methodology used for this

inventory included: (1) visual inspections and account for existing bridges within the MOA, and
(2) examination of the inventory of bridges for Puerto Rico available at the PRHTA’s bridge
office. From the field visits and information available at the PRHTA it was determined that
there are a total of 13 bridges in the MOA. The following figure shows their location.

Intersections that operate at undesirable levels of service may be improved with minor
geometric improvements and reprogramming of the traffic signals that control them.

1. Methodology

Rating presented for each structure is based on a scale of 0 to 9, 9 being good and 0 being
poor. This scale was obtained from PRHTA, since it is the one used by the Agency to rate
bridges across Puerto Rico.
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Figure 67. Existing bridges in Aguadilla location

2. Results: Bridge inventory
│

Bridge No. 1143 is located on State Road PR-115 over Guama Creek, approximately 4

kilometers to the Southwest of Aguadilla. The structure was constructed in 1960. This bridge is a
single-span concrete bridge, with a stinger or girder design, and is 6.2 meters wide and 9
meters long. The bridge has two (2) lanes and an average daily traffic (ADT) of approximately
250 vehicles, according to PRHTA. From the bridge inspection the deck, super structure, and
substructure are rated at 6, and the sufficiency rating is at 65.8%. The following figure shows a
view of Bridge No. 1143.
Figure 68. View of Bridge No. 1143

Source: MOA

│

Bridge No. 142 is the structure corresponding to the overpass of State Road PR-110 over
PR-459, approximately 8.5 km to the Northeast of Aguadilla. The structure was constructed
in 1942. This bridge is a four-span continuous concrete slab, and is 18.3 m wide and 32.5 m
long. The bridge has four lanes and an ADT of approximately 4700 vehicles, according to
PRHTA. From the bridge inspection the deck, super structure and substructure are rated at
6, and the sufficiency rating is at 76%. The following figure shows a view of Bridge No. 142.
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Figure 69. View of Bridge No. 142

Figure 70. View of Bridge No. 763

Source: MOA

│

Source: MOA

Bridge No. 58 is located on State Road PR-439, over Madre Vieja Channel, half a mile

Figure 71. View of Bridge No. 2229

South of Aguadilla. The bridge was constructed in 1921. This bridge is a two-span concrete
bridge with slab design, and is 6.8 m wide and 15.3 m long. The bridge has two lanes and
an ADT of approximately 500 vehicles, according to PRHTA. From the bridge inspection the
deck, super structure and substructure are rated at 5, and the sufficiency rating is at 61.9%
│

Bridge No. 763 is located at the interchange of PR-2 with PR-2R. The structure was
constructed in 1962. This bridge is a 3-span concrete continuous tee beam, and is 26 m
wide and 40.2 m long. The bridge has four lanes and an ADT of approximately 54400
vehicles, according to PRHTA. From the bridge inspection it is noted that the deck and
superstructure of this bridge were reconstructed during the past 5 years, thus they are in
very good condition. The following figure shows a view of Bridge No. 763.

│

Bridge No. 2229 is located on PR-2, at its intersection with PR-111. Built in 1996. This bridge is
a single-span pre-stressed concrete with singers or girders, and is 35.1 m wide and 31.4 m
long. The bridge has six lanes and an ADT of approximately 30000 vehicles, according to

Source: MOA

PRHTA. From the bridge inspection the deck, super structure, and substructure are rated
at 6 or better, and the sufficiency rating is at 92%. The following figure shows a view of
Bridge No. 2229.

│

Bridge No. 2471 is located on PR-2, over the Culebrinas River, approximately 3 km South of
Aguadilla. Built in 1996, this bridge is a 2-span pre-stressed concrete with singers or girders,
and is 14.2 m wide and 80.2 m long. The bridge has two lanes and an ADT of
approximately 37800 vehicles, according to PRHTA. From the bridge inspection the deck,
and super structure are rated at 7, while the substructure is rated at 4, which is cause for
concern and might need to be corrected. The sufficiency rating is at 71.7%. The following
figure shows a view of Bridge No. 2471.
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Figure 72. View of Bridge No. 2471

Figure 73. View of Bridge No. 1142

Source: MOA

│

│

Bridge No. 2497, is a sister bridge to Bridge No. 2471, over the Culebrinas River. The

Source: MOA

│

Bridge No. 487 is located on State Road PR-458, crossing over the Playuela Channel,

structure was constructed in 1998. This bridge is a 3-span pre-stressed concrete with

approximately 1.5 km West of Aguadilla. The bridge was constructed in 1939. This bridge

singers or girders, and is 14.3 m wide and 80.3 m long. The bridge has two lanes and an

is a 3-span concrete with tee beams, and is 10.8 m wide and 15.1 m long. The bridge

ADT of approximately 37800 vehicles, according to PRHTA. From the bridge inspection

has two lanes and an ADT of approximately 700 vehicles, according to PRHTA. From the

the deck, super structure, and sub-structure are rated at 6, and the sufficiency rating is

bridge inspection the deck, super structure, and sub-structure are rated at 6 or better,

at 98.2%.

and the sufficiency rating is at 74.1%. A view of Bridge No. 487 is shown in the following

Bridge No. 1142 is located on PR-418 over the Culebrinas River, approximately 0.5

figure.

kilometers West of Aguadilla. The bridge was constructed in 1928. This bridge is a single-

Figure 74. View of Bridge No. 487

span steel truss-deck, and is 6.6 m wide and 25.9 m long. The bridge has two lanes and
an ADT of approximately 3000 vehicles, according to PRHTA. From the bridge inspection
the deck, super structure, and sub-structure are rated at 5 or worse, and the sufficiency
rating is at 47%. Currently, this bridge is restricted to vehicles weighing 5 tons or less due
to its deteriorated state. As a result, the PRHTA has a design project, code AC-041805,
under way to replace this bridge. The following figure shows a view of Bridge No. 1142.
│

Bridge No. 1999 is located on PR-418 over the irrigation channel, approximately 2
kilometers South of Aguadilla. Built in 1960, this bridge is a single-span concrete slab,
and is 6.7 m wide and 6.1 m long. The bridge has two lanes and an ADT of
approximately 3000 vehicles, according to PRHTA. From the bridge inspection the deck,
super structure, and sub-structure are rated at 6 or better, and the sufficiency rating is
at 73.4%.
Source: MOA
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│

Bridge No. 488 is located on State Road PR-466, over the Isabela Irrigation Channel,

Figure 76. View of Bridge No. 1798

approximately 10 km Northeast of Aguadilla. The structure was constructed in 1930. This
bridge is a single-span concrete slab, and is 6 m wide and 7 m long. The bridge has two
lanes and an ADT of approximately 800 vehicles, according to PRHTA. From the bridge
inspection the deck, super structure, and sub-structure are rated at 5 or 6, and the
sufficiency rating is at 65.4%. The following figure shows a view of Bridge No. 488.
Figure 75. View of Bridge No. 488

Source: MOA

│

Bridge No. 581 is located on PR-115 over Madre Vieja Channel, approximately 3.8 km
Northeast of Aguada’s hospital. The bridge was constructed in 1951. This bridge is a 3span concrete slab, and is 10.4 m wide and 11.9 m long. The bridge has two lanes and

Source: MOA

an ADT of approximately 22900 vehicles, according to PRHTA. From the bridge
inspection the deck, super structure and substructure are rated at 6, and the sufficiency

│

Bridge No. 1798 is located at the entrance ramp to a parking structure on Muñoz Rivera
Street.

rating is at 71.1%. The following figure shows a view of Bridge No. 581.

Approximately 0.1 km east of its intersection with PR-111, the bridge was

Figure 77. View of Bridge No. 581

constructed in 1982. This bridge is a 7-span concrete continuous slab, and is 5.2 m wide
and 93.1 m long. The bridge has one and an ADT of approximately 500 vehicles,
according to PRHTA. From the bridge inspection the deck, super structure, and substructure are rated at 7 or better, and the sufficiency rating is at 78.5%. A view of Bridge
No. 1798 is shown in the following figure.

Source: MOA
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E. PARKING INVENTORY

Figure 78. Parking inventory study area

This section presents the results of the parking inventory done within Aguadilla’s CBD.
Provision for parking will continue to be of significant importance to the MOA, in order to
achieve its goal of providing a multi-modal transportation system accessible to residents and
visitors. Drivers visiting the Municipality’s CBD will require access to parking. At the same time,
removing parking space along the street can open road space for cycling and walking, while
and park and ride facilities can promote mode shift.
Having adequate provisions for parking will promote order within the CBD. Having sufficient
parking to meet demand reduces the possibility of illegal parking, which may invade areas
reserved for pedestrians and other vulnerable users.

1. Methodology
Parking inventory studies are typically done to determine if the parking supply meets existing
and future demand.

The parking inventory for this project was prepared following the

guidelines presented by ITE.
Limits were established around the CBD to define the study area, as seen in the following
figure. Following ITE guidelines, the study area was divided in blocks, which were used to
organize the parking inventory. These take into account the location and number of spaces.
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Parking spaces are also classified as legal or illegal. The former corresponds to a parking

Figure 79. Aguadilla North CBD block system

space legally designated as such, while the latter is a space not designated for parking
purposes, but used to park vehicles nonetheless.
Using blocks to gather the parking inventory helps obtain all spaces available curbside and in
off-street areas, including alleys and spaces behind buildings. Every existing legal public and
private parking space was identified, including parking garages in the CBD.
A master coding system was established before commencing field work. The CBD was divided
into blocks, and each block was given an identification number. Once a block number is
selected, these are numbered one through 45 to identify curb faces on each of the four sides
of blocks.
The CBD area was divided into two regions: North and South. The following two figures show
the North and South area with blocks and number system.
The number of available parking spaces were tabulated and summarized for the entire study
area using the following categories:
│

│

│

Curbside and alley parking


Metered



Non-metered



Designated Loading Zones



Handicapped Reserved



Illegal

Parking lots


Public



Private

Parking Garages


Public



Private
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Figure 80. Aguadilla South CBD block system

2. Results
The total amount of parking spaces currently available in the CBD of Aguadilla are
summarized in the following table.
Table 54. Summary of parking inventory

Metered
Total

36

% of Total

1.01%

Curbside and Alley Parking
Handicapped
Non-Metered Loading Zones
Reserved
570
30
63
16.02%

0.84%

1.77%

Parking Lots

Parking Garages
Total

Illegal

Public

Private

Public

Private

274

775

562

340

908

3,558

7.70%

21.78%

15.80%

9.56%

25.52%

100%

The following two figures show the North and South CBD areas, with their respective curbsideparking inventory. The figures show the location of non-parking areas and the non-metered
parking locations. The majority of the illegal parking spaces were found around block 35,
where the Judicial Center is located. In this block, 30 illegal parking spaces were identified.
The following pictures show examples of illegal curbside parking in the area surrounding the
Judicial Center.
Most of the off-street public parking spaces used are in abandoned lots. Blocks 8, 11, 36, 37,
and 40 are examples of the latter. However, these parcels of land are among those to be
developed by the Municipality for apartment buildings and the Fine Arts Complex. Blocks 37
and 40 are used as a Contractor’s staging area.
Although traffic operations are expected to continue to be at acceptable levels of service
within the CBD in the long term, the elimination of curbside parking is desirable and
recommended, especially because of the proposed bicycle and pedestrian facilities that will
traverse through the area.

In contrast with suburban areas of the Municipality, where

additional ROW is expected to be acquired for road widening, the CBD presents a built
environment that constrains the transportation infrastructure to its existing ROW.
Thus, the elimination of curbside parking is the preferred alternative to maintaining traveled
way for motor vehicles, while allowing the cross section to vary, in order to accommodate
wider sidewalks, as well as exclusive bicycle facilities.
The CBD has underutilized parking structures, as well as abandoned properties that could be
transformed to parking lots or garages. As an example, five abandoned buildings were found
on Block 36, as seen on the following pictures. This is a potential development area and can
help minimize the illegal parking found around block 35.
Curbside metering, as well as parking lots and garages, bring forth the opportunity of
additional revenues for the Municipal government, as well as for private operators.
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Figure 81. Aguadilla North CBD curbside parking inventory map
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The proposed Fine Arts Complex to be built in the CBD will include 156 parking spaces in its

Abandoned building on Block 36

Abandoned building on Block 36, across
the street from the Judicial Center

Illegal curbside parking in front of
Judicial Center

Illegal parking on handicapped ramp

North wing, with 342 additional parking spaces in its South wing, thus augmenting the
availability of parking, especially for its visitors. As previously stated, converting underutilized
and abandoned structures into off-street parking facilities will compensate for lost parking
spaces within the CBD, while enhancing the road environment and making safer, especially
for vulnerable users.
Park and ride facilities can be developed in the Las Cascadas Water Park, using a
combination of “público” drivers and bus services to connect people to the CBD and other
areas of the Municipality. This type of facility can alleviate pressure for parking in the CBD.

Source: EFGB
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F. PEDESTRIAN AND BICYCLE FACILITIES
Currently, there are limited, inadequate pedestrian facilities and no cycling facilities in the
MOA. The existing pedestrian facilities are in poor condition: most sidewalks are non-compliant
with ADA requirements, and many are obstructed by obstacles such as lamp posts, among

Figure 83. Example of pedestrian and people with disabilities in Aguadilla’s CBD

Non-compliant and
obstructed access ramp
on Block 1

Pedestrian crosswalk
leading to marked, but
inexistent access ramp
on Block 2

Non-compliant and
obstructed access ramp
with storm water sediment
residue on Block 2.

Non-compliant,
obstructed, and
sedimented access ramp
on Block 3

Non-compliant and
obstructed access ramp
leading to a storm sewer
inlet on Block 3.

Non-compliant and
obstructed access ramp
on Block 3.

Vehicles parked on
sidewalk on Block 4

Misaligned access ramps
and storm sewer inlet on
Block 6

Narrow, uneven, and
obstructed sidewalk on
Block 7.

Non-compliant access
ramp and obstructed
sidewalk on Block 8.

others. The majority of sidewalks are quite narrow (2-4 feet) and broken in many places
making them difficult to or impossible to maneuver in a wheel chair. As in other jurisdictions of
Puerto Rico, illegal parking on sidewalks limits their intended use, particularly in the UC where
narrow sidewalks are predominant.
Access ramps for the disabled are also obstructed by storm sewer utilities such as grates and
storm water sediment residue, making them noncompliant and inaccessible. Many ramps do
not align at intersections, creating inconvenient and dangerous conditions. To compound the
problem, vehicles tend to park on sidewalks or block ramps and crosswalks, further obstructing
access to pedestrian facilities.
In summary, the existing sidewalk conditions are inadequate to support latent demand and to
serve the needs of existing and future populations, especially children, the elderly, and
disabled populations. The problem requires immediate and sustained attention. The lack of
adequate pedestrian facilities along many major routes forces pedestrians into the roads,
creating extremely unsafe conditions. According to data from the Puerto Rico Traffic Safety
Commission, between 2011 and 2013, 15 pedestrians have been killed on the streets of MOA,
making it the 4th highest ranking municipality in Puerto Rico for pedestrian fatalities after San
Juan (41), Bayamón (19), and Carolina (16). The following pictures show examples of existing
conditions of pedestrian facilities in the Municipality’s CBD.
Regarding cycling infrastructure, there are very few scattered, segmented bicycle facilities in
the larger Aguadilla TMA region: the only designated marked cycle route in the area is a short
segment along PR-466 near Isabela. Apart from this small, isolated segment, there is no formal
cycling infrastructure in the MOA. Given the inadequate conditions, it is paramount to adopt
a Complete Streets strategy and design roads with the safety of vulnerable users in mind.

