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Executive Summary
E.1. Introduction
The Puerto Rico Aqueduct and Sewer Authority (“PRASA”) is responsible for providing reliable
and safe drinking water and sanitary sewer services at affordable rates to its customers. However,
the historically high volume of Non-Revenue Water (“NRW”) continues to challenge PRASA’s
financial situation because of the significant losses of revenue and increases in operational and
maintenance (“O&M”) costs. PRASA has determined that to meet its operational and financial
responsibilities and financial situation it must incorporate advanced technologies, innovate and
optimize practices and services, and transform its current commercial operations. Advanced
technologies include, but are not limited to, more efficient metering systems, remote meter reading
technology and re-engineering of its customer services. The benefits to be obtained from the
implementation of these technological advances include: reduction in volume of NRW, protection
of water resources, reduction of operating costs and increasing revenues. In turn, achieving these
objectives will support PRASA’s goal of complying with its Fiscal Plan.
PRASA is pursuing a Public-Private Partnership (“PPP”) with one or multiple firms (the
“Contractor(s)”). PRASA’s proposed project (the “Project”) has been selected by the PPP Authority
as a potential project for a PPP and has been included in the PPP Authority’s inventory of projects
under the name: Optimizing PRASA's Metering System and Customer Experience. This document
serves as the Study of Desirability and Convenience for the Project required by Act No. 29-2009,
as amended (the “Act”).

E.2. PPP Key Drivers and Definition of Service Needs
Puerto Rico’s current fiscal situation has made it difficult for PRASA to acquire the necessary
funding sources to continue with its Capital Improvement Program (“CIP”). Additionally, the
adverse impacts of Hurricanes Irma and María on the island and on PRASA’s operations have
created a greater need to increase revenues and secure new private funding sources.
PRASA has identified a series of opportunities and initiatives that could provide additional
revenues and cost savings including the proposed Project; however, alternate funding sources are
required to implement the proposed Project. PRASA has identified several key drivers for the
Project including:
 PRASA’s external financing needs given its fiscal situation and hurricane recovery needs
 NRW challenge
 Damaged, aging and inaccurate infrastructure
 Innovation, improvement and added value to PRASA’s customers
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Based on these key drivers, service needs were identified as listed below:
 Objective 1: Reduce Water Losses and Obtain External Financing
o

Track both physical and commercial water losses

o

Improve meter reading system and meter accuracy

o

Improve meter reading procedure

o

Obtain external financing to implement innovative technologies for the reduction of
water losses

 Objective 2: Identify all PRASA Customers
o

Update PRASA’s customer Geo-database

o

Reduce the number of unauthorized and unbilled customers

 Objective 3: Improve Water System Planning and Water Conservation
o

Tracking and reduction of water losses

o

Optimize the renovation and repair (R&R) program for the distribution system

o

Optimize the water system planning effort

 Objective 4: Re-engineer PRASA's Commercial Operations
o

Optimize the customer and billing database system

o

Inspect meter installations to identify theft occurrences

o

Increase reading frequency, eliminating consumption averaging and estimation

o

Integrity assurance of assets

o

Employ a more accurate metering system

o

Identify and relocate unreachable (buried) water meters

o

Proactive collection process management, which includes identification of non-paying
customers and disconnection of service

 Objective 5: Improve Customer Experience
o

User-friendly web-based customer service system that allows customers to streamline
invoice reception and review, payments, queries, requests and claims, among other
services.

o

Improve billing accuracy

o

Reduce time on claims resolution process

o

Improve customer service overall experience, i.e. reduce waiting time and repair time

o

Add value to customers
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There is no certainty on the final impact of the hurricanes on PRASA’s financial projections, on
revenues, expenses and on the CIP. PRASA is currently facing many uncertainties which may
materially change the project benefits presented herein including, but not limited to, population and
consumption projections, and macroeconomic factors. Therefore, the analysis and projections
included herein are the best estimate considering the limited information available at the time of
preparation of this Study.

E.3. Service Delivery Options and Procurement Options
Two service delivery options and two procurement alternatives were identified.
The two service delivery options are:
 Option 1: the installation, operation, and maintenance of an AMR/AMI system and the
development and implementation of District Metered Areas (“DMAs”), and execution of most
commercial activities.
 Option 2: the installation, operation, and maintenance of a more accurate metering system (not
AMR/AMI), the development and implementation of DMAs, and the execution of most
commercial activities.
The Project could be implemented selecting one single Contractor (island-wide) or multiple
Contractors.
Although PRASA could elect to include additional services to the Contractor(s) later in the contract
period, initially PRASA has decided to retain the following activities: invoicing, printing and
distribution services, calling centers, as well as collection efforts for Government Accounts.
The following procurement alternatives were considered as part of this Study:
 Design-Bid-Build (PRASA’s traditional procurement process)
 Design-Bid-Build-Operate-Maintain
 Design-Bid-Build-Operate-Maintain-Finance
Considering the nature (scope) of the Project, the defined Project objectives and PRASA’s
challenges to obtain the necessary financing resources to implement an advanced metering system
and other customer service improvements to increase customer satisfaction, the only procurement
alternative that could be employed to successfully execute the Project is Design-Bid-BuildOperate-Maintain-Finance.

E.4. Project Affordability & Financial Analysis
PRASA has determined that for the Project to be affordable it must not cost more than what it
would cost to implement the described technology programs by itself. In other words:
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1. The estimated Contractor(s)’ compensation associated to billing and collecting PRASA’s
current revenue base and financing the capital investments; plus
2. PRASA’s in-house costs after PPP contract inception; must not exceed
3. PRASA’s current operational costs related to commercial activities; plus
4. The estimated theoretical debt service PRASA would have to pay if it financed the capital
investments (i.e., AMR/AMI systems) as part of its CIP; plus
5. Additional costs related to staff augmentation needs, system/IT improvements, and other O&M
costs.
As shown in Table E-1, four Shadow Bid options were financially modeled and compared to the
Public-Sector Comparator (“PSC”) analysis.
Table E- 1 Shadow Bid Options
Service Delivery Options
Option
1
Option
2
Option
1
Option
2

The installation, operation, and maintenance of AMR/AMI
system, the development and implementation of DMAs, and
execution of commercial activities
The installation, operation, and maintenance of a more
accurate metering system, the development and
implementation of DMAs, and execution of commercial
activities
The installation, operation, and maintenance of AMR/AMI
system and the development and implementation of DMAs,
and execution of commercial activities
The installation, operation, and maintenance of a more
accurate metering system, the development and
implementation of DMAs, and execution of commercial
activities

Contractor
#

Combination
of Both
Shadow Bid
Option 1.A

A. One
Contractor

Shadow Bid
Option 2.A
Shadow Bid
Option 1.B

B. Three
Contractors

Shadow Bid
Option 2.B

The PSC analysis assumes that PRASA would deliver the Project by itself following a conventional
procurement. The typical public procurement followed by PRASA is a Design-Bid-Build approach
were the Project would be financed by PRASA with either revenue funds or some other funding
source. Table E-2 summarizes the results of both analyses in terms of net benefits for PRASA and
15-year net present value (“NPV”). Key financial model assumptions are further described in this
Study.
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Table E- 2 Summary of 15-year PRASA Net Benefits and Estimated NPV Results
Options

Net Benefit Year 1

PSC Analysis

Net Benefit Year 15

15-Year NPV

($26,892,738)
$99,684,479

($281,257,584)

Shadow Bid Option 1.A

($73,059,831)
($1,637,350)

Shadow Bid Option 2.A

$9,784,903

$115,938,126

$764,479,216

Shadow Bid Option 1.B

($10,373,540)

$87,523,048

$562,453,484

Shadow Bid Option 2.B

$1,135,227

$103,629,803

$677,793,096

$650,006,634

Regarding the PSC scenario, PRASA currently does not have the necessary funds, or access to the
funding sources required to implement the Project, nor it has the capacity to access capital markets
and issue revenue bonds for capital improvements as it did in the past. Additionally, PRASA’s
already critical financial situation was exacerbated by the impact of Hurricanes Irma and María on
September 2017. Therefore, PRASA is going through a challenging financial situation. In addition,
PRASA’s CIP has been indefinitely suspended for over two years because of the lack of funding.