Source: MOA
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G. FINDINGS OF THE EVALUATION OF EXISTING REGIONAL AND
MUNICIPAL TRANSPORTATION SYSTEMS
The evaluation of the existing transportation system reveals gaps, inefficiencies, and
safety hazards that require attention.

Elements of the system reviewed included

transit systems, road infrastructure and traffic conditions, parking, bridges, and
bicycle and pedestrian infrastructure.
Regarding analysis of the current transit system, major findings from the survey to
“público” users indicate that significant limitations in the “público” system are hours
and extent of operation, and frequency of trips. Currently, main points of origin are
the Borinquen, Guerrero, and San Antonio wards, while Borinquen was one of the
top-ranking destinations.

intersections along the PR-2 corridor operate at an LOS of F, which should be
improved in order to facilitate the movement of people and freight, as well as safety.
The analysis revealed inefficiencies in the phasing and timing plans of signalized
intersections, and inefficient geometry of certain cross sections at intersections,
especially at specific intersections along PR-2. The OD survey confirms that people
are highly dependent on the private automobile as a mode of transportation.
Results indicate that the principal places of origin are Moca and Aguada, while the
principal destinations are Ramey Base, Borinquen, and Pueblo.
Regarding parking, a total of 3,558 legal parking spaces were identified.

Illegal

parking was also observed, with high concentrations occurring near the Judicial
Center. The information gathered by the parking inventory allowed for an
assessment of street space and municipal land used by parking. Illegal parking

Regarding attitudes towards integrating a bus system, the vast majority of users

demonstrates that there is an excess of demand, and lack of enforcement. These

indicated that they would be likely or very likely to use the service. While the majority

two factors make it possible to reconsider parking as a paid municipal service,

would prefer that the system serve all locations, preferred places included the

whether by installing parking meters, enforcing no-parking zones and loading zones

shopping centers, government offices, and city center. Overall, for interviewees,

and issuing tickets for illegal parking, or developing paid parking garages.

punctuality and reliability of the service are important aspects.

Results for bridges indicate that many bridges are aging and some have subpar

Meanwhile results from the survey to “público” drivers indicate that they experience

ratings, while others are relatively new and in good condition. Bridges were built as

high operating costs and few returns due to lack of passengers. At the same time,

early as 1921 and as late as 1996, with the average year at 1958. The average rating

the majority worry that a municipal transit system will make them obsolete. Overall,

for the bridges was 6 on a scale of 0-9, 9 being the best condition according to

the findings indicate that the current “público” system does not provide a complete

PRHTA. The bridges with subpar ratings that may require attention include Bridges No.

or reliable transit experience for all, and is possibly financially unsustainable for drivers.

58, 2471, 1142, 488.

Additional observations on the “público” system conclude that the terminal is in

It was observed that there are limited, inadequate pedestrian facilities and no

need of a general overhaul and update to provide better functionality and service

cycling facilities in the MOA. Existing pedestrian facilities consist of narrow, non-ADA

to patrons. Nevertheless, it is considered to be in a prime location advantageous for

compliant sidewalks and ramps that are frequently obstructed by lampposts or

meeting needs identified in this evaluation, namely improving access to the CBD,

illegally parked vehicles, among others.

and promoting park and ride trips to facilitate mode shift.

cycling infrastructure is a major safety hazard for vulnerable road users.

The analysis of the road condition revealed that, of the roads evaluated, five ranked

The proposals included in this Plan, discussed in the following chapter, are aimed at

as having medium severity levels, while seven ranked as having high severity levels.

improving LOS for the different transportation systems, with a focus on meeting the

The latter include PR-110, PR-107, PR-111, PR-115, PR-459, PR-4466, and sections of PR-

goals and objectives detailed in the Introduction.

The lack of adequate pedestrian and

2. These roads require immediate attention and repairs in coordination with PRHTA,
which should be completed within a period of 6 months in order to protect the safety
of road users and attend to traffic conditions. Results from the ATC and MTC studies
determine points of congestion, and conclude that currently several principal

Comprehensive and Feasibility Transportation Study for the Municipality of Aguadilla
Prepared by: Estudios Técnicos, Inc. and EFGB

90

VI. PROPOSED IMPROVEMENTS TO THE AGUADILLA TRANSPORTATION SYSTEMS

Comprehensive and Feasibility Transportation Study for the Municipality of Aguadilla
Prepared by: Estudios Técnicos, Inc. and EFGB

91

VI.

PROPOSED IMPROVEMENTS TO THE
AGUADILLA TRANSPORTATION
SYSTEMS

The following sections examine proposals for improvements to the Aguadilla transportation
systems, which include the following:

Conversely, prior to analyzing the two alternatives, a traffic assignment model was generated
to take into account the impact of Municipal Capital Projects on the road network.

In

addition, geometrical improvements were applied to both scenarios, with the only difference
being the construction of PR-22.
The methods and results of these analyses are described below.

2. Future Condition – Do Nothing
Introduction

│

Improvements to the Road Network

In this section, existing traffic volumes from the baseline condition will be projected for the

│

Intra-Municipal Transit System

future year conditions, and the do-nothing alternative will be evaluated and compared to the

│

Porta del Sol Regional Transit System

│

Aguadilla Pedestrian and Bicycle Facilities

A. EVALUATION OF ALTERNATIVES FOR IMPROVEMENTS TO ROAD
NETWORK

existing condition. For this study, a 20-year projection from the opening year will be evaluated
as the future condition. Based on the base year of 2015, this will represent the year 2035.
As mentioned, the assessment of future operations under the do-nothing condition consider
the same geometrical configurations under which the existing intersections currently operate.
However, optimization of cycle length and phasing plans are considered for all signalized
intersections included in the study. This was done in order to analyze future conditions that

1. Introduction

could represent the existing infrastructure capacity to accommodate demand growth without

The evaluation of existing conditions for the road network revealed significant congestion

major capital improvements. The results of this report include the operational level of service

occurring at AM and PM peak hours at numerous intersections, but especially at principal

for the alternatives evaluated and peak hour traffic volumes.

intersections along PR-2. The analysis of existing condition provides the baseline upon which

Projection factors

future traffic conditions can be estimated. This study projected traffic conditions for a 20-year
planning horizon and analyzed three alternatives based on different scenarios:

The projection factor used in this study was of 0.5% annual growth. This is a conservative
estimate, given the reduction in population experienced by the MOA between 2000 and 2010,

│

Do –Nothing Scenario

│

Alternative 1: Assumes that the extension of PR-22 will not be built

to the model was 1.10 from the base model.

│

Alternative 2: Assumes that the extension of PR-22 will be built.

Projected volumes

according to the U.S. Census Bureau. For the 20-year horizon (2035), the growth factor applied

The scenarios consider the construction of the PR-22, because this is a major project proposed

Based on the above-mentioned projection factor, the average daily traffic obtained from the

in the LRTP that would have impacts on the Aguadilla’s surface transportation, particularly at

automatic count stations deployed for this study will be projected for the future year

the PR-2.

conditions. The following table presents the average weekly traffic volumes projected for the

The do-nothing scenario takes into account the same geometrical configuration of the

20-year horizon.

roadway that currently exists, and also considers projected annual traffic growth as well as
optimizing cycle length and phasing plans at all signalized intersections. This scenario does not
consider additional traffic possibly generated by Municipal Capital Projects, nor does it
consider geometrical improvements to the roadway.
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Table 55. Projected Traffic Volumes for 2015 and 2035

The results presented in the table show that the majority of the intersections included in the
study have significant reductions in average delays in the future condition, which shows that

PR-107, Km. 3.2

2015 Average
Traffic
28,410

2035 Projected Average
Traffic
31,251

PR-107, North of int. with PR-467

32,105

35,316

PR-110 North, access to HP

18,893

20,782

PR-110, South of Solid Waste Station

19,001

20,901

The intersections along the PR-2 corridor that show reductions in average delay are: PR-110,

PR-459, South of Burns Rd.

14,229

15,652

PR-459, and PR-107. The intersection of PR-2 with Juan Yuyo Santos Street results in additional

Location Description

the intersections have enough capacity, but phasing and timing plans require continuous
optimization.

Those

intersections

that

have

increased

delays

are

priority-controlled

intersections, for which traffic signals may be warranted.

delays of 12 seconds, remaining in a LOS of F. Although the intersection of PR-2 with PR-459 has
reductions in average delay on the order of 17 seconds, it remains in a LOS of F in the future

Operational analysis Do-Nothing 2035
To perform the operational analysis for the Do-Nothing 2035 condition, the projection factors
for increase in traffic were input to SYNCHRO V9.1, and the models were recalculated. The
results obtained for the morning peak hour of the 2035 Do-Nothing condition, at the
intersection level, are presented in the following table.
Table 56: 2035 Do-Nothing condition AM peak hour LOS by intersection

condition.
The two intersections along PR-111 that show increased delays are the ones with Juan Yuyo
Santos Street and the West Off-ramp from PR-2. These intersections may warrant the installation
of a traffic signal, in order to be able to meet demand requirements more efficiently and
safely.
In the next stage, each approach at each intersection is evaluated to identify the critical

1

PR-2

PR-110

Intersection
LOS / Delay (sec)
D / 35.8

2

PR-110

PR-459

F / 64.0

intersections evaluated. If the results for the existing condition are compared to the results for

3

PR-110

PR-4466

A / 8.4

the 2035 projection of the morning peak hour at an approach level, significant deterioration in

4

PR-107

Burns Road

F / 62.6

5

PR-2

PR-107

D / 50.0

the level of service can be noted at the following intersections:

6

PR-2R

PR-440

A / 3.2

7

PR-2R

PR-111R

A / 4.5

8

PR-2R

PR-2 SB Ramp

D / 37.0

9

PR-2R

PR-2 NB Ramp

C / 20.2

10

PR-2

PR-459

F / 201.0

11

PR-459

PR-463

B / 14.2

The operational degradation of the critical approaches at unsignalized intersections is a

12

PR-459

Gral. Ramey Ave.

A / 4.0

13

PR-111

PR-115

C / 31.5

determining factor in the LOS at an intersection level.

14

PR-111

PR-2 South Off-Ramp

F / 87.4

Cycle length and phasing optimization of traffic signals provides significant improvements to

15

PR-111

PR-2 North Off-Ramp

A / 2.5

all approaches at the intersections of PR-2 with PR-110 and PR-107. At these two intersections,

16

PR-111

Juan Yuyo Santos St.

F / 128.7

no accesses result in a LOS of F during the 2035 AM peak (compared to LOS F for Westbound

17

PR-2

Juan Yuyo Santos St.

F / 115.1

approach for each intersection in the existing condition). However, although the intersections

18

PR-107

PR-460

C / 25.6

19

PR-107

Borinquen Town Plaza

C / 27.5

of PR-2 with PR-459 and Juan Yuyo Santos Street show improvements at the intersection level,

Int.

Main

Secondary

movements in each intersection for the morning peak hour for the 2035 Do-Nothing Condition.
The following table presents a summary of the LOS and average delays by approach for the

│

Westbound approach at the intersection of PR-110 and PR-459; Average delay of 355.1
seconds (compared to 2.7 seconds in existing condition).

│

Northbound approach at the intersection of PR-2 South off-ramp and PR-111; Average
delay of 651.4 seconds (compared to 216.9 in existing condition).

they remain at LOS of F, with approaches resulting in the same LOS.
The intersection of PR-2 with PR-459 has calculated average delays of 154.3, 176.2, and 299.2
seconds, respectively, for the NB, SB, and WB approaches. Similarly, the intersection of PR-2
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with Juan Yuyo Santos shows average delays for its NB, SB, and EB approaches to be in the

The intersections that results in the worse LOS and major delays are the intersection of PR-2 with

order of 85.4, 138.3, and 131.8 seconds, respectively.

PR-459, PR-2 with Juan Yuyo Santos street, PR-111 with Juan Yuyo Santos street, and PR-111 with

Calculated average delays are unacceptable and are especially crucial to attend due to the

PR-2 South off-ramp.

significant impact that the PR-2 corridor has on the transportation network of Aguadilla.

Table 58. 2035 Do-Nothing condition PM peak hour LOS by intersection
Int.
1

PR-2

PR-110

Intersection
LOS / Delay (sec)
D / 41.2

2

PR-110

PR-459

A / 6.4

3

PR-110

PR-4466

A / 4.0

4

PR-107

Burns Road

A / 7.8

5

PR-2

PR-107

E / 60.1

6

PR-2R

PR-440

A / 2.4

7

PR-2R

PR-111R

A / 3.7

8

PR-2R

PR-2 SB Ramp

D / 38.6

9

PR-2R

PR-2 NB Ramp

C / 22.0

10

PR-2

PR-459

F / 214.9

11

PR-459

PR-463

F / 55.0

12

PR-459

Gral. Ramey Ave.

F / 72.6

13

PR-111

PR-115

E / 56.9

14

PR-111

PR-2 South Off-Ramp

F / 141.5

15

PR-111

PR-2 North Off-Ramp

A / 4.6

16

PR-111

Juan Yuyo Santos St.

F / 156.4

17

PR-2

Juan Yuyo Santos St.

F / 243.5

18

PR-107

PR-460

E / 64.5

19

PR-107

Borinquen Town Plaza

C / 33.0

Table 57. Projected 2035 AM peak hour LOS by approach of every intersection

1

PR-2

PR-110

Westbound

2

PR-110

PR-459

Westbound

A / 8.6

A / 3.3

D / 30.9

F / 355.1

3

PR-110

PR-4466

Westbound

A / 0.7

A / 3.5

C / 16.6

C / 24.8

4

PR-107

Burns Road

Westbound

A / 0.0

B / 12.1

----

F / 270.5

5

PR-2

PR-107

Westbound

E / 57.6

D / 39.2

E / 64.5

D / 50.1

6

PR-2R

PR-440

Westbound

A / 0.0

A / 3.7

----

A / 9.6

7

PR-2R

Northbound

C / 20.3

----

A / 1.9

A / 0.0

8

PR-2R

Westbound

----

A / 2.3

E / 60.2

E / 75.3

9

PR-2R

Westbound

----

----

B / 17.3

C / 25.0

10

PR-2

PR-111R
PR-2 SB
Ramp
PR-2 NB
Ramp
PR-459

Westbound

F / 154.3

F / 176.2

B / 16.8

F / 299.2

11

PR-459

Westbound

A / 0.0

A / 2.7

----

E / 47.2

12

PR-459

Southbound

----

B / 13.4

A / 2.8

A / 0.0

13

PR-111

Eastbound

C / 34.1

B / 11.6

D / 38.7

A / 7.6

14

PR-111

Northbound

F / 651.4

----

A / 0.0

C / 18.8

15

PR-111

Northbound

B / 14.7

----

A / 0.0

A / 0.0

The following table presents a summary of the LOS and average delays by approach for the

16

PR-111

Westbound

A / 0.0

A / 9.5

----

F / 374.2

intersections evaluated during the 2035 afternoon peak period. The results, as in the morning

17

PR-2

Eastbound

F / 85.4

F / 138.3

F / 131.8

E / 68.4

18

PR-107

Southbound

A / 9.5

D / 40.6

C / 31.0

E / 59.3

19

PR-107

PR-463
Gral. Ramey
Ave.
PR-115
PR-2 South
Off-Ramp
PR-2 North
Off-Ramp
Juan Yuyo
Santos St.
Juan Yuyo
Santos St.
PR-460
Borinquen
Town Plaza

Eastbound

B / 13.8

C / 30.8

E / 56.2

B / 13.6

Int.