E.5. Market Sounding
PRASA performed a Market Sounding on January 11, 12 and 15 of 2018, via conference calls, in
which ten out of the twelve companies invited participated in the event. Topics such as: investor
interest, contract term options, and procurement process options were discussed. There was an
overall interest in investing in Puerto Rico for this type of project despite the aftermath of
Hurricanes Irma and María. It was stated by most of the participants that Puerto Rico remains an
attractive investment destination and that the Project is of high interest. The feedback and
information gathered during the market sounding will help PRASA finalize the procurement
documents as well as the contract terms and conditions.

E.6. Compensation Structure & Other Project Considerations
The PPP contract is expected to include financial incentives for increasing PRASA’s billings and
collections over its current base. As an incentive to achieve the expected incremental billings and
collections, the payment formula has been designed to provide additional compensation to the
Contractor(s). PRASA will finance this additional compensation with the same incremental cash
revenues it will receive, as Contractor(s)’ payment rates only represent a fraction of every dollar
they will collect on PRASA’s behalf. Therefore, PRASA expects to retain most of these
incremental cash revenues to improve its financial condition.
PRASA will pay Contractor(s) as an Operating Expense using Authority Revenues in accordance
with the existing pecking order for obligation payments and deposits agreements
PRASA is in the process of reviewing the implications that the execution of PPP contracts may
have on its accounting practices, on the preparation of its financial statements, and on its ability to
meet the requirements and obligations of its Master Agreement of Trust with bondholders. Any
resulting implications will be addressed by PRASA, and final determinations will be made upon
Puerto Rico Public-Private Partnerships Authority
Optimizing PRASA’s Metering System and Customer Experience

ES-5

Executive Summary
receipt of proposals and negotiation of final PPP contract terms. However, PRASA does not expect
any negative financial implications to be derived from the PPP contracts.
The execution of the PPP contracts would trigger a few internal changes in the way PRASA
prepares its annual budget. First, PRASA must create a new cost category in its budget to include
the estimated costs associated with the execution of the PPP contracts. Second, it must adjust its
budget for the execution of commercial activities to account for the costs associated with the
contract management activities to be performed by PRASA’s personnel and resources as well as
for any expenses related to activities that will remain under PRASA’s direct scope of work. Third,
PRASA must estimate the impact that the PPP contract performance will have on its service
revenues and its adjustment for uncollectible accounts. Because both are expected to improve every
year, PRASA should review the actual performance on an annual basis, and project incremental
improvements for the following year. These changes in PRASA’s budgetary process are internal
and are not expected to have any significant implications on external stakeholders
At this time, no bond rating impacts (positive or negative) are foreseen. However, project benefits
and operational efficiencies combined with PRASA’s other initiatives could position PRASA
favorably in terms of formal ratings. The Project does not consider any modifications to PRASA’s
Master Agreement of Trust, as amended, with bondholders as it relates to pecking order of
obligation payments and deposits agreements.

E.7. Conclusion
PRASA’s current financial situation and high volume of NRW is threatening its sustainability as a
water utility and is also affecting Puerto Rico’s water resources. As such, PRASA has concluded
that it needs to change the way it currently operates, how it addresses it metering and billing
practices, and the quality of support services it provides to its customers. To do this, PRASA must
leverage advanced technologies, innovate, and transform its commercial activities.
However, because of its limited access to financing capital, PRASA is looking to partner with
Contractor(s) through a PPP to achieve the desired results. The preferred option based on the
analysis presented in this Study is Option 1. Even when the benefit is slightly lower than Option 2,
the increased qualitative benefits, the automation capacity, the technology advancement and
optimization, and, most importantly, the added value to PRASA’s customers makes Option 1 the
preferred service delivery option. This option can be implemented following either one of the two
procurement alternatives evaluated: contracting with only one firm or contracting with multiple
firms, as both alternatives provide a net benefit to PRASA that is in line with the projections
included in the Fiscal Plan.
Considering the estimated Project costs and the projected increases in revenue billings and
collections, and if the preferred option is implemented; the Project has the estimated potential to
generate net benefits for PRASA in the range of $560M to $650M, in present value, over a 15-year
PPP contract term. However, differences in the following key assumptions will cause material
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deviations from this estimate and could either improve the net benefits for PRASA or render the
Project economically unfeasible:
 Cost of capital and internal rate of return (“IRR”) desired by Contractor(s)
 Capital investment costs
 Realization of PRASA’s cost savings after Project implementation
PRASA expects to considerably enhance its customer service practices and improve customer
satisfaction, while gaining a much-needed investment in its meter infrastructure and transformation
in meter reading practices. The Project provides an integrated solution for PRASA and should
attract expert firms, available worldwide, who would consider partnering with local companies.
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1 Project Overview and Current Situation

1.1 Introduction
The Puerto Rico Aqueduct and Sewer Authority (“PRASA”) is a public corporation and
governmental instrumentality of the Government of Puerto Rico (the “Government”) responsible
for providing reliable and safe drinking water and sanitary sewer services at affordable rates to its
customers. PRASA serves a population of approximately 3.34 M residents1 plus approximately 4
million visitors annually, providing about 96% and 59% of Puerto Rico’s population for water and
wastewater services, respectively.
PRASA is interested in entering in a Public-Private Partnership (“PPP”) agreement with one or
more firms (the “Contractor(s)”) for the design, build, finance, maintenance and operation of a
series of improvements and technologies to enhance PRASA’s customer service activities and to
reduce the current high volume of non-revenue water (“NRW”), as permitted under Act No. 292009, as amended (the “Act”). PRASA’s proposed project (the “Project”) has been selected by the
Public-Private Partnership Authority (the “PPP Authority”) as a potential project for a PPP and has
been included in the PPP Authority’s inventory of projects under the name: Optimizing PRASA's
Metering System and Customer Experience.
The Project originates from PRASA’s need and goals to dramatically change the way it currently
operates its customer services and its meter reading practices, to address its NRW challenge, and
to increase operational efficiency and operating revenues through the incorporation of advanced
technologies, innovation and optimization of practices and services. Because of PRASA’s current
financial situation and recovery needs after Hurricanes Irma and María, its executive management
team has determined that it requires private enterprise expertise and capital funds to cover the
estimated technological investments. Implementing the Project as a PPP will help PRASA meet its
Fiscal Plan (as revised2), minimize direct capital investment costs and control service rates.
PRASA has not been a passive spectator to the financial constraints and setbacks it has endured in
recent years and has maintained its determination to become a world-class utility that delivers
sustainable, high-quality services to its customers. Although PRASA has made significant strides
over the last decade in its efforts to maintain financial stability, the reality is that in the current
Puerto Rico economic environment, without access to capital to renew, replace and maintain its
water and wastewater systems (the “System”), sustainability is at risk. Although the effects of the

1

Source: U.S. Census Bureau, Vintage 2017 Population Estimates.
The impacts of hurricanes Irma and Maria resulted in a revision to PRASA’s certified Fiscal Plan (the Financial
Oversight and Management Board certified the fiscal plan on August 2017). The revised Fiscal Plan was submitted on
January 24, 2018 for the Financial Oversight and Management Board’s review and re-certification.
2
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foregoing may not be immediate, for a utility like PRASA, continued capital investment in the
renewal and replacement of assets and investing in technology and innovation, to name a few, are
essential to maintain reliable, compliant and effective water and wastewater services. For this
reason, the Project has been proposed to achieve innovation and optimization of PRASA’s
customer service operations.