Main

Secondary

Eastbound
Approach
LOS / Delay
(sec)
C / 23.1

Westbound
Approach
LOS / Delay
(sec)
E / 72.9

Secondary

Northbound
Approach
LOS / Delay
(sec)
E / 62.0

Critical
Approach
Group

Southbound
Approach
LOS / Delay
(sec)
E / 60.6

Main

period of the future condition, show significant delays for all approaches at the signalized
intersections of PR-2 with PR-459 and Juan Yuyo Santos Street, and the secondary approaches
to the critical intersections with stop control.

The results obtained for the afternoon peak hour of the 2035 Do-Nothing condition, at the
intersection level are presented in the following table, which shows that the only signalized
intersection that presents a different LOS from the morning period is the intersection of PR-2
with PR-107. Said intersection presents an average delay in the afternoon peak hour of 60.1
seconds for an LOS of E, which represents a significant improvement over the existing
condition of 139.3 seconds.
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Table 59. Projected 2035 PM peak hour LOS by approach of every intersection

Int.

Main

1
2
3
4
5
6
7

PR-2
PR-110
PR-110
PR-107
PR-2
PR-2R
PR-2R

8

PR-2R

9

PR-2R

10
11

PR-2
PR-459

12

PR-459

13

PR-111

14

PR-111

15

PR-111

16

PR-111

17

PR-2

18

PR-107

19

PR-107

Secondary
PR-110
PR-459
PR-4466
Burns Road
PR-107
PR-440
PR-111R
PR-2 SB
Ramp
PR-2 NB
Ramp
PR-459
PR-463
Gral. Ramey
Ave.
PR-115
PR-2 South
Off-Ramp
PR-2 North
Off-Ramp
Juan Yuyo
Santos St.
Juan Yuyo
Santos St.
PR-460
Borinquen
Town Plaza

Westbound
Westbound
Westbound
Westbound
Westbound
Westbound
Northbound

Northbound
Approach
LOS / Delay
(sec)
D / 41.6
A / 4.2
A / 0.6
A / 0.0
E / 61.7
A / 0.0
B / 11.2

Southbound
Approach
LOS / Delay
(sec)
D / 52.6
A / 2.9
A / 3.0
B / 10.1
D / 44.3
A / 2.2
----

Eastbound
Approach
LOS / Delay
(sec)
C / 26.7
C / 17.1
B / 12.8
---E / 62.1
---A / 1.4

Westbound
Approach
LOS / Delay
(sec)
E / 60.0
C / 23.5
A / 9.8
F / 73.2
E / 63.8
B / 11.5
A / 0.0

Westbound

----

C / 22.5

D / 44.4

E / 61.8

Westbound

----

----

B / 15.2

C / 33.8

Northbound
Westbound

F / 263.0
A / 0.0

F / 116.7
A / 7.9

F / 189.4
----

F / 231.0
F / 334.0

Southbound

----

F / 252.2

B / 10.5

A / 0.0

Eastbound

E / 64.8

D / 46.9

E / 67.8

B / 19.7

Northbound

F / 511.6

----

A / 0.0

B / 14.4

Northbound

E / 35.8

----

A / 0.0

A / 0.0

Westbound

A / 0.0

A / 9.7

----

F / 618.2

Northbound

F / 298.3

F / 214.0

F / 162.7

F / 194.6

Eastbound

D / 36.8

E / 68.1

F / 100.5

D / 37.9

Eastbound

B / 15.2

C / 34.7

E / 67.6

C / 20.4

Critical
Approach
Group

from the Puerto Rico Infrastructure Financing Authority (AFI, for its Spanish acronym). This lead
to the decision to evaluate two alternatives: (1) future condition with improvements to the
existing infrastructure and no extension of PR-22; and (2) the alternative of analyzing an
assumed impact of traffic volumes from the construction of PR-22. The following map illustrates
the proposed extension of the PR-22.
Figure 84: PR-22 Proposed Extension

Conclusions
Based on the results obtained for both the 2035 projection under the Do-nothing scenario, the
LOS in the region will continue to deteriorate during that time frame. Although the existing
infrastructure will be able to meet projected future demand, there are segments along the
network that will have excessive delays. This is of particular importance for the PR-2 corridor,
which is the major arterial running along the Municipality of Aguadilla, and it is therefore a
fundamental element for the movement of people, freight, and services in the area.

3. Traffic Assignment Model
Introduction
In order to evaluate alternatives to the do-nothing scenario for the future condition, a variety
of factors were considered. The evaluation of alternatives in this study is based on the
construction of the extension of PR-22, from the Municipality of Hatillo to Aguadilla. At the time
of writing this Report, projected traffic volumes and alignment of PR-22 could not be obtained
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This task was performed through the application of computer-based traffic assignment

Expected trip generation has been separated by peak period of the day, and corresponding

models, which follow the mathematical model presented in the HCM.

percentage of entering and exiting traffic.

In addition, the most significant capital projects proposed in Aguadilla over the course of the

Expected traffic to be generated by Plácido Acevedo Plaza is two vehicles entering and two

20-year period are included in the analysis, with their corresponding trip generation. Re-

vehicles exiting for every weekday. Thus, these were not included in the traffic generation

assignment of traffic on the road network is performed, based on the change in travel

analysis, since those trips may be included in the expected regular growth on demand.

patterns, if any, expected to occur due to the proposed improvements along the principal

Table 60. Trip generation of proposed projects in the Municipality of Aguadilla

corridors.

232-High Rise

D

56

232-High Rise

D

56

9

37

21

13

3

Real Marina Apts.
Atlantic Sunviews
Apt.
Ocean Dreams Apts.

AM PEAK
Entering
Exiting
9
37

232-High Rise

D

40

8

33

18

11

4

Columbus Landing

232-High Rise

D

160

14

61

43

27

5

Fine Arts Complex

232-High Rise

D

27

7

30

15

9

6

Columbus Landing

231-Low Rise

D

340

62

187

416

340

Traffic assignment modeling

7

Costa del Sol

231-Low Rise

D

970

201

603

1350

1105

Two different software were used for the traffic analysis of proposed conditions: SYNCHRO V9.1

8

Discovery Bay

231-Low Rise

D

737

150

449

992

811

Once traffic is re-assigned, the expected traffic conditions are evaluated for a series of

ITEM

alternatives, based on the expected levels of service at the same locations where the existing

1

condition was evaluated.

2

Based on the results obtained, general design guidelines related to the improvements needed
along the studied corridors, including number of lanes, type of intersections and controls, and
other geometrical characteristics are recommended.

Project Description

CATEGORY

UNITS

AMOUNT

PM PEAK
Entering
Exiting
21
13

9

Las Cascadas Hotel

310-Hotel

R

79

25

21

26

19

and SIDRA Intersection 5.1, both macroscopic simulation software. Although the traffic

10

Fine Arts Complex

310-Hotel

R

128

38

31

42

30

operations analysis for this project consisted primarily of the evaluation of existing and future

11

Columbus Landing

330-Resort Hotel

R

300

57

22

279

370

measures of effectiveness (MOE) for the major intersections in the area, which can be

12

Costa del Sol

330-Resort Hotel

R

180

22

9

196

259

analyzed as a network by SYNCHRO V9.1, SIDRA Intersection 5.1 was used to assess conditions

13

Discovery Bay

330-Resort Hotel

R

330

66

26

298

395

14

Discovery Bay

420-Marina

D

500

13

27

57

38

15

Columbus Landing

Sq.Ft.

17,000

---

---

128

100

16

Fine Arts Center

473-Casino
820-Shopping
Center

Sq.Ft.

27,125

44

28

130

135

at the intersections where existing controls are proposed to be replaced with modern
roundabouts, or where new intersections will consider this type of control. The latter were
analyzed as isolated intersections.

D: Dwelling/R: Room/ D: Dock/Sq. Ft: Square Feet

Modeled network
The modeled network considers the same roadway network included in the analysis of the
existing and do-nothing conditions. The model was modified in order to present capital
improvements needed to reduce congestion, and traffic generated from the proposed major
projects in the city was added, as well.

Traffic generation
The major projects proposed in the MOA, which were identified and detailed in Chapter II, will
generate additional traffic to the roadway network. This will represent additional traffic
demand over the projected annual increase of 0.5% of the existing condition.
Traffic generation was determined using the guidelines presented by the ITE, and the
mathematical models included in their 8th Edition of the Trip Generation Manual. The results of
the expected trip generation for each proposed project are presented in the following table.
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Aguadilla. Thus, for modeling purposes, a 40% reduction of through-traffic along PR-2 was

Results
Traffic Distribution and Analysis
Existing traffic distribution through the roadway network will remain as it is for the analysis of the
alternative in which PR-22 will not be built, defined herein as Alternative 1. The only

considered.
Regardless of the above-mentioned alternatives, the following improvements to the roadway
network were considered in the traffic operations model:

modification to existing traffic conditions will be the addition of the annual growth factor,

1. Elevated intersection at Juan Yuyo Santos Street with PR-2: Construction of an above-

which will be considered at 1.15, since this Alternative will include the addition of traffic

grade crossing for North-South through movements at the intersection of PR-2 with Juan

generated by the major capital projects of the MOA.

Yuyo Santos Street. The existing signalized intersection does not have enough capacity

The reason for modifying the growth factor from 1.10 to 1.15 is that total traffic generated in
the AM and PM peak periods by the proposed projects averages 13% of the total traffic in the
same periods, based on the intersections where manual counts were done for this project.

to effectively manage traffic operations, creating long queues and high delays for
motorists. The significant impact that the PR-2 corridor has on the transportation network
of Aguadilla warrants the construction of the overpass.

Alternative 2, which considers that the extension of PR-22 to Aguadilla will be constructed,

2. Safety Improvements to PR-459 with PR-110 Ramps: Conversion of the intersection of PR-

assumes that 40% 11 of through traffic currently traversing the PR-2 corridor in Aguadilla, will be

110 Northwest off-ramp with PR-459 from a stop control to a traffic signal. This conversion

absorbed by PR-22.

was proposed due to the expected delays in the future condition. In order to provide

Thus, 40% of through traffic along the intersections of PR-2 will be

deducted, in order to assess the potential impact of having PR-22 extended to the
Municipality. The same growth factor used in Alternative 1 was also used in this Alternative.

efficient and safe traffic operations, a signal is warranted for expected traffic volumes.
3. Safety Improvements to PR-111 with PR-2 Southbound Off Ramps: Conversion of the

4. Analysis of future conditions with alternatives

intersection of PR-2 South off-ramp and PR-111 from a stop control to a traffic signal. This

Introduction

conversion was proposed due to the expected delays in the future condition. In order

This section presents the results obtained from the analysis to the two alternatives that include
long-range capital improvements to the roadway network in the MOA. The analysis of

to provide efficient and safe traffic operations, a signal is warranted for expected traffic
volumes.

alternatives includes the expected growth in vehicular traffic based on annual projection

4. Safety and operational improvements to the intersection of PR-459 and PR-463, to

factors, as well as additional trips generated by the most significant projects expected to be

create a left turn and right turn lane on PR-463: Important to provide safe connectivity

built. Furthermore, the analysis of alternatives includes capital improvements to the roadway

to the Inter-American University. This project includes the addition of one (1) lane for the

network expected to be constructed as part of Aguadilla’s long-range infrastructure

WB approach of the intersection of PR-459 with PR-463, in order to have one (1) left-

investment.

and one (1) right-turn lane.

Modeled proposed alternatives
The single, most significant difference between the two alternatives analyzed is related to the
construction of the extension of State Road PR-22, from the Municipality of Hatillo to the
Municipality of Aguadilla.

As previously indicated, the extension of PR-22 could play a

significant role in Aguadilla’s surface transportation network and was, therefore, considered in
the analysis of alternatives.

5. New Burns Connector from PR-110 to PR-107:
a. Conversion of the intersection of PR-107 with Burns Road from a stop control to a
modern roundabout. It is the Municipality’s desire to include a modern
roundabout to create safe and efficient traffic operations, as well as to enhance
the access to the Borinquen Airport with a recognizable physical landmark.

Under Alternative 1, all traffic will use the existing roadway network since it considers that the

b. Conversion of Burns Road from a two-lane bi-directional road to a four-lane

extension of PR-22 will not be built. Alternative 2 considers that PR-22 will be extended to

boulevard, extending from PR-107 to PR-110. This conversion and extension of
Burns Road is proposed by the MOA, in order to provide additional access to the

Given that at the time of writing this report, the estimates prepared by AFI were not available for the studies of PR-22, the 40%
was estimated and used for comparative purposes only.
11
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Borinquen Airport, taking into consideration the future South expansion of the
airport.
c. Construction of a modern roundabout at the intersection of Burns Road and the
connecting segment to PR-459. Being a preferred traffic control, the roundabout
was modeled for the proposed new intersection, considering its efficiency in
handling traffic, reduction of conflicts, and enhancement of the area.
d. Conversion of the intersection of PR-110 and Industrial Street to allow turning
North and South turning movements onto and from Burns Road, with the possible
conversion from a stop control to a traffic signal. This intersection provides a
more feasible and safer access to the proposed boulevard, since the
intersection of PR-110 with the access to Hewlett-Packard facilities has an
additional intersection to the West with PR-110R.
6. Improvements to PR-107 intersection with E Street: Conversion of the intersection of PR107 with E Street from a stop control to a traffic signal. This conversion is proposed in
response to expected increase in traffic volumes due to future development of the
Airport Region and the Tourist Interest Zone (TIZ). Ultimately, the construction of an
overpass as recommended in the PR-22 expansion project is the preferred
recommendation resulting from this analysis, though this will require coordination with
regional entities.
7. Roundabout PR-110 with PR-2 right turn Slip Lane: Conversion of the intersection of PR-2
right-turn ramp slip lane with PR-110 from a stop control to a modern roundabout. The
modern roundabout is an effective traffic control, which is also part of Federal Highway
Administration’s (FHWA) Every Day Counts (EDC) initiatives. The modern roundabout
promotes efficient traffic operations, increases operational safety by reducing conflicts
at intersections, and enhances its surroundings.
The following figure shows the proposed improvements to the roadway network which were
evaluated in the alternatives for future improvements. These images also show the geometric
configuration of the intersections to be improved and those that are proposed to be
constructed, in terms of traffic control, lanes, and movements.
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Figure 85. Proposed improvements to the roadway network which were evaluated in the alternatives for future improvements

Proposed roundabout at the intersection
of PR-107 and Burns Road
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Operational analysis of 2035 alternatives

Table 62. 2035 PM peak hour LOS by intersection

The operational analysis for the 2035 condition with improvements was done by including

Int.

Main

Intersection
LOS / Delay (sec)

Secondary

the projection factors for increase in traffic into SYNCHRO V9.1, making the corresponding

1

PR-2 RT Ramp

PR-110

A / 7.6

modifications to the roadway network, and recalculating the model. After making the

2

PR-110

PR-459

C / 21.4

modifications to the SYNCHRO V9.1 model, proposed intersections recommended for

3

PR-107

Burns Road

C / 23.8

conversion into modern roundabouts were modeled as isolated intersections using SIDRA

4

PR-107

E Street

E / 66.6

4

PR-459

PR-463

E / 44.4

5

PR-111

PR-2 West Ramp

E / 75.2

6
7

PR-2
Burns Rd.