1.1.1

Public-Private Partnerships Law, Act 29-2009 (as amended)

The Government and its public corporations are responsible for efficiently providing essential
services at the lowest possible cost for the welfare of its citizens. These services include, for
example: public health and safety, education, and water and wastewater services. Fiscal deficits in
the budgets of the Government and public corporations have limited the financial capability to
invest in infrastructure; therefore, the Government is adopting non-traditional tools to help deliver
these services to its citizens. In June 2009, the Puerto Rico Legislative Assembly approved Act No.
29-2009 (as amended by Act 1-2017) to promote and allow the establishment of PPPs in Puerto
Rico for the purposes therein set forth. The Act created the PPP Authority as a public corporation
for implementing the public policy of the Government concerning PPPs as contemplated under the
PPP Act.
The Act, as amended, requires the PPP Authority to conduct or commission a Study of Desirability
and Convenience (the “Study”) for each project selected by the PPP Authority as a potential project
for a PPP. The Study seeks to assess whether it is advisable to deliver a specific project through
PPP procurement method. Each Study will include, as deemed applicable by the PPP Authority,
the matters listed in Article 7(b) of the Act.

1.2 Puerto Rico’s Fiscal Situation and its Effect on PRASA
Over the past several years, Puerto Rico’s fiscal landscape has face notable challenges including
an extended economic contraction and certain budgetary imbalances. With the intention of
addressing the financial challenges faced by Puerto Rico and its instrumentalities, over the past
three years the Puerto Rico and Federal Governments have enacted a series of laws, such as, Act
66-2014, Act 3-2017, Act 26-2017, and the Puerto Rico Oversight, Management and Economic
Stability Act (“PROMESA”).
PRASA has also been affected by the overall economic conditions of Puerto Rico and is presently
facing the following challenges:
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Figure 1-1: PRASA’s Current Challenges

The high costs of infrastructure repairs combined with a low level of general understanding of the
value and cost of water services (as an essential service, the public resists paying for higher service
rates), makes it very difficult for water and wastewater utilities to achieve a break-even operation
while maintaining service rates affordable. Because of the complexity of the System it operates,
PRASA has inherently high operating costs and a significant need for capital investments with
limited financial resources.
To remain consistent with its mission of providing service at an affordable cost, PRASA has been
externally funding its Capital Improvement Program (“CIP”) through revenue bonds and federal
assistance in accordance with standard utility financing practices. The CIP is a dynamic program
that evolves and undergoes revisions as needs and sources of funds are identified, and as projects
transition from planning through design, construction and startup phases. The CIP’s main
objectives are to maintain, modernize and simplify the System to achieve operational efficiency,
protect public health and safeguard environmental quality, while enabling continued economic
development. Therefore, consistent with standard practice, PRASA’s rate structure was designed
primarily to cover operational expenses and debt service. PRASA successfully completed two bond
transactions, one in 2008 and 2012, issuing over $3 billion (B) in revenue bonds to partially fund
its CIP.
Despite the Government and PRASA’s fiscal situation, during 2015, PRASA looked to issue
additional revenue bonds. However, the conditions for the bond issuance were not favorable and
PRASA had to postpone it. The Government’s fiscal situation and ratings downgrades by the Rating
Agencies had a major impact on PRASA, as each downgrade also resulted in a downgrade for
PRASA’s bonds, thereby limiting its ability to access the capital markets to obtain financing to
cover its immediate CIP related expenses. PRASA used operating reserves to cover expenses
related to its CIP projects for some time. Nevertheless, in fiscal year (“FY”) 2016 (which covers
the period from July 1st, 2016 to June 30th, 2017), after expending its surplus operating income and
reserves to cover a portion of its unfunded CIP, PRASA was forced to essentially postpone or
terminate the execution of all CIP projects.
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Since FY2013, PRASA has had no access to the capital markets and, as a result, more than 140
infrastructure projects, with an investment totaling about $600 million (M) were suspended and
eventually cancelled. Moreover, roughly $150M was owed to CIP contractors and consultants at
the beginning of FY2017 (currently this debt has been reduced to about $50M), and thousands of
private sector workers are estimated to have lost their jobs because of the CIP suspension.
On May 25, 2016, the United States (“U.S.”) Congress enacted PROMESA, designed to give Puerto
Rico tools to address its economic crisis and restructure its debt. PROMESA addresses Puerto
Rico's debt by establishing an oversight board, a process for restructuring debt, and expedite
procedures for approving critical infrastructure projects. The Financial Oversight and Management
Board (the “Oversight Board”) established under PROMESA oversees the development of budgets
and fiscal plans for Puerto Rico's Central Government and its instrumentalities, including PRASA.
Also, it may issue subpoenas, certify voluntary agreements between creditors and debtors, seek
judicial enforcement of its authority, impose penalties, and enforce territorial laws prohibiting
public sector employees from participating in strikes or lockouts.
PROMESA also provides Puerto Rico’s Government and its instrumentalities two distinct
restructuring tools to address the island’s fiscal crisis known as Title III and Title VI. Title VI of
PROMESA focuses exclusively on restructuring the financial debt and relies on a voluntary group
action mechanism to bind dissenting creditors to the agreement of the debtor and requires a
supermajority of its creditors to restructure the debt. Whereas Title III of PROMESA is an in-court
proceeding that follows a similar framework as a municipality bankruptcy under Chapter 9 of the
Bankruptcy Code but is broader in scope. Title III incorporates the bankruptcy cram down power,
which allows for a plan of adjustment (to be approved by only a single impaired class) for nonconsenting classes of claims.
After a stay on litigation expired and negotiations with creditors were not providing results, on May
3, 2017, the Oversight Board filed a proceeding for bankruptcy before the U.S. District Court for
the District of Puerto Rico against the Commonwealth of Puerto Rico under Title III of PROMESA.
The goal of Title III of PROMESA is to file and confirm a plan of adjustment of debts that will be
binding upon all creditors and the Commonwealth. PROMESA does not contain a specific
timetable for the conclusion of the Title III proceeding. PRASA currently has not filed for either of
these restructuring tools, nor has there been a request to do so by the Oversight Board or the Central
Government.
Pursuant to the Oversight Board request/mandate for the submission of a Fiscal Plan, on December
22, 2016, PRASA submitted its draft version. On February 21, 2017 and April 28, 2017, revised
versions of the Fiscal Plan were resubmitted addressing revisions requested by the Oversight Board
and its consultants. On the latter date, PRASA’s Fiscal Plan was certified by the Oversight Board
as modified by the following three amendments to be addressed by PRASA:
 Include multi-year permanent rate increases that are distributed broadly across all customer
types and categories, including residential, taking into consideration income of such customers.
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Increases must be a preapproved measure effective from January 2018 through at least the
following five years and be supported by a commitment from PRASA to a detailed
implementation plan and schedule to be developed. The rate increase must be directed to
achieve a structural balance and funding capital expenditure needs pre-debt service.
 Update the existing analysis of the impact of the rate increase by customer type and category
to reflect the updated rate proposal.
 Include the updated electricity savings in line with PREPA’s Fiscal Plan and confirm the status
of PREPA’s involvement in, and collaboration with, the hydroelectric initiative.
On May 28, 2017, PRASA submitted to the Oversight Board a revised final version of its Fiscal
Plan which, in turn, was certified by the Oversight Board on August 25, 2017.
PRASA’s Fiscal Plan has been developed to promote PRASA’s mission which is to provide high
quality drinking water and sanitary sewer service at the lowest possible cost. It provided for the
required investment for the necessary infrastructure to ensure compliance with required standards
while promoting a much-needed economic growth throughout the island, the timely execution and
implementation of its measures, and PRASA’s long-term financial self-sustainability. PRASA’s
management identified several new efforts and initiatives that could provide additional financial
benefits. Among these is the implementation and execution of the proposed Project. PRASA’s
Executive Management Team believes the Project’s success will guarantee financing for its meter
replacement program as well as other key technology and customer service initiatives, ensuring
enhancement of revenues and reduction of expenses. With no access to the capital markets and with
a suspended CIP, PRASA has been unable to continue its water meter replacement program, NRW
reduction measures, nor continue its regulatory and environmental compliance projects. PRASA
expects to leverage private sector capabilities and capital to, above all, reduce the current amount
of NRW, optimize PRASA’s metering system, and further enhance customer service activities.

1.3 Impact of Hurricanes Irma and María in September 2017
Puerto Rico was directly impacted by Hurricanes Irma and María. While Hurricane Irma did not
cause major material damages to PRASA’s infrastructure, the significant impact to the electric
power infrastructure did affect continuity of water and sewer services to numerous customers
throughout the island.
Hurricane María, on the other hand, did materially impact PRASA’s infrastructure island-wide.
Currently, PRASA is assessing physical damages and implementing emergency replacement and
construction projects to restore services to its clients, as soon as possible. However, given the
catastrophic impact of Hurricane María on Puerto Rico's electric power system, most of PRASA’s
facilities are currently operating with emergency generator units; while others are not yet in
operation. Lack of reliable communication systems and limited access to numerous facilities are
just some of the challenges affecting recovery efforts and services. Initial assessments of the
metering infrastructure showed that acceleration of water meters’ replacement will be critical, given
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the damages this infrastructure sustained because of the flooding events that occurred during and
after the hurricanes and because of vandalism, among other reasons.
PRASA is currently working with its insurance providers to determine insurance claims,
recognizing that PRASA will be responsible for covering deductible amounts. Also, even though
it expects to receive allocations from the Federal Emergency Management Agency (“FEMA”) as
well as from other recovery funds that may be available to cover increased renewal and replacement
and capital expenses; now, more than ever, PRASA needs to partner with the private sector to
address these operational challenges and implement sustainable recovery measures.
The impacts of Hurricanes Irma and María resulted in a revision to PRASA’s certified Fiscal Plan.
PRASA updated its Fiscal Plan considering the best available information at the time regarding
client consumption trends, account numbers, collection rates, and macroeconomic indicators,
among others. The revised Fiscal Plan was submitted on January 24, 2018 for the Oversight Board’s
review and re-certification.

1.4 Project History and Previous Scope of Work
In 2010, PRASA undertook a formal procurement process through the PPP Authority, to among
other things: incorporate advanced metering infrastructure, develop a geo-referenced customer
database, and re-engineer, assume and operate most of PRASA’s commercial activities to guarantee
the effectiveness and benefits of the technological improvements. As part of the efforts performed
in 2010, PRASA completed (1) a Desirability and Convenience Study, (2) a Request for
Qualifications (“RFQ”), (3) the evaluation of the Statement of Qualifications (“SOQs”) submitted
by Proponents, and (4) the preparation of a draft Request for Proposals (“RFP”) and Technical
Appendices to the draft PPP Agreement. A total of 13 proponents responded to the RFQ by
submitting SOQs and the PPP Committee selected seven of the Prospective Proponents who
submitted SOQs (the “Shortlisted Proponents”) for participation in the RFP phase of the
procurement process.
Throughout the development of the Project, the scope of work, contract structure and related
documents were modified taking into consideration public policy changes, as well as, comments
from PRASA, the PPP Authority and others including, but not limited to, legal and insurance
advisors. During the procurement process, PRASA was required to modify the scope of work in a
manner that made it commercially impracticable and financially unfeasible. Therefore, PRASA’s
Executive Management Team decided to discontinue its pursuit efforts.

1.5 2017 Proposed Project Description and Objectives
The Project has evolved from its original concept in 2010 to today’s proposed Project. The Project
entails the optimization of four principal areas within PRASA’s customer services operations as
shown on Figure 1-2.
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Figure 1-2: Scope of Proposed Project

The Project’s objectives are to:
1. Leverage private sector capital to employ new innovative technologies to reduce water losses
and more accurately measure PRASA’s customers’ consumption, while increasing the added
value for the customers.
2. Employ innovative technologies to identify and register all PRASA customers.
3. Employ innovative technologies to improve water system planning (uses and needs) and water
conservation.
4. Employ innovative technologies to re-engineer the operation of PRASA’s commercial
activities (i.e. meter reading, billings, collections, customer attention and services) and improve
revenue management cycle.
5. Employ innovative technologies to improve customer satisfaction, increase availability of
information, and provide customers with greater control of their consumption.
To accomplish these objectives PRASA must change the way it operates by incorporating advanced
technologies for optimizing meter reading and its customer experience under a PPP contract. This
includes a more efficient and higher quality metering system, and the benefits of using advanced
technologies, such as Automated Meter Reading and Advanced Metering Infrastructure
(“AMR/AMI”). Benefits include, but are not limited to:
 Reduction of NRW (commercial losses)
 Reduction of meter reading estimates
 Improvement in water system planning (uses and needs)
 Improvement in meter reading accuracy and billing turnaround time
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 Improvement and value added in customer services, and increase in customer satisfaction
 Meter reading routes optimization
 Reduction in leak detection time
The Project objectives and expected benefits are further explained throughout this Study.

1.6 Project Status
The Project, as described on Section 1.3, was selected by the PPP Authority as a potential project
for a PPP in June 2017. As required by law, the PPP Authority has commissioned this Study to
determine whether the establishment of a PPP for the Project would meet the public policy and
goals of the Act on Puerto Rico. However, the Project experienced a development delay because
of the impact of hurricanes Irma and María on Puerto Rico.
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2.1 Introduction
The following sections provide a background of PRASA’s organization and operations, and further
explain some of the challenges related to the System and its complexity.

2.1.1

PRASA’s General Background

PRASA is a public corporation of the Government created by Act No. 40 of the Puerto Rico
Legislative Assembly, approved May 1, 1945 (“Act 40-1945”), as amended and reenacted; for
owning and operating the public water supply and wastewater systems. It is the sole provider of
water and wastewater services in Puerto Rico. PRASA’s core operations consist of:
 the extraction and treatment of raw water into potable water,
 the distribution of treated potable water to customers,
 the collection of sewage and other wastewater from customers, and
 the treatment and disposal of sewage and other wastewater per environmental regulations.
As illustrated in Figure 2-1, to successfully execute its core operations, PRASA also performs
several key support functions that include management, administrative, and specialized processes
that are essential to the operation.

Figure 2-1: PRASA's Overview
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2.1.3

Overview of PRASA’s System and Current Condition

PRASA serves a population of approximately 3.34 million residents3 plus approximately 4 million
visitors annually. As of June 30, 2017, PRASA has approximately 1,236,7284 active accounts. As
shown in Table 2-1, residential accounts represent about 95% of the total number of accounts.
Table 2-1: Customer Distribution
Number of Customers

Percent of Total

Residential

1,175,615

95%

Commercial

50,247

4%

806

<1%

10,060

1%

1,236,728

100%

Industrial
Government
Total

Source: PRASA customer database as of June 30, 2017.