Juan Yuyo Santos St.
PR-459 Connector

D / 46.1
B / 11.7

Intersection 5.1, which is also a macroscopic model with HCM analysis capabilities.
Furthermore, both alternatives were simulated using SimTraffic, a microscopic traffic
simulation model that is part of Trafficware’s Synchro Suite. The microsimulation model was
used to assess the expected traffic operations with regards to the results obtained from the
macroscopic model.

The following figure shows the geometrical layout of the roundabouts discussed above.

Since the factor that differentiates both alternatives is the reduction of through traffic along

The proposed lane configuration will allow the intersection to operate at the acceptable

the intersections of PR-2 with PR-110, PR-459, and PR-107, due to the proposed construction

levels of service previously discussed.

of PR-22 in the future, MOE’s for the remaining intersections that have proposed
improvements will be presented first. From the results obtained for the analysis of the 2035
morning peak hour, as presented in the following table, all intersections where
improvements are proposed show acceptable LOS.
Table 61. 2035 AM peak hour LOS by intersection
Int.

Main

Secondary

Intersection
LOS / Delay (sec)

1

PR-2 RT Ramp

PR-110

A / 8.1

2

PR-110

PR-459

C / 34.4

3

PR-107

Burns Road

C / 19.6

4

PR-107

E Street

B / 12.0

4

PR-459

PR-463

A / 7.2

5

PR-111

PR-2 West Ramp

E / 64.3

6

PR-2

Juan Yuyo Santos St.

D / 36.8

7

Burns Rd.

PR-459 Connector

C / 17.5

Likewise, from the results obtained for the analysis of the 2035 afternoon peak hour, as
presented in the following table, all intersections where improvements are proposed show
acceptable LOS.
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Figure 86. Geometrical layout of the roundabouts

Alternative 1
The results for the assessment of Alternative 1 are focused on necessary improvements to
the intersections of PR-2 with PR-110, PR-459, and PR-107, in order to safely and efficiently
handle future traffic demand, considering that State Road PR-22 will not be extended to

Proposed roundabout
at the intersection of
PR-2
2 RT Ramp with PR110.

the MOA. The results for the morning and afternoon peak periods are presented in the
following tables.
Table 63. 2035 AM peak hour LOS by intersection
Int.

Main

Secondary

Intersection
LOS / Delay (sec)

1

PR-2

PR-110

D / 39.0

2

PR-2

PR-459

F / 216.9

3

PR-2

PR-107

E / 56.8

Table 64. 2035 PM peak hour LOS by intersection

Proposed roundabout
at the intersection of
Burns Blvd. with PR-107.

Int.

Main

Secondary

Intersection
LOS / Delay (sec)

1

PR-2

PR-110

D / 49.0

2

PR-2

PR-459

F / 241.8

3

PR-2

PR-107

E / 76.2

As can be seen the intersections of PR-2 with 110 and 107 present acceptable LOS for both
the morning and afternoon peak hours. However, the intersection of PR-2 with PR-459
continues to operate at unacceptable LOS and average delays over 200 second for both
peak hours.
Alternative 2
The results for the assessment of Alternative 2 are focused on showing the potential positive
impact that the construction of the extension of PR-22 to Aguadilla could have to the
Proposed roundabout at
the intersection of Burns
Blvd. with PR-459
Connector.

intersections of PR-2 with PR-110, PR-459, and PR-107, in order to efficiently handle future
traffic demand. The results for the morning and afternoon peak periods are presented in
the following tables:
Table 65. 2035 AM peak hour LOS by intersection

1

PR-2

PR-110

Intersection
LOS / Delay (sec)
C / 27.1

2

PR-2

PR-459

F / 179.9

3

PR-2

PR-107

D / 41.4

Int.
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Table 66. 2035 PM peak hour LOS by intersection.
Int.

Main

Secondary

Intersection
LOS / Delay (sec)

1

PR-2

PR-110

C / 27.3

2

PR-2

PR-459

F / 162.2

3

PR-2

PR-107

D / 39.2

Figure 87. Modeled roundabout at the intersection of PR-2 with PR107

As can be seen the intersections of PR-2 with 110 and 107, present acceptable LOS for
both the morning and afternoon peak hours, and significant improvements when
compared to Alternative 1. However, the intersection of PR-2 with PR-459 continues to
operate at unacceptable LOS, but average delays are reduced by almost 50 percent for
both peak hours.
The results presented for the intersection of PR-2 with PR-107 are based on the existing
traffic control operating at the intersection, which is a semi-actuated traffic signal and
operate at very good LOS. However, the Municipality proposes the elimination of the latter
in favor of a modern roundabout. Therefore, this intersection was modeled as a modern
roundabout based on expected traffic volumes.
The results of the macroscopic model, with the roundabout included, for the 2035 AM peak
period presents average delays of 18.7 seconds, with a LOS C, and for the PM peak period
average delays of 92.2 seconds, corresponding to a LOS F.

As can be seen the

construction of a roundabout, even though it improves the morning peak hour it presents
serious deterioration for the afternoon peak hour when compared to the elevated
intersection proposed by the construction of PR-22. The construction of a roundabout at
the intersection of PR-2 with PR-107 is not recommended nor desirable, based on the
deterioration of the afternoon peak hour; the complexity of maneuvers in a three-lane
circulating layout; the expected queue length at the intersection of PR-2 with PR-459,
which would most likely interfere with the operation of the roundabout; and the urban
context in which the intersection is located.

The figure below shows the modern

roundabout modeled for the intersection of PR-2 with PR-107.

5. Conclusions
The high levels of existing and projected congestion in Aguadilla require immediate
attention. The analysis demonstrate that, in the do-nothing scenario, traffic conditions will
continue to worsen at key intersections throughout the roadway network if no geometric
improvements are applied, even with optimization of cycle phases and timing plans for
signalized intersections.

These conditions are predicted to worsen even without

consideration for the potential impact of Municipal Capital Projects.
In the analysis of alternatives, the construction of PR-22 appears to have limited impact on
LOS at key intersections in the Municipality, mainly only on PR-2 from PR-459 to PR-107. As
such, regarding traffic alleviation, the combined strategies of 1) optimizing phasing and
timing at key intersections and 2) implementing the proposed geometric improvements to
the roadway network appear to be sufficient to manage most projected growth, without
accounting for the positive impacts of transit, biking, and walking infrastructure.
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route starts at the Multi-modal Transit Center at the intersection of PR-110 with PR-2;

B. PROPOSED ALIGNMENT OF INTRA-MUNICIPAL TRANSIT SYSTEM

where it will continue along PR-110 and finish at the main terminal of the BQN.

1. Introduction
The Municipality of Aguadilla strives to consolidate itself as the regional leader in social and

│

State Road PR-107, between PR-2 and BQN, which serves Borinquen and
Camaceyes wards, and will also connect PR-2 to the international airport.

economic development. One of its key strategies is to establish a robust, multi-modal

Furthermore, this route will serve proposed Municipal tourist attractions along the PR-

transportation network that facilitates the movement of people, freight, and services within

107 corridor. This route starts at the Multi-modal Transit Center at the intersection of

the boundaries of the Municipality, and throughout the region.

PR-107 with PR-2; where it will continue along PR-107 and finish at the main terminal
of the BQN.

As part of this objective, the Municipal Government seeks to include the establishment of
an intra-municipal transit system that provides accessibility to all users throughout Aguadilla
in its transportation plan. This system will connect the outermost suburbs of the Municipality

│

State Road PR-459, between PR-2 and Gen. Ramey Avenue, which will serve San
Antonio ward and the Inter-American University. This route starts at the Multi-modal

with the city’s CBD and the airport. The system will not only serve local residents of

Transit Center at the intersection of PR-107 with PR-2; where it will continue along PR-

Aguadilla; it will also be an important transportation alternative to visitors.

2 to its intersection with PR-459, where it makes a left turn onto PR-459 and continues
on PR-495, finishing in San Antonio ward.

2. Proposed alignment
The proposed transit system’s alignment presented in this Report has the purpose of

│

CBD connector, from the central plaza in Aguadilla to the intersection of PR-107 with

The

PR-460, which will serve users of the four previous routes in order to reach the

proposed system was based on the following parameters identified from the evaluation of

Municipality’s CBD. This route starts at the “público” terminal in Aguadilla CBD using

the existing transit services and the surveys performed to “público” users and drivers. First,

PR-111R northbound up to its intersection with PR-107, where it continues northbound

in the process of establishing the route alignment, the preferred destinations indicated will

to its intersection with PR-460 where it makes a right turn and continues on PR-460 up

be used, such as shopping centers, government offices, the CDB, as well as residential

to the Multi-modal Transit Center at the intersection of PR-107 with PR-2. On the

areas such as Borinquen Ward. Second, to establish operational parameters, aspects such

return trip it uses PR-460 to the intersection with PR-107 where it makes a left turn on

as punctuality and reliability, hours and extent of the operation, as well as the frequency of

to PR-107 and continues on PR-107 up to its intersection with PR-2R where it makes

trips will be used. Finally, based on the interview with the planning office of the Municipality

left turn and uses PR-2R to access the “público” terminal.

analyzing the feasibility of such a system, at a planning and conceptual level.

a projected annual budget of approximately $2.5 million for operating expenses was
established. Based on the findings, the principal objective behind the formation of the
new system will be to provide a complete and reliable transit experience for all, and

│

State Road PR-111, between the CBD and the Metropolitan University of Puerto Rico,
which will serve residents in the Southern wards of the Municipality with a direct
connection to the CBD. This route starts at the “público” terminal in Aguadilla CBD

achieve financial sustainability.

using PR-2R westbound up to its intersection with Betances Street, where it continues

Based on the above-mentioned parameters, the following routes were determined to be

southbound to its intersection with PR-111 where it makes a right turn and continues

the most critical for a new system of this nature:

on PR-111, up to its intersection with PR-443 where it makes a U-turn and arrives at
the Metropolitan University. On the return trip it uses PR-111 to the intersection with

│

State Road PR-2, between PR-110 and PR-107, which is a commercial corridor
consistently identified in the O-D study. This route will run from the “público” terminal
in Aguadilla CBD along PR-2R where it will make a left on to the PR-2 northbound
access ramp. Once on PR-2 it will continue along PR-2 to its intersection with PR-110
where it will connect to the PR-110 route and the Regional System.

│

PR-2R to access the “público” terminal.
The above-mentioned routes are presented in the following figure. These routes are
presented at a conceptual level, the final routes to be implemented shall be studied at a
more detailed level prior to implementing.

State Road PR-110, between PR-2 and BQN, which connects PR-2 to the
international airport, and serves Arenales, Montaña, and Aguacate wards.
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Figure 88: Proposed intra-municipal transit system routes

│

Calendar days of operation, separated between weekdays, Saturdays, and
Sundays;

│

Schedule of new lines, which allows the analyst to input various schedules
throughout the day. The latter may present variation in frequency and vehicle
speeds, based on the different periods of the day during which the system will be
operating.

For the proposed routes, the following parameters were used in the Remix model:
│

Estimated cost of operation: $50.00 per hour.

│

Layover: 10% of total trip.

│

Weekday schedule of operations: 6:00 am – 9:00 pm, every 45 minutes12.

│

Saturday schedule of operations: 7:00 am – 9:00 pm, every 60 minutes.

│

No service on Sundays.

│

Vehicle speed: 16.1 kph.

As a result of these parameters, the total annual operating costs for the proposed system
are estimated at $2.64 million. The system will require 12 buses to operate in the proposed
schedule.
Total annual operating costs for the proposed system are estimated
at $2.64 million. The system will require 12 buses to operate in the
proposed schedule.

4. Benefits
The system has the potential of creating a significant impact in Aguadilla, especially
among the most economically disadvantaged segment of the Municipality’s population.
The following figure shows the proposed system with the geo-referenced layer of the

3. System Operations
The above presented routes were modeled using Remix, a transit planning tool that uses a
geographic information system (GIS) platform and transit analysis models to design and

number of people per square mile falling below the nation-wide poverty level, as defined
in the U.S. Census. The following figure shows that all areas where this segment of the
population are concentrated would benefit from this service.

evaluate existing and proposed transit routes. Remix uses some of the following variables to
calculate operational costs and number of vehicles needed per route:
│

Estimated costs per hour, per bus, or per km;

│

Layover between trips, calculated as a percentage of time of minimum number of
minutes;
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The wait-time is a preliminary recommendation to launch the system and maintain the operational and capital costs. The
operation will be carefully monitored and in the future more buses could be added to the system to reduce wait time, if
necessary.
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Figure 89. Proposed system and people per square mile falling below poverty level

The following figure reinforces the fact that the system will bring social justice to the most
disadvantaged segment of the population of Aguadilla, since it will provide access to
transportation to people who do not own a private vehicle. The image shows the
proposed system with a geo-referenced layer of the number of households per square mile
with no vehicle available, obtained from the U.S. Census Bureau.
People from Aguadilla with no access to a private vehicle may be given access to the
CBD, BQN, and other important destinations in the Municipality with the proposed system.

Figure 90. Proposed system and households per square mile with no vehicle available

Finally, the following three figures show the impact of the proposed transit system on
specific segments of the population, respectively:
│

Senior citizens: number of people per square mile who are 65 years or older.

│

Youth: number of people per square mile who are 18 years or younger.

│

Disabled: number of people per square mile who have a disability.

These images show the proposed alignment of transit routes with the corresponding georeferenced layers obtained from the U.S. Census Bureau. The results are consistent with the
analysis that the system would bring social justice to the segment of the population that
needs access to transportation the most.
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Figure 91. Proposed system and number of senior citizens per square mile
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Figure 92. Proposed system and number of youth per square mile
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Figure 93. Proposed system and people with disabilities per square mile

Figure 94: Existing “Público” Routes

5. Integration with Existing “Público” Services
The bus service listed above is intended to complement the existing “público” service, and
shall be implemented starting in areas with minimal or no service, according to the FY-2015
survey from the Department of Transportation and Public Works, such as PR-110, CBD
Connector and PR-111 to the south. In areas where existing “públicos” service is strong,
according to the survey, the municipality should first incentivize the “Públicos” into
operating on a fixed schedule and service hours as presented in this report. The following
figure demonstrates the origin and destination of “público” routes, though exact route
information was not available. The proposed intra-municipal system is also mapped for
comparison.

6. Paratransit Services
To comply with the Americans with Disability Act and Federal Regulations, as a compliment
to the services listed above, Paratransit services must be offered to people with disabilities.
At a minimum the service shall cover three quarters (¾) of a mile on both sides of the
center line of the programed routes and have the same operation hours as the fixed route
services.

In addition, the buses used for the regular operation shall comply with the

minimum accessibility parameters of FTA.

7. Vehicle Maintenance Plan
Vehicle maintenance is critical to ensure the availability and efficient operations of the
service.
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At a minimum, the vehicle maintenance plan shall be comprised of three
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principal components; 1) daily inspection, 2) preventive maintenance, and 3) a follow up

Figure 95. Vehicle recommended for Intra-Municipal Routes

plan.
Vehicle recommended for IntraMunicipal Routes
(Source: www.ford.com)

The daily inspection plan, is an inspection that shall be performed prior to the start of
service every day which will include a walk around by the designated employee to identify
any damage to the vehicle as well as the verification of fluid levels such as but not limited
to gasoline, motor oil, and transmission fluid. Results of said inspection shall be recorded
and filed for each vehicle.
Scheduled preventive maintenance is the maintenance program that shall be executed
based on either a given time frame, the cumulative miles of operation, or the
manufactures recommendations. The basis for this program is to ensure the periodic
inspection and maintenance of the vehicle so as to provide sound operating vehicles and

Interior of Vehicle recommended for IntraMunicipal Routes
(Source: www.media.ford.com)

minimize the possibility of breakdowns during operations. Results of the maintenance shall
be recorded and filed for each vehicle.
Finally, the follow-up plan is a plan that will provide for continual monitoring of the
corrective actions identified during the preventive maintenance of the vehicles to assure
said actions are completed. Results of the follow up procedures shall be recorded and
filed for each vehicle.
The vehicle maintenance plan does not include corrective actions that arise from the
breakdowns of a vehicle during operations. The idea of the maintenance plans is that
these be identified and corrected prior to breakdowns occurring during service.

8. Fleet description
For intra-municipal routes that will have to address the challenge of traversing smaller roads
and tighter spaces. A smaller vehicle is recommended, with the following characteristics:
the vehicle shall have a floor plan with a side door, 2 seats on one side and 1 seat on the
other, and a central passageway for easy access. It must also include a wheelchair lift to

9. Bus Stop Location

comply with federal regulations and guaranty access for handicap people. Efforts should

Areas where bus stops will be located are characterized as either urban areas, suburban

be made to purchase low-emissions efficiency vehicles.

areas or rural areas. Based on the characteristics of each area, the following bus stop

The market has various products, but it is recommended to purchase a van similar to the
Ford Transit Wagon XL or XLT, which comes in 8, 12, and 15 passenger configurations in a

spacing is recommended:
▐

Urban areas - Between 125 to 300 meters, based on the concentration of economic
activity

mini-buss layout similar to the ones presented in the following figures:
▐

Suburban areas – Between 300 to 500 meters, based on household distribution and
economic activity

▐

Rural areas – Stops shall be assigned on a case by case basis, depending on
amount of and density of households, and the location of economic activity.
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▐

Additional stops will be concentrated on servicing special economic and tourist
development areas, with high economic activity or potential.

Need for the project
The elements proposed for the Comprehensive Transportation Study for Aguadilla consist

Bus stop location and type are determined by demand, field characteristics and

primarily of strategies to reduce traffic congestions by enhancing alternative modes of

constraints, and available space for construction. As such, final locations shall be

transportation. As the analysis presents, residents and visitors to Aguadilla rely heavily on

determined in the implementation phase. For locations in the CDB where space is limited,

the private automobile for transportation, and there are problems of congestion

the recommended infrastructure for a stop is a pole and sign with no shelter. In sub-urban

throughout the major routes and around the centers of economic activity. Given

and urban locations where space is available the recommended stop is a sign and pole

projections for future congestion, levels of service, and the changing demographics of the

and a shelter as can be seen in the figure below.

population, as well as increased activity due to the expansion of the Airport as well as new
technology parks and other public and private investments, transit alternatives are urgently
needed for the Municipality. The proposed solutions consist primarily of an intra-municipal
bus system, as well as improved pedestrian and bicycling infrastructure. Connectivity
across modes is encouraged. The projects are necessary in order to enhance mobility of
citizens and visitors, stimulate and facilitate economic development, reduce congestion,
and develop a more efficient, safe, connected, and environmentally friendly transit system
that supports all road users.

Alternatives
The Study takes into account the cumulative proposed and suggested projects of prior
plans. The result is a coordinated approach to Aguadilla’s future transit development. As
no other similar plans are under development, the only likely alternative is a do-nothing
scenario.

A do-nothing scenario would likely have a more detrimental impact on the

environment over the long-term, as problems of congestion would increase without proper
alternative transportation planning.
Source: EFGB

Figure 96. Small Shelter with seating

Environmental features of Aguadilla
This section provides a brief overview of the existing environmental features of Aguadilla.
The environmental features identified are layered with the proposed intra municipal transit

10. Preliminary environmental assessment for the proposed routes of the municipal
transportation system

routes to garner information about possible impacts of these routes on the environment.

The following section provides an environmental assessment for the proposed transit routes.

environmentally sensitive areas, however since the areas do not intersect, some

Many environmental features were considered such as natural protected areas or

The purpose is to consider and assess environmental factors throughout the transportation

information is omitted.

system planning. This section includes a description of the need and purpose of the project

Proposed intra-municipal routes

and a discussion of alternatives.

This is followed by preliminary information about

environmental features present in Aguadilla, the estimated impact on these features, as
well as the agencies that should be consulted. NEPA requirements and guidelines were
consulted to develop this section.
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The proposed routes make use of existing road infrastructure. They connect the rural and
coastal parts of the MOA with the city’s center and main access road, PR-2 as shown in the
following figure, that overlays with a representation of the karst restricted area.
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Protected lands
As previously indicated in Chapter 2, since proposed transit routes are recommended on
existing infrastructure, there are no foreseen impacts on the Karst Restricted Area.
However, according to the PRAPEC, the DNER must be notified for any proposed activity in
the karst physiography of Puerto Rico, whether it is inside or outside the restricted area.
Figure 97. Proposed transit routes and the karst restricted area

needed in future planning and design processes. However, at this conceptual level this
information may be useful to avoid locating important infrastructure in risk areas.
Although it is not recommended to promote public investment in risk areas, there’s a need
to provide public transportation in these zones where disadvantaged populations are
concentrated. Of the proposed routes, only two fall in the flood zone AE. The AE flood
zone consists of areas subject to inundation by the 1-percent-annual-chance flood event.
The proposed route named CBD has a small stretch of road at the city’s center that falls
under the flood zone AE. Similarly, the route that traverses the PR-111 has a bigger stretch
that falls under the AE Flood Zone, it spans from the city’s center in the Pueblo ward unto
Victoria ward.
An important note is that the related infrastructure would not be developed in this area,
only the buses will run through them. The MOA will take all the preventive measures to
protect live and property in the event of flooding in these areas.

Flood zones
To have an idea of the areas subject to flood in Aguadilla, the FEMA-FIRMS were revised.
These maps are for insurance purposes and not for planning, thus more in depth analysis is
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Figure 98. Flood zones and proposed transit routes

Landslide susceptibility
Almost all of Aguadilla has a low susceptibility to landslide. The parts that have high and
highest susceptibility are located on the southern part of the municipality. Of the proposed
routes, only the southernmost, PR-111, has a stretch beginning in Victoria and ending in
Palmar that falls inside an area with high susceptibility to landslides.

Figure 99. Susceptibility to landslides and proposed transit routes

Environmental impacts of proposed transit routes
Given that the proposed routes and road improvements will make use of existing road
infrastructure, no foreseeable environmental impacts are expected to occur, either on the
community or on species of flora or fauna, given that no new construction would be
required.

There are expected to be no diminution of aesthetic, anthropological,

archeological, cultural, historic, scientific, environmental, or social values related to the
natural or built environment as a result of the project. Conversely, the proposed projects
are intended to reduce congestion by providing alternate modes of mobility, and could
therefore help enhance the environment by reducing automobile dependency, CO2
emissions, and waste generated by vehicles, among other pollutants such as light and
noise.
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possible Park and Ride facility is recommended (Stop 3); continues west to the intersection

Agencies and persons to be consulted
The agencies and persons that should be consulted for the implementation of these
transportation improvements include, but are not limited to:

with PR-107, where it can connect to multiple municipal routes (Stop 4). From there it
continues south to the intersection with PR-2R, or the main entrance to the central business
district of the MOA where it will also connect to municipal routes (Stop 5). From this point it

Puerto Rico Department of Transportation and Public Works, Puerto Rico Highways

continues on PR-2 to its intersection with PR-111 where it will turn eastward and use PR-111

and Transportation Authority

to provide service to the Metropolitan University’s campus (Stop 6) making a U-turn and

│

Puerto Rico Department of Natural and Environmental Resources

continuing on PR-111 back to PR-2 where it turns southbound and continues on PR-2 to the

│

Puerto Rico Planning Board

│

Puerto Rico Permits Management Office

│

intersection with PR-417 where the Aguada intermodal transit station is located, and a
possible Park and Ride facility is recommended (Stop 7).

Aguada Municipal Systems. From Aguada it will continue southbound to the intersection
with PR-402 where the Añasco intermodal transit station and possible Park and Ride facility

Conclusions
The intra-municipal transit system proposed for Aguadilla is a first step in meeting transit
needs in the Municipality, and is designed to be expanded and integrated with future
regional inter-municipal systems. For the final design, future research could investigate how
to improve efficiency and reliability by further reducing wait time for passengers and
expanding to other wards.

Here it will connect to the

Other technologies to investigate include means of

communicating bus schedules and route information, preferably in real time, in order to
allow riders to plan trips efficiently.

Añasco it will continue south on PR-2 to its intersection with PR-64/PR-342 in Mayagüez
where it can provide service to the Mayagüez Airport through a local trolley system (stop
9); continues South to its intersection with PR-2R in front of the University of Puerto Rico (stop
10); continues south on PR-2 to the intersection of McKinley Street where the Mayagüez
intermodal transit station and possible Park and Ride facility is recommended, and it will
connect to the Mayagüez Municipal Systems (Stop 11). The resulting route has a total
length of approximately 92 kilometers round-trip.
The following figure illustrates what the inter-regional transit system proposed by the MOA

C. PORTA DEL SOL REGIONAL TRANSIT SYSTEM
As part of the study, the integration of the intra-municipal transit system with a future
regional inter-municipal system was evaluated. The MOA plans to implement this system
between neighboring municipalities like Isabela, Añasco, and Mayagüez.

is recommended, and it will connect to the Añasco Municipal Systems (Stop 8). After

may look like, with its possible stop locations and transfer stations to the proposed
Municipal transit system.

This section

presents a sketch-level analysis of a transit system that has been proposed along the
western coast of Puerto Rico that would connect the municipalities from Isabela to
Mayaguez. The first attempt to evaluate the viability of this type of system was made by
the PRHTA in the early 1990’s when they commissioned a transportation study to evaluate
the viability of this system. This study is not intended as an update of said study but more a
sketch-level evaluation of an alternative to those presented in the study.

1. Proposed Route
For the sketch-level analysis to be performed, the route to be evaluated is defined with 11
stops, starting in Isabela at the intersection of PR-2 with PR-4494, where an intermodal
transit station with a possible Park and Ride facility is recommended (Stop 1). The route
continues west on PR-2 to the intersection with PR-112 where a transit stop is recommended
(stop 2); continues on west to the intersection of PR-110, where it also connects to the PR-2
route of the internal municipal system, at this point another intermodal transit station, with a
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Figure 100. Proposed inter-regional transportation system.

satellite imagery, and census information layers to facilitate analysis and route modeling.
The software also includes mathematical tools to calculate the number of vehicles
needed, costs, population served, and other information, based on proposed frequency,
distances traveled, average vehicle speed, and driver rest time.
Based on the results obtained from Remix, 4 buses will be required to operate the regional
system during the weekday and 2 for Saturdays, and will have an operational cost of
approximately eight hundred thousand dollars per year ($800,000 $/yr.). In addition to the
above, the system will require one (1) spare bus, and two support vehicles.

4. Ridership
Estimated Ridership will be calculated based on the probability of use as calculated for the
model developed by Iniciativa Tecnológica Centro Oriental (INTECO) for the Central
Oriental region of Puerto Rico in 2011, and presented in 2012 in the report titled First
Regional Transit System. This model was developed from field surveys conducted in 11
municipalities of the central and southeastern region of Puerto Rico.

The model was

developed to calculate the probability of selecting the “Público” System in the region
compared to other modes of transportation.

From the results obtained by the model

developed by INTECO, at the regional level, the probability of selecting the “Público” with
fixed schedules and a headway of 60 minutes for the intra-municipal routes was 8.21%, and
for the inter-municipal the probability was 8.08%. When a headway of 45 minutes was
considered, the probability of selection for the intra-municipal routes was 8.79%, and 8.66%
for the inter-municipal routes. When a headway of 30 minutes was considered, the
probability was 9.41% for the intra-municipal routes and 9.27% for the inter-municipal routes.
For the purpose of this sketch-level analysis and to be conservative, the probability of use
for a 45-minute headway will be applied.
For the Porta del Sol regional system origin/destination pairs will be based on the O/D data
obtained for the MOA as part of this study, and the Labor Mobility data of the US Census.
For the regional transit system route, the expected ridership was calculated by multiplying

2. Operational Concept
For the sketch-level analysis, the operational hours will be established as follows; for
weekdays from 6:00 a.m. to 8:00 p.m. at intervals of 30 minutes, and for Saturdays from 6:00
a.m. to 8:00 p.m. at intervals of 60 minutes.

In addition, the system will operate at an

approximate speed of 35 mph for a round trip travel time of 99 minutes with a 10-minute
layover at each end.

the population for each Municipality by the proportion of trips between two municipalities,
based on the O/D trip calculated from the 2010 Census labor mobility data, by the
probability of choosing the proposed system for regional service.

The result of that

mathematical calculation will provide the number of two-way trips expected for the
system, to convert those two way trips into unlinked passenger trips (UPT’s), the two way
trips will be multiplied by two.

3. Remix Results

As can be seen in the following table, for each pair of municipalities an expected number

The above presented route and operational parameters were input into the Remix, a GIS-

of UPT were calculated using the parameters explained above. In general, it is expected

based online tool developed for transit planning and design. Remix incorporates maps,
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5,524 UPT’s/day.

The table presents a summary of the expected ridership for the

origin/destination pair, and the parameters used for each leg of the route.

and lengths. The following figure shows a floor plan and exterior view of a vehicle model
suitable to serve an inter-municipal route.