PRASA is the sole provider of water and wastewater services throughout the island, which has an
approximate area of 3,535 square miles. As illustrated in Figure 2-2, Puerto Rico’s irregular
topography, which varies from coastal flatlands to mountainous central highlands, has historically
represented a major challenge to the planning and construction of large regional systems. Since
Puerto Rico is an island with varied topography, isolated demographic distributions (as shown in
Figure 2-3), and a diverse mix of users (rural communities, dense urban areas, and large industrial
dischargers), PRASA has a somewhat fragmented and localized system of water sources, treatment
systems and delivery systems. Major facilities serve the urban centers, and some large regional
facilities have also been constructed or planned to serve several communities in a single area. As
such, PRASA has many more treatment facilities than most utilities serving a similar number of
customers. This results in a higher degree of diversity in PRASA’s assets in terms of size, treatment
technologies, and age when compared to systems in the U.S. and Canada, which tend to have more
centralized systems with larger regional facilities. This adds complexity to the management of the
System and has historically contributed to higher operational and maintenance (“O&M”) costs
compared to other utilities serving similar populations.

3
4

Source: U.S. Census Bureau, Vintage 2017 Population Estimates.
Preliminary numbers subject to change.
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Source: http://topuertorico.org/reference/topo.shtml

Figure 2-2: Puerto Rico Topographic Map

Source: U.S. Census Bureau.

Figure 2-3: Puerto Rico’s Population Density

As of January 30, 2018, PRASA owns and operates 114 water treatment plants (“WTPs”) that
supply an estimated average of 5075 million gallons per day (“MGD”). The wastewater system
consists of several collection systems that discharge into 51 wastewater treatment plants
(“WWTPs”). The wastewater system treats an average of 220 MGD6 of used waters. Other elements
of the System include: 269 wells, 954 water pump stations, 1,486 water storage tanks, 824
wastewater pump stations, and more than 20,000 miles of water and wastewater pipelines island-

5

6

Estimated average production for FY2017.
Estimated average treated wastewater for FY 2017.
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wide. The magnitude of the System is evidence that PRASA manages one of the most complex
systems in the world.
The complexity of the System makes it prone to numerous water pipe leaks and sanitary sewer
overflows. PRASA indicates that in FY2017 about 54,943 potable water leaks7 were reported.
PRASA’s average leak occurrence rate is approximately 374 leaks per 100 miles of water
distribution piping per year, which is much higher than other utilities in the U.S. and Canada
(average annual combined leaks and breaks per 100 miles are between 9.2 and 30.1)8. Similarly,
PRASA’s average overflow rate of 481 overflows per 100 miles of sewer pipeline per year with a
total of 28,607 overflow events reported during FY 20179, is also higher than other utilities in the
U.S. and Canada with combined operations (average annual overflows (non-capacity & capacity)10
per 100 miles are between 1.1 and 8.7 overflows)11. These System challenges affect the quality of
service and cause O&M costs to increase significantly, as will be further discussed in the Study.

2.1.4

Existing Systems Used by PRASA

PRASA implemented Systems, Applications, and Products (SAP) R/3 (Real-time data processing,
3-tier) as its enterprise resource planning software. SAP also supports PRASA’s other processes
and information management functions, including human resources and training information,
finance and purchase activities, as well as the preventive maintenance program. PRASA also
implemented the Data Processing Industry Specific Solution for Utilities (“SAP ISU”) as the
application software to support its customer and billings database, meter reading and invoicing
process, and service orders. With the implementation of SAP ISU as the enterprise level tool and
the investments in computer data center and network systems, PRASA has a reliable foundation to
provide customers the service they desire. Throughout the metering and invoicing processes, data
managed in SAP ISU interacts with other software applications used in customer service activities,
such as Q-PLUS. PRASA is currently using the SAP ISU enhancement pack 7.0 version.
Currently, PRASA employs manual readings of approximately 97% of monthly read accounts
(condominiums and large meter customers) but, only about 85% of its bi-monthly read accounts
(all other customers). PRASA has approximately 5,773 meter-reading routes and 58 meter-reading
cycles: 40 bi-monthly reading cycles and 18 monthly reading cycles. Meter readers use input/output
portable handheld devices to record meter readings and additional field observations (i.e., problems
with the meter, meter box, etc.). Information is uploaded to Q-PLUS and transferred to SAP ISU
for quality assurance, quality control, and invoice processing.

7

PRASA Systems, Applications, and Products in Data Processing (SAP) (Commercial) Database.
2017 AWWA Utility Benchmarking: Performance Management for Water and Wastewater.
9
PRASA Systems, Applications, and Products in Data Processing (SAP) (Commercial) Database.
10 Non-capacity refers to discharge related to maintenance issues. Capacity refers to discharge resulting from inflow
and infiltration (rain events)
11
2017 AWWA Utility Benchmarking: Performance Management for Water and Wastewater.
8
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As for other customer service activities, PRASA is now providing all the services that were only
available in customer service offices, through telephone, internet, and smartphone applications. A
virtual office has been created allowing customers to perform all transactions via the internet,
including payments and claims. Additionally, PRASA has entered into agreements with banks,
drug stores, grocery stores and municipal governments to provide over 800 payment locations
across the island and will soon have representation in the Government’s new “Integrated Service
Centers” to be opened in various locations across the island. These and other changes enabled
PRASA to consolidate its 26 customer service offices into 12 by FY2016.
However, despite the efforts performed to date, increased efficiency in the performance of customer
service activities is necessary to achieve greater customer satisfaction and to reduce expenses. The
reduction of customer service offices, for example, has increased the waiting time for customers in
some locations. For example, the average island-wide customer wait time in commercial offices
(excluding the service time) was approximately 20 minutes during FY2017. However, there are
certain commercial offices (i.e. Arecibo) that because of this consolidation, customer wait times
have increased. Also, there is still a high percentage of customers, around 55%, that make payments
in person at physical locations (commercial offices, bank branches, and payment stations) as shown
in Figure 2-4.

Figure 2-4: Customer Payment Methods (Based on Number of Transactions)

While PRASA has made a significant improvement by adopting SAP ISU and optimizing certain
areas of its commercial service activities; when compared to utilities in the U.S., PRASA is still
considerably behind in its meter reading practices and commercial processes. Greater focus and
investments are required to reduce the commercial water losses as well as to increase customer
satisfaction, and improve timeliness and execution in resolving customer claims, attending to
metering problems, and performing service connections and disconnections in a timely manner, to
name a few.
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2.2 Economic Key Drivers for the Project
The following economic key drivers for the Project are explained in more detail in the subsequent
sections:
 PRASA’s fiscal situation and external financing needs
 NRW challenge
 Aging and inaccurate infrastructure