Table 67: Estimated Unlinked Passenger Trips for the Regional System

Figure 101. Interior and exterior Lay-out of vehicle recommended for Inter-Municipal Routes
Interior Lay-out of vehicle
recommended for Inter-Municipal
Routes (Source: www.nationsbus.com)

Municipality where People Reside that Work in Aguadilla
Workers

%Origen

From OD Survey

Population

Probability
of Use

Two Way Trips

UPT

Aguada

2562

12.22%

14.09%

41959

0.0866

444

888

Añasco

447

2.13%

1.56%

29261

0.0866

55

110

Cabo Rojo

107

0.51%

0.39%

50917

0.0866

23

46

25

0.12%

0.29%

17250

0.0866

2

4

2659

12.68%

8.42%

45631

0.0866

502

1004

516

2.46%

2.95%

89080

0.0866

190

380

Hormigueros
Isabela
Mayagüez
Moca

2422

11.55%

16.78%

40109

0.0866

402

804

Quebradillas

263

1.25%

1.78%

25919

0.0866

29

58

Rincón

353

1.68%

5.20%

15200

0.0866

23

46

San Sebastián

889

4.24%

4.91%

42430

0.0866

156

312

Exterior of vehicle recommended for
Inter-Municipal Routes (Source:
www.nationsbus.com)

Municipality where people work that reside in Aguadilla
Workers

%Destino

From OD Survey

Population

Probability
of Use

Two Way Trips

UPT

Aguada

323

2.40%

4.91%

41959

0.0866

88

176

Añasco

186

1.38%

2.64%

29261

0.0866

36

72

Cabo Rojo

20

0.15%

0.85%

50917

0.0866

7

14

Hormigueros

15

0.11%

0.27%

17250

0.0866

2

4

Isabela

816

6.07%

9.43%

45631

0.0866

240

480

Mayagüez

704

5.24%

4.37%

89080

0.0866

405

810

Moca

485

3.61%

3.81%

40109

0.0866

126

252

9

0.07%

1.37%

25919

0.0866

2

4

Rincón

83

0.62%

2.08%

15200

0.0866

9

18

San Sebastián

74

0.55%

1.22%

42430

0.0866

21

42

Quebradillas

Fleet description
For the Regional Transit System, the floor plan of the bus will have a side door, 2 seats on
each side, and a central passageway for easy access. The bus must include a wheelchair
lift to comply with ADA federal regulations and guaranty access for disabled persons.
In the market, there are various models of buses that comply with those specifications, such
as the Diamond VIP 2800, which is a bus constructed over a Ford E450 chassis and has a 24
passenger configuration with a wheelchair lift in the back and 2 wheelchair tie downs, or

5. Conclusion
At a sketch-level evaluation, the regional system could be viable. Based on the above, a
more detailed transportation model and study shall be conducted for planning and
design. In the design phase, future research could investigate how to upgrade the system
to an inter-municipal Bust Rapid Transit (BRT) system by expanding and installing busways
(lanes dedicated to buses) and bus priority at intersections.

the Defender from Champion Bus Inc., which can be built over a wide range of chassis
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D. AGUADILLA PEDESTRIAN AND BICYCLE FACILITIES
1. Introduction

The pedestrian and cycling infrastructure in these areas would be connected via the
proposed municipal bus system. All buses should be equipped with bike racks to allow
cyclists to transit safely between nodes. At the same time, buses on the CBD and 107 routes

The following figure demonstrates the conceptual framework for the completion of a

should be prioritized as they represent the principal connecting routes between the CBD

bicycle and pedestrian network for the MOA over a 20 year period.

and Ramey Base.

Figure 102. Proposed 20-year framework for the implementation of Aguadilla's bike-ped
network

It is important that the bus, cycling, and pedestrian infrastructure connect to key
destinations and attractions to promote economic development. Pedestrians and cyclists
can board the buses at any point along the bus route. At the same time, the designated

Long-Term (10-20 years)

multimodal hubs in each node can help orient users and provide a more timely and
efficient service. As such, an example of a multimodal hub in the CBD could be located at
the current “Público” terminal, while in Ramey Base one could be located at the entrance

Expand
pedestrian and
cycling network
in the
municipality.
Develop
recreational
hiking trails and
inter-municipal
coastal cycling
route.

Complete
designated
pedestrian and
cycling network.

Medium Term (5-10 years)

modes of transportation.
It is suggested that for the two principal nodes, the following improvements be

Improve and expand
bike-ped conditions
in additional nodes,
neighborhoods, and
along corridors.

Short Term (1-5 years)

Improve recreational
bike-ped facilities
along coastline
connecting nodes.

Improve pedestrian
and cycling
infrastructure in two
principal nodes:

Introduction of bikeshare system.

2) Ramey Base

1) CBD
Incorporate
electric bicycles
into network.

to the airport. Appropriate, aesthetic, and inviting landscaping can help encourage these

Equip proposed
buses with bike
racks to provide
interconnectivity for
cyclists between
nodes.

Provide bike-ped
connectivity to key
destinations and
attractions

implemented as soon as possible, and no later than the first five years:
│

Designate a bicycle and pedestrian friendly zone.

│

Improve cycling and pedestrian infrastructure along all streets and intersections in
this zone.

│

Designate principal and secondary corridors.

│

For principal corridors, eliminate curbside parking, widen sidewalks, install exclusive
cycle lanes and improve landscaping.

The following sections examine in more detail recommendations and strategies to achieve

│

For

secondary

corridors,

improve

sidewalks, install

sharrows, and

landscaping.

the above goals.
│

Install bike racks on buses that connect between the two nodes.

│

Install bike parking at key points throughout the bike-ped friendly zone.

infrastructure be made for the two principal nodes of the CBD and the Ramey Base.

│

Develop multi-modal hubs or points of connectivity.

Infrastructure investments should be concentrated in these areas specifically to improve

│

Connect key points of interest.

2. Short Term: 1-5 years
During the first five years, it is recommended that improvements to pedestrian and cycling

walkability and provide cycling facilities. These areas are primed for improvements due to
their nature as centers of activity. The CBD is the historic town center with cultural, touristic,
and commercial activities, while Ramey Base is characterized principally by activities
related to the airport and the University of Puerto Rico. The density and demographic of
the populations in these areas make them viable places to develop this type of
infrastructure, which would help achieve many of the municipal goals.
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improve

By eliminating on-street parking along principal corridors, space becomes available
immediately to make basic general improvements throughout the pedestrian and bicycle
friendly zone. Specifically, with the elimination of on-street parking along principal corridors,
sidewalks along these corridors can be widened, and exclusive bike lanes can be installed.
For pedestrians, other immediate improvements include improvements to crosswalks and
crosswalk signals at key intersections, improved access for persons with disabilities to
sidewalks, and enforced parking laws to prevent cars from blocking sidewalks. Additional
improvements include widening sidewalks, planting trees, improving lighting, installing
furniture, and eliminating barriers.

CBD
The suggested bike-ped friendly zone for the CBD is a polygon bounded by Calle Central in
Signs

Sharrows

the South, Calle Progreso in the East, Paseo Real Marina in the West, and the intersection of
Calle José de Diego and Paseo Real Marina in the North.
Principal corridors should include:

Source: XXXX

Example of road marked with sharrows
in Brookline, MA - NACTO

The following table illustrates improvements broken down by mode.
Table 68. Key general improvements of cycling pedestrian facilities in principal nodes, years
1-5
Improvements to cycling infrastructure
•Eliminate on-street parking on principal corridors
•Install designated bicycle lanes along principal
corridors
•Install sharrows along secondary corridors
•Install signage at key intersections
•Install bike racks on municipal buses
•Install bike parking at key points and stops
•Improve lighting and visibility for cyclists

Improvements to pedestrian infrastructure
•Widen of sidewalks on principal corridors
•Improve and rehabilitate sidewalks on
secondary corridors
•Install pedestrian crosswalks with signals
•Improve sidewalk access for disabled persons
•Improve lighting, plant trees, and install urban
furniture
•Enforce parking laws to prevent blocked
sidewalks
•Eliminate pedestrian barriers

Secondary corridors should include:



PR-440 (also known as José Jesus de
Esteves Street or Paseo Real Marina)



PR-111 (Muñoz Rivera Street /Ramón
E. Betances Street)



José de Diego Street



Catalanes Street



Progreso Street



Victoria Street



Barbosa Street



José A. Aponte Street



Cristobal Colón Street



Gonzalo Firpo Street



PR-2R



Jose R. Echevarría Street



Central Street



Colón Street



Joya las Marinas Street



Manuel Corchado y Juarbe Street



Cardona Street



Francisco Altiery Street



Rogelio Castro Street



Luis A. Torregrosa Street



Sol Street

It is recommended to develop the Paseo Real Marina as a pilot project for both modes,
while seeking to extend improvements as quickly as possible throughout the zone. Since
this is already an ongoing project, facilities could be incorporated immediately. The
following figure illustrates the bicycle and pedestrian friendly zone with corresponding
infrastructure improvements that have been proposed.
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The MOA has also expressed interest in connecting the community located along Calle

Figure 103. Aguadilla CBD bike-ped friendly zones and infrastructure improvements

San Carlos to the CBD via bike and pedestrian infrastructure. This proposal will require
further analysis due to safety concerns at the intersection of La Via and PR-2R. PR-2R
widens to a four lane highway east of the intersection with Calle Barbosa, and continues
on to connect with highway PR-2. Traffic volume and speeds along PR-2R would need to
be assessed. Ideally, a wide sidewalk and a protected exclusive, bi-directional cycle lane
would extend from the CBD east along PR-2R, until the intersection with La Via. Careful
design of the intersection and functioning cross-walk signals could allow for safe crossings.
Alternatively, the MOA could consider constructing a bike-ped trail or path connecting
from Calle San Carlos to Calle Victoria, crossing Calle La Via. The path would pass through
a green space of approximately 75 feet, an area that needs to be verified for titleownership assessed for ROW. This alternative would allow cyclists and pedestrians to avoid
the busy intersection at Calle La Via and PR-2R, and enjoy a safer connection into town. In
addition, the overall infrastructure investment for this alternative may be less than
rehabilitating PR-2R.

Ramey Base
The suggested bike-ped friendly zone for Ramey Base is a polygon bounded by Cliff Road
to the North and East; Engineer Orlando Alarcon Avenue to the South; and PR-107 to the
West.
Principal corridors should include:
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Secondary corridors should include:



Cliff Road



W Parade



Belt Road



E Parade



Arch Road



Crown Road



PR-107 (segment)



6th Street



Gun Club Road



C Circle



G Street



4th Street

117



5th Street



NE Road

As with the CBD, it is recommended to develop Belt Rd as a pilot project for both modes,
while seeking to extend improvements as quickly as possible throughout the service area.
The following figure illustrates the bicycle and pedestrian friendly zone with corresponding
improvements. It is important to highlight that the nodes described would be connected
via a bus system equipped with racks for bicycles.
Figure 104. Ramey Base bike-ped friendly zone and infrastructure improvements
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economic development in the CBD, instead of isolated trips from outside of the MOA in
private vehicles.

3. Future phases
As demonstrated in the conceptual diagram above, future phases would contemplate
expanded and improved networks of pedestrian and cycling infrastructure.

Long Term
In the long term, the MOA should seek to complete a designated pedestrian and cycling
network with the necessary supporting infrastructure. The network should integrate with

Medium term
In the medium term (5-10 years), pedestrian and cycling infrastructure should expand into
additional nodes, neighborhoods, and along new corridors. Places of high density and
commercial opportunity should be prioritized.

other modes of transportation, as well as with other municipalities.

For example, the

proposed coastal route can be extended from Ramey Base along the North coast to
connect with existing cycling trails in Isabela. In addition, it can be extended South, to
connect to Aguada and beyond. Electric bicycles, scooters, shared use mobility vehicles,

In addition, recreational facilities (eg: hiking trails, walking paths, waterfront paths, bike

and trolleys are additional mobility technologies to consider moving forward with the

paths, and rustic mountain biking trails) can help generate tourism in the area, especially

MOA’s transportation plan.

along the coastline, in the TIZ, and by connecting key destinations. The Municipality should

A multimodal system, complete with intra- and inter-municipal bus transportation,

seek to connect the CBD to Crash Boat beach via pedestrian and cycling infrastructure,
extending from the Sugar Mill and to the beach and taking advantage of existing paths
currently used by four tracks.

improved pedestrian infrastructure, and recreational and urban cycling facilities, can be
achieved in the given time-frame. Given the current inadequate or non-existent
conditions, the proposed improvements, networks, and bike-ped corridors will augment the

Meanwhile, in the north, Ramey Base can be connected to the light house. Eventually,

road system’s capacity to support vulnerable road users by providing safe spaces to

these northern and southern routes can be connected via rustic hiking trails and mountain

commute by foot or bicycle. In turn, this will increase the operational efficiency of the

biking trails along the coastline, taking advantage of existing access paths for four tracks

entire transportation system, by reducing the dependency on the private automobile for

that currently extend along the coastline.

mobility.

Four tracks should be prohibited along these corridors, as they present a danger to

The following figure illustrates a potential regional long-term pedestrian and bicycle

pedestrians and cyclists, a menace to wildlife, and cause erosion along the coastline. Cars

network.

and motor vehicles of all types should be prohibited in this area for the same reasons. By
eliminating motor vehicles, the area will become a more attractive natural escape for
residents and visitors.

In addition, problems associated with noise pollution, pollution

emanating from vehicles, inadequate garbage-disposal facilities, cramped parking
facilities, and congestion will all be reduced if motor vehicles are prohibited. Motor vehicle
access should be restricted to PR-458, and a designated parking area away from the
beach should be established.
To encourage mode shift, the bus route along PR-107 should make a stop at the
intersection with Hwy 458. A local “público” or private service could be contracted to
shuttle people from this stop to the beach, thereby reducing dependency on the private
automobile for access. The alternative, multi-modal access improvements to Crash Boat
Beach via bus, biking, and hiking should be promoted by the Municipality. People that rely
on alternative modes instead of the private vehicle will more likely depend on services
within the CBD, such as food, restaurants, gear rental, etc.
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Figure 105. Potential regional long-term pedestrian and bycicle network

4. Conclusions
The recommendations presented in this Section intend to guide the MOA in developing a
truly integrated transportation system over the following 20 years. The recommended
facilities in the CBD and Ramey Base for the short-term (1-5 years) described above are
simple and cost-effective, since they do not require acquisition of additional ROW and
consist, mostly, of sidewalk widening, pavement markings, and signage. Furthermore, they
will not affect transit operations and will enhance the livability and urban context of the
CBD and Ramey Base. The proposed bus system, if equipped with bike racks, will represent
an efficient, safe, and economical way to transport both pedestrians and cyclists between
these two bike-ped friendly zones.
Improvements to pedestrian and cycling infrastructure are important for achieving the
Municipality’s transportation, economic development, social, and safety goals. Increased
facilities for vulnerable road users will have positive impacts on economic development by
helping to revitalize the UC, connect major activity centers, modernize the city, and create
positive branding that can help promote investment and tourism. Enhancing rustic hiking
and cycling infrastructure in the TIZ between the Sugar Mill and Ramey Base could help
develop the northwest corner of Puerto Rico as an eco-tourism destination, and position
the MOA as an example of good practices in sustainable development. These attributes
are attractive for potential residents and investors in the region that value the MOA’s
natural resources and assets.
Pedestrian and bicycle facilities in urban areas can be planned to integrate neatly with
public

transportation

services

in

order

to

provide

a

complete,

comprehensive

transportation experience. Oftentimes, walking and bicycling are the most efficient ways
to resolve the last-mile of trips and commutes. Improvements to pedestrian and cycling
In summary, pedestrian and cycling infrastructure improvements should be prioritized in

infrastructure are an efficient and economical way to achieve municipal transportation

urban nodes, commercial districts, university districts, and high-density neighborhoods.

goals and objectives. Robust pedestrian and cycling networks and facilities can improve

Corridors should be developed to connect nodes. Recreational facilities should connect

mobility, livability, quality of life, health, safety, economic development, and have positive

points of interest by developing coastal hiking and cycling routes. The Municipality should

impacts on the environment.

seek to expand bike-ped facilities as much as possible to support the broadest population,
in the shortest possible time-frame.
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VII. CONCLUSIONS AND GENERAL
RECOMMENDATIONS FOR THE
AGUADILLA SURFACE
TRANSPORTATION
The results of this assessment show that the surface transportation network within Aguadilla
will require improvements in the short-, mid- and long-range, in order to achieve the
Municipality’s vision, goals and objectives. With an ample and robust built infrastructure,
the required improvements are focused on improving the existing facilities, with the
possible addition of one new road (boulevard) and an overpass.
The recommended improvements at the intersection level will maintain traffic operations
at acceptable levels of service through the 20-year period of analysis. These will provide
efficient and safe traffic operations for the movement of people, freight, and services.
The construction of an overpass for through movements at the intersection of PR-2 with
Juan Yuyo Santos Street is, perhaps, the most significant investment required along the
Municipal roadway network in the mid- to long-term. This improvement will eliminate one
of the biggest points of congestion in the region and benefit intra- and inter-Municipal
travel significantly.
In addition, the construction of the proposed Burns Blvd. between PR-107 and PR-110 will
significantly improve congestion and provide an alternative route to access BQN, and will
also establish the necessary infrastructure for BQN’s expansion to the South, as provided in
the Airport Masterplan and as approved by the Federal Aviation Administration (FAA).

that this is a major intersection along the PR-2 corridor that traverses Aguadilla, efficient
traffic operations at this intersection are of significant importance to the overall network.
Traffic operations are expected to improve with the proposed enhancements to the
network. Furthermore, the traffic operations analysis does not consider a potential
reduction of private motor vehicle use in favor of alternate modes of transportation,
particularly transit and bicycles.
With respect to transit systems, the proposed intra-municipal transit system will provide a
feasible alternative to residents and visitors who travel within the Municipality to
accommodate trips on a daily basis. The system, consists of six conceptual routes that
serve the CDB, commercial and institutional areas of the MOA. While the proposed intermunicipal transit service will provide connectivity, tourism, and economic development on
a regional scale. The transit systems will help alleviate pressure on the road network and
reduce the high levels of dependency on the private automobile.
In the Aguadilla’s UC, the elimination of curbside parking is the preferred alternative to
maintaining traveled way for motor vehicles, while allowing the cross section to vary, in
order to accommodate wider sidewalks, as well as exclusive bicycle facilities.
Bicycle routes will also provide an alternative to those traveling within the CBD, and are
necessary given the lack of bicycle infrastructure. Proposed bicycle routes are feasible,
since all are in secondary roads, with the exception of the route running along PR-107.
Since enhancements to this road will require additional ROW, accommodating segregated
facilities for bicyclists shall be included in the design requirements. However, the
recommended facilities in the CBD and Ramey Base for the short-term are simple and costeffective. As discussed, they do not require acquisition of additional ROW and consist,
mostly, of sidewalk widening, pavement markings, and signage. Widened sidewalks and
other improvements to pedestrian facilities are necessary to improve walking conditions

Safety improvements are required at several intersections to reduce the probability of

and obtain compliance with ADA requirements.

crashes, specifically at the intersections of PR-459 with PR-110, PR-111 with the PR-2

The following program table lists the proposed projects by type and describes whether

southbound off-ramps, and PR-459 with PR-463. Optimized phasing and timing plans are
required at the intersections of PR-2 with PR-459 and PR-2 with PR-107 to reduce
congestion.
Although at the time of writing this Report there is no confirmation regarding the
construction of the extension of State Road PR-22 from Hatillo to Aguadilla, regardless of
whether PR-22 is constructed, improvements to the intersection of PR-2 and PR-107 are
required. Rather than converting the intersection to a modern roundabout, which proved
ineffective in resolving traffic congestion, the recommendation is to provide for a more
efficient operation of the traffic signal by optimizing cycle timing and traffic controls. Given

they should be implemented in the short, medium, or long-term.

Table 69. Program Table
#
Improvements
to the Road
Network

Mediumterm (10 to
15 yrs)

Long-term
(15 to 20
yrs)

Justification

Elevated intersection at Juan Yuyo Santos
Street with PR-2

X

Critical for mobility in the Municipality and the Region.

2

Safety Improvements to PR-459 with PR-110
Ramps.
Safety Improvements to PR-111 with PR-2
Southbound Off Ramps
Safety and operational improvements to the
intersection of PR-459 and PR-463, to create a
left turn and right turn lane on PR-463.

X
X

Safety issues, crashes and geometry, at this site represents a serious safety
hazard and shall be addressed immediately.
Safety issues, crashes and geometry, at this site represents a serious hazard
and shall be addressed immediately.

X

Provide improved capacity at the intersection and safe connectivity to the
Inter-American University.

New Burns Connector from PR-110 to PR-107

X

X

Critical to improve access to the Airport region, and the re-development of
the Tourist Interest Zone on the northwest corner of Aguadilla.
Support the future development and expansion of the Airport and the
Tourist Interest Zone.
The modern roundabout promotes efficient traffic operations, increases
operational safety by reducing conflicts at intersections, and enhances its
surroundings.
Optimized phasing and timing cycles at these intersections will help
alleviate congestion and maintain acceptable LOS.

X

Free up space for bicycle and pedestrian facilities, improve the efficiency
of road network, and generate revenue.

4

5
6
7

8
9

11
Intra-Municipal
Transit System

Shortterm (0
to 5 yrs)

1

3

Parking

Project

12

Porta del Sol
Regional Transit
System

13

Bicycle and
Pedestrian Plan

14

15

16

Improvements to PR-107 intersection with E
Street

X

Roundabout PR-110 with PR-2 right turn Slip
Lane.

X

Operational improvements to the intersections
of PR-2 with PR-107 and PR-2 with PR-459
Reduce/eliminate on-street parking in sections
of the CBD and Ramey Base. Install parking
meters.
Convert abandoned buildings into paid
Parking Garages in CBD
Develop a 6-route bus system connecting
various wards and centers of activity in
Aguadilla, serviced by 12 buses operating on
45-minute intervals on weekdays between 6AM
and 9PM and hourly on Saturdays between
7AM and 9PM.
Develop a linear inter-municipal transit service
connecting the municipalities of Isabela,
Aguadilla, Aguada, Añasco, and Mayaguez,
serviced by 4 buses on weekdays operating on
30 minute intervals between 6AM and 8PM,
and 2 buses on Saturdays operating hourly
between 6AM and 8PM.
Designate the CBD and Ramey Base as bicycle
friendly districts and install improvements, such
as widened sidewalks and bike lanes, among
others. Equip buses with bike racks.
Expand bike-ped network and improve
recreational bike-ped facilities along coastline.
Consider introducing bike-share.
Complete a designated Municipal and
Regional bike-ped network that connects with
other modes and municipalities.

X

Satisfy demand for parking while freeing up valuable street space
occupied by on-street parking, and generating revenue.
Provide an alternative mode of mass transportation to support the socioeconomic development of Aguadilla and connect communities with jobs,
services, and centers of activity, as well as supporting tourism.

X

X

Support regional development of the Aguadilla TMA and the shift to
alternative modes of transportation.

Attend the issue of inadequate and non-compliant pedestrian facilities,
and the problem of inexistent bicycle facilities.

X

Amplify and expand bike-ped infrastructure, further encouraging mode
shift.

X
X

Attract tourism, students, and young professionals to the Aguadilla region,
improve property values, livability, and quality of life.

VIII. CITIZEN PARTICIPATION PLAN

Selecting preferred / most effective communication methods and forums for a

VIII. CITIZEN PARTICIPATION PLAN

│

A. INTRODUCTION

│

Outlining materials with supporting information to be used.

│

Creating a Public Involvement Plan (PIP) schedule.

│

Documenting results of the consultation processes.

broad citizen involvement.

According to the FHA, public participation is an integral part of the transportation planning
process which helps to ensure that decisions are made in consideration of and to the
benefit of public needs and preferences13. Successful public participation is a continuous
process, consisting of a series of activities and actions to both inform the public and

B. IDENTIFICATION OF POTENTIAL STAKEHOLDERS
To reach people who are not used to participating in transportation planning, the use of

stakeholders and to obtain their input from decisions that affect their lives.

proper consultation strategies is essential to guarantee their effective participation. In

Figure 106. Public participation spectrum

particular, those people who have been underserved may have more difficulty getting to
jobs, schools, recreation, and shopping than the greater population, and they may be
unaware of transportation proposals that could dramatically change their lives (FHWA,
2015). In terms of the time-horizon, it is important to consider the needs of future
generations when planning long-term projects, as well as the immediate needs of the
elderly when looking at the short term. In Aguadilla, some potential stakeholders identified
are:
Students, faculty and staff:
Some educational
institutions include:

Universidad de Puerto Rico, Aguadilla
Inter-American University of Puerto Rico
Universidad Metropolitana
Universal Technology College of Puerto Rico

Businesses

CUD Businesses
Asociación de Comerciantes de Aguadilla
Comerciantes Unidos – Aguadilla
Asociación Productores Independientes – Aguadilla
Aguadilla Mall/Plaza Ferran and other malls
Puerto Rico Technoeconomic Corridor

Private sector – includes
large companies like:

Hewlett – Packard
Microsoft
Banco Popular de PR
AT&T
Lufthansa

As part of the development of this Comprehensive Transportation Plan, public participation
efforts were conducted. By surveying “público” users, interviewing “público” drivers and
conducting the O-D survey, these important stakeholders were consulted.
Notwithstanding, the recommendations resulting from this Plan require meaningful public
participation. This Citizen Participation Plan constitutes a general guidance for the
Municipality and it can be modified to ensure that it will truly respond to the citizen’s needs,
values and desires.
Residents
Associations/NGO

The components of a citizen participation plan include:
│

Identifying stakeholders that should be consulted, be it Municipal, Commonwealth
or

Federal

agencies,

private

entities,

NGO,

communities

underserved people, as well as any other special interest groups.

and

individuals,

The following figures show the potential stakeholders that were identified along the routes
of the proposed transportation system. These communities could be engaged as part of
this planning process.

13

http://www.fhwa.dot.gov/planning/public_involvement/

Figure 107: Potential stakeholders along the proposed transit routes of PR-110 and PR-459

Figure 108. Potential stakeholders along the proposed transit routes of PR-110 and PR-459
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Figure 109. Potential stakeholders along the proposed transit routes of PR-111 and PR-2
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C. SELECTION OF THE MOST EFFECTIVE COMMUNICATION METHOD

The process of selecting and designing participatory strategies should be based on the
characteristics of each community of interest. Some communities may require particular

In projects similar to this one which affect different groups, the use of diverse

attention based on their characteristics. Some of the characteristics that should be

communication means and strategies is necessary. To achieve this, communication

considered when designing the strategies include: age of the population, mobility, and

strategies must be developed based on the characteristics of the different groups and

educational attainment, among others.

stakeholders.

Finally, is important to document the public involvement process and results. This is a report

Preliminarily, some of the general strategies and mechanisms recommended are the

containing the results and feedbacks of the public participation strategies implemented.

following:
│

Maintain a database of stakeholders and establish a collaborative network
between entities to allow continuous communication throughout the project. Is
important to maintain an up-to-date contact list for community-based organizations
and key individuals who can be tapped for discussions.

│

Design, produce and distribute informative materials, including printed and
electronic formats. This would include, but is not limited to, the preparation and
distribution of the advertisement of public events; the preparation of presentation
materials and graphic displays. Is important to place information on points of interest
and gathering places such as churches, local stores, community centers, among
others.

│

Take advantage of social media to inform and exchange information. Social media
provides an easy and cost-effective tool to engage the public in the planning
process. However, use of this media should not replace traditional methods.

│

Conducting public engagement events. These can include: presentations of the
proposed transportation improvements, charrettes or community workshops to
discuss improvements and to get stakeholders input, and participatory mapping
workshops. In this project, for example, it is recommended that public engagement
activities be held at different stages of the process in order to gather public opinion
on the proposed improvements. It is recommended to carry out meetings in the
communities that have the potential to be directly impacted by the proposed
improvements.

IX. Financial Plan

IX.

FINANCIAL PLAN

of Aguadilla, various transportation projects required to improve safety and mobility in the
municipality were identified, as described below. In this section the capital expenditures
required to complete these projects and possible funding sources will be presented.

operational, and maintenance expenditures required to complete the Intra-Municipal

making it critical for mobility in the Municipality and the Region. The estimated

transit System, as well as estimates for capital and operational expenses for the Porta del

capital expenditures for this project are $15,000,000 in construction and $1,500,000 in

Sol Regional System.

Construction of the New Burns Connector from PR-110 to PR-107. This project is critical

at kilometer 2.8, and the improvements to its intersection with PR-110, and Industrial
Street.

The estimated capital expenditures for this project are $6,000,000 in

construction and $600,000 in design fees.
Safety Improvements to the intersection of PR-459 with PR-110 Ramps. The
intersections created by the PR-110 ramps and PR-459 and the cross section of PR459 present a

This section presents estimates regarding the capital,

5. Intra-Municipal Transit System

intersection with PR-107, a roundabout and new connector to PR-495 approximately

major safety issues.

Capital Expenditures
This system will consist of six routes, and is designed to provide mobility within the municipal
boundaries of Aguadilla.

As part of the capital expenditures considered for this project

are fourteen 16-passenger buses of which two are spare units, three para transit buses,
three support vehicles, a radio communication system, bus stop construction and signage,
and tools and equipment for the preventive maintenance shop.

The following table

details the breakdown of $2.2 million in capital expenditures for the Intra-Municipal System:
Table 70. Capital Expenditures for the Intra-Municipal Transit System

The estimated capital expenditures for this

project are $2,500,000 in construction and $250,000 in design fees.

Items
Purchase of 12 buses + 2 spare

Units

Unit Price

Total Cost

14

$90,000

$1,260,000

Safety Improvements to the intersection of PR-111 with PR-2 Southbound Off Ramp.

Purchase of paratransit vehicles

3

$65,000

$195,000

This is a priority operated intersection with high volume and delay to motorist, which

Purchase support vehicles

3

$65,000

$195,000

Radio and security system

1

$27,000

$27,000

Construction of stops

48

$8,000

$384,000

Construction of signaling

34

$430

$14,620

1

$120,000

$120,000

presents both a mobility issue and a safety issues. The estimated capital
expenditures for this project are $750,000 in construction and $75,000 in design fees.
Improvements to the intersection of PR-107 with E Street. This intersection represents

Tools and equipment for workshop

both access to the airport and improved access to the northwest cost of Aguadilla

Total capital expenditures

a possible tourist development area in the future. The estimated capital

│

of Aguadilla various improvement transit projects required to improve mobility in the

intersection is one of the most congested intersections in the Municipality, thus

facility. This project includes approximately 4.7 km of roadway, a roundabout at its

│

As part of the development of the Comprehensive Transportation Plan for the municipality
municipality were presented.

for the development of the Borinquen Airport by providing improved access to the

│

B. TRANSIT PROJECTS

Construction of an overpass at the intersection of PR-2 with Yuyo Santos Street. This

design fees.

│

Inter-American University, to create a left turn and right turn lane on PR-463 y
for this project are $200,000 in construction.

As part of the development of the Comprehensive Transportation Study for the Municipality

│

Safety and operational improvements to intersection of PR-459 with PR-463 near
improving the pavement marking in the area. The estimated capital expenditures

A. ROAD PROJECTS

│

│

$2,195,620

Source: Estudios Técnicos and EFGB Consulting Engineers Estimates.

expenditures for this project are $750,000 in construction and $75,000 in design fees.

Operational Expenditures

Construction of a new Roundabout at the intersection of PR-110 with PR-2 right turn

The system entails several direct and indirect operational expenses. The direct cost to

slip lane. This project is intended to resolve conflicts at this intersection and to
improve safety and mobility in the area. The estimated capital expenditures for this
project are $750,000 in construction and 75,000 in design fees.

operate the system is estimated to be close to $1,025,000. Other indirect costs, which
include general administrative expenses, such as supervision, accounting, insurance, and
maintenance of the infrastructure will be covered by the Municipality of Aguadilla, which

has the organizational structure, the human resources and the financial resources manage

Table 73. APTA trolleys parameters

the proposed new transportation system.