2.2.1

PRASA’s Fiscal Situation and Financial Needs

Over the past several years, the Government and its instrumentalities, including PRASA, have
faced serious financial challenges. As previously mentioned, despite PRASA’s efforts to secure
financing for its CIP, the Government’s fiscal crisis and actions, along with other factors, resulted
in unfavorable conditions and indefinite postponement of the issuance of revenue bonds. The
Government’s fiscal situation and resulting ratings downgrades had a major impact on PRASA,
thereby limiting its ability to access the capital markets to obtain financing to cover its immediate
CIP related expenses. Although, PRASA used operating funds to cover expenses related to its CIP
projects for some time, in FY2016, after expending all its surplus operating income and reserves to
repay bond anticipation notes and cover a portion of its unfunded CIP, PRASA was forced to
essentially postpone and eventually terminate the execution of its on-going CIP projects.
CIP expenditures, as recently reprogrammed, are invested in diverse types of projects, which
include: mandatory, renewal and replacement (“R&R”), structure, and quality and growth projects.
Mandatory projects are those that are required by law, as stipulated in consent decrees,
administrative orders, and agreements with regulatory agencies including the U.S. Environmental
Protection Agency (“USEPA”) and the Puerto Rico Department of Health (“PRDOH”). R&R
projects are those required to improve System efficiency by replacing pipelines or equipment on a
programmatic basis, due to emergencies or unforeseen situations, or because of expended useful
life or extreme deterioration focusing on physical water losses reduction. The structure category
includes non-mandatory compliance, as well as technology improvements, meter replacement,
optimization, fleet improvement and emergency projects. Non-mandatory compliance projects are
those that, although not mandated by regulatory agencies, are necessary to maintain, upgrade, and
grow the System. Quality and Growth are projects directed to guarantee service quality and
expanding the service area for water or wastewater systems.
Since FY2017, all mandatory-driven capital projects are on hold until PRASA has the necessary
funding sources secured. Important renewal works such as replacing inefficient meters and
failed/leaking pipelines are mostly being deferred, with some renewal projects being executed
utilizing operational funds on an as needed and prioritized basis. Notwithstanding, there is a strong
concern that the lack of capital investment will lead to short-term infrastructure degradation
impacting O&M expenses, which could lead to a critical infrastructure situation.
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The implementation of the Project is essential to improve PRASA’s fiscal situation allowing for
the much-needed meter replacements and improvements, as it provides for both revenue
enhancement and cost saving benefits. PRASA currently does not have the financial capability to
implement the Project on its own. Also, existing and future environmental regulatory commitments
and obligations, including, but not limited to, the Clean Water Act and Safe Drinking Water Act,
will continue to require ambitious CIP projects that will result in significant capital expenditures.
Furthermore, the implementation of this Project is critical to comply with PRASA’s financial
projections as included in its Fiscal Plan and to provide PRASA relief in the aftermath of the
hurricanes as it relates to increasing revenues and obtaining financing for its CIP.
However, there is no certainty on the final impact of the hurricanes on PRASA’s financial
projections, on revenues, expenses and on the CIP. PRASA is currently facing many uncertainties
which may materially change the project benefits presented herein including, but not limited to,
population and consumption projections, and macroeconomic factors. Therefore, the analysis and
projections included herein are the best estimate considering the limited information available at
the time of preparation of this Study.

2.2.2

Non-Revenue Water Challenge

NRW is water that has been produced but is not billed to customers. However, not all NRW is due
to water losses. As shown in the water balance summary presented in Figure 2-5, NRW has three
main components: unbilled authorized consumption, commercial (apparent) losses and physical
(real) losses. Combined, commercial and physical losses make up the system’s water losses. The
third component of NRW is unbilled authorized consumption, which is in turn composed of
unbilled metered and unbilled unmetered consumption. Unbilled authorized consumption includes
water used by PRASA (measured and estimated) for operational and internal purposes, and water
used for firefighting. Examples include: potable water service provided to PRASA’s facilities,
water used for washing and cleaning PRASA’s tanks and sanitary pipelines, tanker trucks for
communities with deficient water service, firefighter’s usage, etc.

Authorized Consumption
215 MGD
42.3%

Authorized Billed
Consumption

Billed Metered Consumption

208 MGD
41.0%

Billed Unmetered Consumption
50.26 MGD (10%)
Unbilled Metered Consumption
0.50 MGD (0.1%)
Unbilled Unmetered Consumption
6.34 MGD (1.3%)
Unauthorized Consumption
17.02 MGD (3.4%)
Customer Metering Inaccuracies
20.24 MGD (4.0%)
Systematic Data Handling Errors
4.73 MGD (0.9%)
Reported Leaks
(N/A)
Unreported Leaks
(N/A)
Tank overflows
(N/A)

Authorized Unbilled
Consumption
7 MGD
1.3%

Total Water Production
507 MGD

Commercial or Apparent
Losses
42 MGD
8.3%
Total Water Losses
293 MGD
57.7%
Physical or Real Losses
251 MGD
49.4%

157.65 MGD (31%)

Revenue Water
207.91 MGD (41%)

Non-Revenue Water
299 MGD
59.01%

Numbers may not add up due to rounding
Source: FY2017 Water Balance Executive Report, PRASA

Figure 2-5: PRASA Water Audit Results for FY2016
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In summary, the main sources of NRW include:
 Unbilled Authorized Consumption
-

Unbilled metered consumption (PRASA’s usage).

-

Unbilled unmetered consumption (PRASA’s internal use, hydrant use for firefighting and
other authorized, but unmetered activities).

 Commercial Losses
-

Theft or unauthorized consumption.

-

Customer metering inaccuracies (inefficient and malfunctioning water meters)

-

Use of meter reading estimates and misreads.

-

Customer database problems.

 Physical Losses
-

Leakage in water mains, valves, hydrants, service lines, customer meters.

-

Water main breaks.

-

Storage tank overflows and leaks.

In 2011, PRASA embarked on the development of a strategic NRW management and reduction
plan. For this, PRASA retained the services of a NRW consultant. The objective of this strategic
NRW management and reduction plan was to provide PRASA with the necessary information to
develop a comprehensive and cost-effective, long-term NRW management program. The report,
completed in May 2012, identifies a series of short, mid, and long-term activities that would provide
PRASA opportunities to not only reduce its current NRW volume, but also improve its revenues
and reduce expenses. As part of the NRW management and reduction plan, PRASA began
conducting periodic water audits, which are used to implement the necessary controls and develop
action items to address NRW and meet the established goals.
In 2012, PRASA adopted the water balance methodology recommended by the American Water
Works Association (“AWWA”) and the International Water Association (“IWA”) for estimating
water losses as NRW instead of unaccounted-for water (previously used by PRASA). The
foregoing change in methodology has allowed PRASA to better understand the components that
impact the water loss estimate, which has resulted in a more accurate and reliable estimate. Other
measures taken by PRASA to improve the estimate and the understanding of water losses include:
(i) installation of production flow meters at key high volume treatment plants; (ii) comparative flow
tests of production meters; (iii) database analyses to estimate unauthorized uses; (iv) field
investigations to identify unauthorized uses; (v) customer meter tests to estimate meter underregistration; and (vi) evaluation of operational practices to identify unbilled and unmetered
authorized uses of water. Table 2-2 provides a summary of key water distribution system metrics
for FY2017, including current levels of water production, water losses, and NRW, as reported by
PRASA.
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Table 2-2:

Water Losses and Non-Revenue Water

647
617
598
557
508
507
-1

Water
Losses
(MGD)
381
354
343
299
291
293
2

Non-Revenue
Water
(MGD)
399
363
351
307
298
299
1

-140

-88

-100

Fiscal Year

Total Water
Production (MGD)1

FY2012
FY2013
FY2014
FY2015
FY2016
FY2017
Difference FY2016-2017
Cumulative Difference FY2012-2017
1

Includes a metering-error adjustment identified by PRASA in its water balance audits.