Data by vehicle
Miles traveled per year
Traveler miles
Hours in operation
Employees by vehicle
Maintenance expenses

As demonstrated by the tables below, personnel cost was estimated at $888,134, including
fringe benefits and payroll expenses. Based on the operational program presented in the
base scenario, it is estimated that 17 employees will be needed to operate the bus system
based on the proposed service frequency. The tables below provide the basis for the

Parameter
29,327
394,231
3,846
4.4
$85,096

Source: Estudios Técnicos and EFGB Estimates based on APTA data.

estimated direct personnel costs to operate the system, which include maintenance

It is projected that the Intra-Municipal Transit Service of the Municipality of Aguadilla will

workers.

offer a total of about 7,884,614 traveler miles per year.
Table 71. Number of employees, monthly salaries and fringe benefits

Heavy vehicle
drivers
Workers
Office Clerk I
Total Employees

Num. Employees
36

Estimated Monthly Salary
$1,500

4

$1,100

3

$1,219

43

With these parameters and assuming a 2% growth per year in costs, the following
operational projection is obtained for the Intra-Municipal Transit Service of the Municipality
of Aguadilla. As shown below, it reflects that the system will have an annual cost of
approximately $2,500,000 in operating expenses, excluding capital costs from the
acquisition of vehicles and the establishment of the routes.
Table 74. Operational projections of the Intra-Municipal Transit System

Source: Estudios Técnicos and EFGB Consulting Engineers Estimates.

2017

Table 72. Annual Payroll expenses in year 1 of Intra-Municipal Transit System
(Operations)

Heavy vehicle
drivers
Workers
Office Clerk I
Total by year

Annual Salaries
$648,000

Fringe Benefits
$124,825

Total
$772,825

$52,800
$43,884
$744,684

$10,171
$8,453
$143,450

$62,971
$52,337
$888,134

Source: Estudios Técnicos and EFGB Consulting Engineers Estimates.

2018

2020

Vehicles in operation

20

20

20

20

Miles in an average trip

28

28

28

28

586,538

586,538

586,538

586,538

7,884,615

7,884,615

7,884,615

7,884,615

285,517

285,517

285,517

285,517

$888,134

$924,014

$942,495

$961,344

Maintenance expenses

$1,600,000

$1,632,000

$1,664,640

$1,697,933

Total of Operational Costs

$2,488,134

$2,556,014

$2,607,135

$2,659,277

Miles traveled by all vehicles
Traveler miles
Passengers Transported
Payroll expenses

Source: Estudios Técnicos and EFGB Estimates.

In order to validate the previous estimates, the American Public Transportation Association
(APTA) Fact book was used as reference. Some parameters on bus operations in the United
States were obtained from this source. The following table summarizes the most important
data.
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Maintenance Expenditures

6. Porta del Sol Regional System

The most significant cost component is vehicle maintenance, which is broken down in the

This system will consist of 1 route, and is designed to provide mobility within the Western

following table. The largest expenses are for tires and diesel fuel.
Table 75. Maintenance expenses (vehicle parts and fuel)
Description

395

Units to
serve
20

1022
475
325
100
300
294
360
650
575
500
100
200
100
180
180
350
325
275
125
50
190
160
35
125

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Unit cost

Tires
Diesel fuel
Radiators
Brakes
Cleaning and lubrication
Ramp repair
Cran sensor
Brake pads
Gasoline bomb
A/C compressor
Air conditioning repair
Shock Absorbers
Abs brake drums
Air pressure valve
Chamber
hydraulic hoses
stabilizing bar
Alternator
Power steering bomb
Air conditioning maintenance
Filter
Brake pumps
Battery
Terminals
Water pumps
Maintenance Expenditures.- Parts

7900

Amount
per year
72

20440
9500
6500
2000
6000
5880
7200
13000
11500
10000
2000
4000
2000
3600
3600
7000
6500
5500
2500
1000
3800
3200
700
2500

24
8
8
24
8
8
6
2
2
2
8
4
8
4
4
2
2
2
4
8
2
2
8
2

All Fleet

Source: Estudios Técnicos and EFGB Estimates.

Capital Expenditures

TOTAL

Region between the municipalities of Isabela and Mayagüez.

As part of the capital

expenditures considered for this project are six 21-passenger buses of which two are spare
units, three paratransit buses to support municipal systems, three support vehicles, a radio

$568,800

communication system, bus stop construction and signage, Park and Ride facilities, and

$490,560
$76,000
$52,000
$48,000
$48,000
$47,040
$43,200
$26,000
$23,000
$20,000
$16,000
$16,000
$16,000
$14,400
$14,400
$14,000
$13,000
$11,000
$10,000
$8,000
$7,600
$6,400
$5,600
$5,000
$1,600,000

tools and equipment for the preventive maintenance shop. The following table details the
breakdown of $4.3 million in capital expenditures for the Porta del Sol Regional System, it
must be clarified that this cost shall be covered by the five municipalities impacted by the
system. This will result in a net investment by each municipality of approximately $861,000
dollars.
Table 77. Capital Expenditures for the Porta del Sol Regional System
CAPITAL EXPENDITURES PLAN
Items

Units

Unit Price

Total Cost

Purchase of 4 buses + 2 spare

6

$110,000

$660,000

Purchase of paratransit vehicles

3

$65,000

$195,000

Purchase support vehicles

3

$65,000

$195,000

Radio and security system

1

$35,000

$35,000

Construction of Transfer Stations

6

$100,000

$600,000

Construction of Park and Ride Facility

5

$500,000

$2,500,000

Tools and equipment for workshop

1

$120,000

Total capital expenditures

$120,000
$4,305,000

Source: Estudios Técnicos and EFGB Consulting Engineers Estimates.

Operational Expenditures
The operational expenses for the Porta del Sol Regional System will be based on planning
parameters presented in the Remix Transit Planning Model and adjustment to a base cost

This represents the 100% of the direct cost of the vehicles.

for Puerto Rico prepared by EFGB Consulting Engineers.

study was not part of the scope of work for this study, no fare box income will be

Table 76. Maintenance expenses

considered in this plan, thus the operational expenses for this service.

Component
Parts
Mechanics wages
Maintenance Expenses

$
$1,600,000
$62,971
$1,662,971

Initial vehicle cost

$1,650,000

Maintenance as percent of cost
Source: Estudios Técnicos and EFGB Estimates.
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Given that a complete demand

100.8%

Based on an operational schedule of 6:00 a.m. to 8:00 p.m. from Monday to Saturday and
operational headways of 30 minutes for weekdays and 60 minutes for Saturday this will
total approximately 15,820 operating hours per year, at an approximate rate of $50.00
dollars per operational hour this will produce an approximate operational expenses of
$791,000.00 dollars per year.
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Summary of Road and Transit Project Capital Expenditures
The following table summarizes the capital expenditure plan for all proposed road
improvement projects and transit projects (expense estimates for bicycle and pedestrian
projects are included in the following section).

1

Total Cost

PR-2 intersection with Yuyo Santos Street

2
3
4
5
6

New Burns Connector from PR-110 to PR-107
Safety Improvements to PR-459 with PR-110 Ramps.
Safety Improvements to PR-111 with PR-2 Southbound Off Ramps.
Improvements to PR-107 access to Columbus Landing Project
Roundabout PR-110 with PR-2 right turn Slip Lane
Safety and operational improvements to intersection of PR-459 with
7
PR-463
7
Intra Municipal System
8
Porta Sol Regional System
Total capital expenditures
Source: Estudios Técnicos and EFGB Consulting Engineers Estimates.

Installing pedestrian and cycling infrastructure is a cost-effective way to rapidly transform a
municipality into a more livable and accessible environment. The literature demonstrates

Table 78. Summary of Road and Transit Project Capital Expenditures
Project

C. PEDESTRIAN AND CYCLING PLAN: PRELIMINARY FINANCIAL
ANALYSIS

$ 16,500,000
$
$
$
$
$

6,600,000
2,750,000
825,000
825,000
825,000

$

200,000

$ 2,195,620
$ 4,305,000
$ 35,025,620

that investments in this type of infrastructure have high rates of return. Communities that
are easier to transit by biking and walking tend to see an increase in investment, retail
sales, and property values. Other benefits experienced are reduced costs and expenses
related to congestion, road maintenance, pollution, and crashes. Pedestrian and cycling
facilities also have health and social benefits for the impacted communities.

A cost-

benefit analysis conducted in New Zealand on investments in commuter bicycling
networks revealed that, over a 40 year period, investments in proper cycling infrastructure
“would yield benefits 10-25 times greater than costs” (Macmillan et al, 2014).
Investments in pedestrian and cycling infrastructure are relatively low cost compared to
other roadway projects, as they typically take advantage of the existing road dimensions
and do not necessarily require acquisition of right of way. Many pedestrian and cycling
projects simply reconfigure the use of available space to accommodate vulnerable road
users by using Complete Streets design guidelines and Road Diets concepts.

1. Pedestrian infrastructure costs
Regarding the pedestrian improvements suggested in the short-term, exact costs are
difficult to estimate without further study. The major improvements suggested are widened
sidewalks along principal corridors, the installation of crosswalks, and signaling. Access
ramps should be free of obstacles and properly aligned. Further improvements include
tree planting, the installation of urban furniture (eg: benches, trash cans, among others),
and lighting. Below are unit cost estimates for each of these improvements, based on a
report prepared for the FHWA by the UNC Highway Safety Research Center in 2013. The
study provides the median and average unit costs as well as minimum and maximum costs,
based on case-studies throughout the United States.
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Table 79. Sidewalk, crosswalks and flashing beacon costs

Table 80. Pavement marking symbols, street furniture and lighting

Source: UNC Highway Safety Research Center in 2013.

Cost estimates will vary depending on how the MOA chooses to phase in the pedestrian
infrastructure improvements.

2. Cycling Infrastructure Costs
The following table illustrates the estimated costs associated with implementing some of
the proposed measures of the short-term cycling plan (to be completed in the first 5 years).
The “Thermoplastic Shared Lane Markings” refer to the permanent sharrows to be installed
on roadways indicating shared use of vehicle lanes with cyclists. The “thermoplastic lines”
refer to the designation of separate, exclusive cycling lanes.
Source: UNC Highway Safety Research Center in 2013.

The estimates from the above analysis yields that cycling infrastructure improvements
suggested for the first phase (years 1-5) would cost roughly $90,000.
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This program also requires a contribution from the state government. Typically, the state

Table 81. Estimated costs for the short-term cycling plan
Cycling Infrastructure Unit

Unit

Quantity

Unit Price
Estimate

contribution tends to be minor when compared to the federal contribution. It is important

Cost
Estimate

to note that, compared to prior funding cycles, federal grants are increasingly geared

Thermoplastic Shared Lane Marking

Each

90

$125.00*

$11,250

towards alternative modes of transportation that reduce dependency on the automobile.

Thermoplastic Lines

Linear Meter

17,550

$3.50*

$61,435

Share the Road Sign

Each

41

$151.00**

$6,191

The following table includes a list of laws, programs, and potential funding sources that

14 Foot Sign Posts

Each

41

$115**

$4,715

Bike Racks for Bus

Each

12

$350.00***

$4,200

Total

could be applied to a variety of projects, including proposed road improvements, the
proposed bus systems, and the bike-ped plan.
Table 82. Potential funding sources

$87,791

* Unit price estimates according to the UPRM Master Bike Plan (2014-2015) developed by the Institute of Transportation Engineers, Student Chapter. SotoPadín, David R., and Rolando González. "Plan Maestro De Bicicletas Del Recinto Universitario De Mayaguez." Institute of Transportation Engineers, Student
Chapter, 2014. Web. Jan. 2016.
**Unit price estimate according to Montana Department of Transportation (2009). Costs are based on 2007 estimates based on in-house production.
Posts are estimated to cost $162 each through a contractor. Bicyclist Signing Guidelines." Montana Department of Transportation, Apr. 2009. Web. Jan.
2016.
***Unit price according to FHWA Integration of Bicycles and Transit." FHWA Safety. Federal Highway Administration, n.d. Web. Jan. 2016.

D. SOURCES OF FUNDS
To secure funds for the projects and improvements proposed in this plan, the MOA will
explore the possibility of using the mechanisms provided by the Autonomous Municipalities
Act, Law 81 of 1991 as amended. Article 2.002 provides that the Municipality could impose
taxes, fees and charges. For purposes of implementation, the Municipality would need to
establish a Special Commercial Improvements District Tax. This will allow the Municipality to
impose, through an ordinance, a special tax to carry out improvements and maintenance
to the transportation infrastructure of the selected area. This is mechanism could be
considered as needed. As in other Municipalities, tax revenue for transportation projects
could be generated through sales tax, property tax, and/or gas taxes, among others.
Other mechanisms also established by Law 81-1991 could be explored, such as the
exaction by impact. This will allow inter-sectoral collaboration to leverage funding and
increase the effectiveness of the Municipal, State and Federal government investment.
Additional Municipal sources of funding could derive from the implementation of parking
meters and paid parking garages, or revenue collected through tickets by enforcing traffic
laws and penalizing illegal parking. These taxes and sources of revenue are examples of
mechanisms that are widely used to generate revenue for bike-ped projects.

By

demonstrating commitment of local dollars to these types of projects, municipalities
become more competitive for federal grants.
The main funding source for this project will consist of contributions from the Federal Transit
Administration, an agency of the United States Department of Transportation. The
Department of Transportation and Public Works of Puerto Rico has submitted a request for

Buses and Bus Facilities Grants Program -5339 (Competitive);
Capital Investment Grants -5309 (Competitive);
Congestion Mitigation and Air Quality (CMAQ)-23 USC 149 (Formula);
EDA programs: FY 2016 Economic Development Assistance Programs Application
Submission and program requirements for EDA’s Public Works and Economic
Adjustment
Assistance programs (Competitive).
Enhanced Mobility of Seniors & Individuals with Disabilities - Section 5310
FHA Bicycle and Pedestrian Program
Grants for Buses and Bus Facilities Program -5339(a) (Formula);
Highway Safety Improvement Program (HSIP)
Human Resources & Training -5314 (Formula);
Local Technical Assistance Program (LTAP)
Low or No Emission Vehicle Program -5339(c) (Competitive);
Metropolitan & Statewide Planning and Non-Metropolitan Transportation Planning 5303, 5304,5305 (Formula);
Mobility on Demand (MOD) Sandbox Demonstration Program - 5312 (Competitive);
National Highway Performance Program (NHPP) (Formula);
New Starts Program (funds new rapid transit projects) (Competitive);
Pilot Program for Transit Oriented Development Planning -5309 (Competitive);
Public Transportation Innovation -5312 (Competitive);
Recreational Tails Program (RTP) (Formula);
Rural Transportation Assistance Program -5311(b)(3) (Competitive);
Safe Routes to School (SR2S) (Competitive);
Section 402 State and Community Highway Safety Grant Program, and; Surface
Transportation Block Grant Program -23, USC 133 (Formula);
Technical Assistance & Standards Development 5314(a) (Formula);
TIGER Discretionary Grants (Competitive)
Transit Cooperative Research Program -5312(i) (Competitive);
Transportation Alternatives Program (TAP) (Competitive);
Transportation Enhancement Activities (TE); and
Urbanized Area Formula Grants -5307 (Competitive).

funds to that agency, in the form of a "Statewide Transportation Improvement Program."
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