PRASA’s average NRW percentage from FY2002 through FY2011 has been about 61%, with a
record high recorded in FY2011 of 64.5%. However, since FY2012, PRASA’s NRW levels have
been consistently declining. As shown in Table 2-2, from FY2012 to FY2016, PRASA reports to
have reduced the amount (volume) of water produced (139 MGD reduction), amount of water
losses (90 MGD reduction), and NRW (101 MGD reduction). However, in FY2017 NRW slightly
increased from 298 to 299 MGD. In FY2017, of the total 507 MGD produced, approximately 299
MGD was NRW (59.0%). Of this amount of NRW, 293 MGD was due to water losses (both
apparent and real) and 7 MGD was due to unbilled authorized consumption. Of the total amount of
water losses in FY2017, approximately 42 MGD (14%) was due to apparent (commercial) losses,
while approximately 251 MGD (86%) was due to real (physical) losses. PRASA attributes these
reductions to the following main contributing factors: greater understanding and improvement of
management practices regarding NRW and water losses, water system optimization measures, and
corrections made in water production and data collection practices.
Following the industry’s recommended NRW data analysis and reporting, PRASA is reporting
NRW in terms of volume reduced in its annual water audits as shown in Table 2-2, and no longer
as a percentage of the water production. Using NRW as a percentage of water production does not
necessarily represent NRW performance efforts. For example, when comparing the FY2016 results
to the FY2015, the volume of water produced, volume of water losses and volume of NRW have
all been reduced. However, when comparing water losses and NRW as a percentage of the volume
produced, no reduction is observed. This was due to a significant decrease in water production
because of the 2015 drought and is the reason why NRW reduction efforts cannot be compared in
terms of a percentage of the volume produced, but rather as an individual value. In fact, AWWA
recommends not to use percentage of water production as a NRW reduction performance indicator
since this method may show confusing and misleading results. Instead, AWWA recommends using
other performance indicators for measuring NRW, such as: the volume of commercial and physical
losses per connections per day and the infrastructure leakage index (“ILI”). PRASA’s commercial
and physical losses per service connections per day for FY2016 is 31 and 174 gallons, respectively,
and for FY2017 is 29.21 and 176.69 gallons, respectively. Notwithstanding the recent improvement
in NRW, PRASA’s level of NRW is still higher than the average utility benchmarks results; U.S.
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and Canada average result of commercial losses per service connection per day and average result
of physical losses per service connection per day for utilities with combined (water and wastewater)
operations range from 5.97 to 18.90 gallons (median of 11.55) and from 28.71 to 112.17 gallons
(median of 39.30)12, respectively.
Since FY2012, PRASA began measuring the ILI which is an indicator that is used to measure the
level of physical losses in the water distribution system. More specifically, the ILI is defined as the
current annual real losses divided by the unavoidable annual real losses. The unavoidable annual
real losses represent the lowest technically achievable annual real losses for a well-maintained,
well-managed system and is the likely lower bound on water losses. As a performance indicator,
the ILI represents a measure of the combined performance of three infrastructure management
methods for real losses: the speed and quality of repairs, active leakage control, and asset
management. Factors that affect the ILI include the pipe age and material, customer density, and
system pressure. The ILI was introduced in 200013 and is also defined and calculated in AWWA’s
M36 Water Audits and Loss Controls manual. The ILI has been adopted around the world, although
it is mostly used in Europe. An ILI between 1 and 3 is considered excellent. U.S. utilities with
combined operations currently measuring the ILI for their systems reported values ranging from
1.12 to 4.75, with a median of 2.1414. Globally, systems in developed countries report values lower
than 5; while in developing countries, values range from 10 to about 50. In FY2012, PRASA
reported an ILI of about 18. However, since then, PRASA’s ILI has reduced by about 40%: reported
values for FY2013, FY2014, FY2015, FY2016, and FY2017 were about 13, 11, 10, and 10.6, and
10.7, respectively.
Some of the actions and projects to be implemented by PRASA to achieve the additional reductions
in NRW and water losses as included in PRASA’s Fiscal Plan are: (1) the Project, intended to
mostly address and reduce commercial losses; and (2) physical losses reduction initiative. The
physical losses reduction initiative includes continuing the water leak detection program,
monitoring system pressure to optimize flows, reducing the time to repair leaks, and reducing the
number of events and duration of water storage tank overflows by increasing the number of tanks
monitored by telemetry, among others.
Additionally, PRASA’s NRW office is highly focused in refining the validity and credibility of the
data of the annual water audits and reducing NRW by among other measures, continuing the
Revenue Optimization Program, installing additional meters at PRASA facilities to measure a more
significant percentage of the authorized unbilled consumption, and reducing the unmetered
production by installing additional flow meters at selected WTPs to adequately measure daily
production to distribution flows. According to the FY2017 Water Balance Final Report, PRASA’s

12

2017 AWWA Utility Benchmarking: Performance Management for Water and Wastewater
Alegre, H. Hirner, W., Bapista, J., and Parena, R. (2000). “Performance indicators for water supply services” IWA
Manual of Best Practices
14 2017 AWWA Utility Benchmarking: Performance Management for Water and Wastewater.
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goal is to reach a metered reading of 80% of the production supplied by FY2020. Measuring the
most amount of water production increases the credibility of the results and decreases the probable
over estimation of the NRW results. In addition, PRASA’s Operational Regions plan to install
meters or a mechanism to measure the water discarded as part of the System’s programmed
drainages implemented as part of the measures to meet compliance with disinfection by-products
levels in the System.
As included in PRASA’s Fiscal Plan, it is PRASA’s goal to achieve a reduction of the System’s
overall water production to 450 MGD by FY2020 (under revision by the Oversight Board at this
time). Also, according to Act 68-2016, PRASA shall reduce the volume of NRW by 5% by FY2019
or 15 MGD as compared to FY2016. PRASA’s management team plans to reach these goals by
implementing all the above-mentioned initiatives and others that may be identified along the way.
PRASA recognizes that reducing its NRW and water losses volume and, in turn, its water
production, will have positive effects on its operations, financial results (lower O&M expenses and
higher revenues, for example), and on its sustainability practices. Therefore, reducing NRW is one
of PRASA’s top priorities and is one of the main objectives of the proposed Project.
It is important to highlight that in the aftermath of the hurricanes, both production and consumption
have significantly decreased given the unavailability of electric power in some facilities, and the
intensive migration of customers to the United States after Hurricane María. As of January 2018,
there are still 43% of the facilities operating with emergency generator units and several facilities
with no energy supply at all. About 3% of the customers do not yet have service reestablished.
Customers that are served from pump stations that are currently operating with power generators,
have currently an intermittent service due to the malfunctioning and overuse of these power
generators. However, PRASA is working tirelessly to reestablish the service to 100% of its
customers. Therefore, it is difficult to confirm the current percentage of NRW.
2.2.2.1 Commercial Losses: Opportunities
Even though commercial losses are less than the physical losses, they are valued at the cost of
selling the water, making the return much higher than with physical losses which are valued at the
marginal cost of producing the lost water and which require a high capital investment to start
generating results. PRASA’s billed service revenues have been lower than expected during the last
few fiscal years and have not grown as projected. PRASA estimates that a major factor that plays
into this result is that it currently has an elevated level of commercial losses. The commercial losses
are defined as water that is delivered to customers and that is consumed but goes unbilled for several
reasons. These reasons include:
 Water theft and other unauthorized consumption (includes customer database problems)
 Customer metering inaccuracies (inefficient and malfunctioning water meters)
 Systematic data handling errors and underestimation of customer consumption
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Other key opportunities that are commercial-related but not defined as commercial losses as per
AWWA, include the following:


Monthly instead of bi-monthly readings of customer water meters



Reduction of uncollectible accounts

PRASA estimates that 49.4% (251 MGD) of the water produced is lost through leaks, breaches,
and overflows in the distribution network (physical losses) and 8.3% (42 MGD) through
commercial losses. PRASA believes that the technological improvements and re-engineering of its
commercial activities and processes will help to significantly reduce its commercial losses.
Water Theft and Other Unauthorized Consumption
As part of its NRW Reduction Program, PRASA’s strategy has focused mostly on revenue
optimization (enhancing) initiatives, which target apparent losses related to its commercial
operation. Since 2009, PRASA has implemented a public-private effort that is charged with
identifying new opportunity for revenue sources and optimizing collections. For example, in the
last seven years, PRASA has “normalized” (converted to regular billings) over 77,000 accounts
that were detected as having water theft. Another example initiative is the auditing of the customer
billing system data to properly classify customers based on the installed meter size, the customerclass designation, or proper service classification, so that customers are billed appropriately. Other
initiatives include: billing of sprinkler services, service disconnection and connection efforts, and
proactive collection efforts. These initiatives have resulted in significant additional revenue for
PRASA over the past five fiscal years. Approximately $100 M per year of PRASA’s revenues (or
about 10% of total Operating Revenues) are generated from these initiatives.
Additionally, in its efforts to identify illegal connections in PRASA’s system, PRASA’s NRW
office established the Accounts and Structures Validation Initiative (“INVEC”, for its Spanish
acronym) in FY2015. This initiative has the objective of identifying connections that are not already
included in PRASA’s SAP customer database or included in PRASA’s Geodatabase (discussed in
more detail later in this Study).
Through INVEC, PRASA identified what is internally known as “red structures”. Red structures
are structures located within 100 meters from PRASA-owned infrastructure, as reported by GIS,
that do not have an associated PRASA account. Hence, these structures may be either Non-PRASA
communities (communities that have their own private water source/system), abandoned or illegal
connections (i.e., theft, derivations). An initial number of 300,000 accounts were identified. In its
Geodatabase development and updating efforts, PRASA was able to narrow down this number to
265,505 by eliminating structures that are smaller than 600 square-feet in area and located within
six (6) meters from a water meter. Then, PRASA searched for multi-structures such as hotels,
schools and industries to also eliminate those from this number and were able to further narrow the
number down to 205,000 accounts. Thirteen percent of these accounts (26,000 accounts) were
identified as communities with low economic resources that are illegally connected to PRASA
(with service but without meters), known as the “yellow structures”. These yellow structures are
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currently in the process of being geo-referenced. Currently, PRASA is continuing the search for
schools and hospitals to optimize efforts prior to conducting field verifications. This initiative is
expected to be transferred to the private firm(s) contracted under the Project.
Customer Metering Inaccuracies
Historically, PRASA has been using Elster AMCO V100 positive displacement water meters for
its residential customers. Experience has shown that these meters lack accuracy and reliability,
especially as usage time increases, adding to PRASA’s NRW challenge. Also, as these meters age,
they tend to underestimate consumption, on average, by approximately 30%. Additionally, there
are many malfunctioning meters regardless of their age. As part of the Water Accountability Pilot
Program performed by Gregory L. Morris Engineering in 2009, accuracy testing on an agestratified random sample of small (residential) water meters was performed. Results showed that
meter accuracy decreases as the flow rate decreases; that there is a significant number of meters
that were “stuck” (were not measuring) regardless of their age; and that a significant number of the
stopped meters were relatively new. These identified problems directly affect PRASA’s finances
given that small meters (less than 1-inch in diameter) account for over 75% of PRASA’s revenue.
Systematic Data Handling Errors and Underestimation of Customer Consumption
Another major cause for commercial losses is the under-estimation of water consumption. PRASA
is currently estimating approximately 16% of all its customer bills; that is, PRASA reads about
84% of its customer meters. Although the number of estimated consumption readings has decreased
by almost 10% since FY2009, this number is significantly higher than other utilities in the industry,
which average approximately less than 1%. This represents lower revenues for PRASA, as
estimated bills are, on average, billing less consumption than metered-read bills.
Bi-Monthly Readings. In 2007, PRASA switched to a reading method that, in theory, eliminated
all estimation by performing meter readings on a bi-monthly basis (every two months). PRASA
averages the registered consumption of the two-month period and calculates the monthly invoice
amount based on the calculated monthly average consumption. While this method uses actual
consumption, it reduces the effective average pricing of the cubic meter billed because of PRASA’s
incline block rate structure. As peak consumption on a given month is averaged, billed consumption
at higher priced blocks is reduced. Monthly reading should capture additional peak consumption at
higher priced blocks as shown in Figure 2-6.
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Consumption m³
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for 2
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Figure 2-6: Change in Pricing due to Meter Reading Methodology

The implementation of a more accurate and efficient metering/reading system will allow PRASA
to read meters on a monthly basis, at least; eliminating the need to average consumption. Detailed
consumption trends for PRASA’s customers, may also be provided by more accurate and modern
technology.
Uncollectible Accounts. Prior to the rate increases implemented in 2005 and 2006, PRASA’s
historical percentage of adjustment for uncollectible accounts was approximately 4% of its Service
Revenues. Although PRASA’s rate of uncollectible accounts increased significantly in the years
following the 2005/2006 rate increases, in FY2012 and FY2013 PRASA’s rate of uncollectible
accounts (including collections from prior years) stabilized below 5%. PRASA’s average collection
rate over the past ten fiscal years has been 94%. However, in the most recent two fiscal years,
PRASA’s average collection rate has improved to 96%.
Low accuracy in billing levels due to metering deficiencies and practices exacerbates the collection
problem as customer billing claims take longer time to be resolved, which creates delays in
payments from customers. AWWA defines an error-driven billing adjustment as an adjustment to
a customer’s charges resulting from an error on the original bill actually sent to the customer,
regardless of cause, and including all such discoveries made by utility staff, the customer, or a third
party. Errors include all those under control of the utility such as meter reads, data entry, and
calculations or computer programming.
As shown in Figure 2-7, PRASA’s billing errors are higher than other U.S. utilities (combined
water and wastewater service utilities), with about 42.4 error-driven billing adjustments per every
10,000 invoices generated, during FY 2017, versus a median of about 11.5 reported by U.S.
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utilities15. Compared to FY 2016, with a number of error-based adjustments of 58.1, PRASA
achieved a 27% decrease in error-based adjustments during FY 2017. Managing these actions on
a timely basis should help reduce uncollectible accounts. PRASA is confident that a more proactive
approach to executing disconnections and warning large volume customers that they soon will be
disconnected, should help reduce uncollectible accounts rate by at least 2% (excluding government
accounts) as included in PRASA’s Fiscal Plan. Also, if customers have more information on their
actual consumption they will be able to manage their water usage which, in turn, could reduce the
number of claims.

42.4

20.2
11.5
3.8
Top Quartile

Median

Bottom Quartile

PRASA

Figure 2-7: Billing Accuracy Rate (Errors per 10,000 Billings)

2.2.2.2 Physical Losses: Opportunities
Reducing physical losses can result in cost savings associated with variable water production costs.
It will also help PRASA avoid future capital costs for system expansion in terms of new water
production, treatment, and pumping capacity. As previously mentioned, PRASA’s executive
management team understands and acknowledges the importance of reducing NRW. For this
reason, PRASA has included in its Fiscal Plan an initiative directed towards reducing exclusively
physical losses. The Physical Losses Reduction initiative includes continuing the water leak
detection program, monitoring system pressure to optimize flows, reducing the time to repair leaks,
and reducing the number of events and duration of water storage tank overflows by increasing the
number of tanks connected to telemetry, among others.
Via the execution of the Project, the Contractor(s) will indirectly support PRASA in reducing
NRW. Through the development and implementation of the District Metered Areas (“DMAs”),
PRASA will be able to monitor and identify physical losses in the system faster and more
efficiently. With this information, PRASA can then plan for and invest in a programmatic leak
repair program that targets those areas that represent the highest opportunity for PRASA to reduce
its physical losses (leakage); currently, estimated to be approximately 49% of water produced.

15

Billing accuracy calculated as number of error-driven billing adjustments times 10,000 divided by number of bills
generated. An error-driven adjustment is any change to a customer’s charges resulting from an error (i.e., meter reads,
data entry, and calculations) on the original bill sent to the customer or a third party. Source: 2017 AWWA Utility
Benchmarking: Performance Management for Water and Wastewater.
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Overall, reduction of leakage would improve water treatment plant reliability, maintain future
peaking capacity, reduce susceptibility to droughts, improve system pressure, provide opportunity
for hydraulic model calibration and application in future planning and facility sizing, reduce utility
liability for property damage, and improve asset management data reliability while reducing costs.
Annual monitoring of leakage reduction, costs, and cost savings through audits would be necessary
to continually assess and update benefit/cost calculations to justify systematic or accelerated leak
intervention methodology and resources.

2.3 Current PRASA Initiatives to be Supported by the Project
2.3.1

Customer Geodatabase

Since 2012, PRASA has been working in the development of its customer geodatabase. The project
consisted in the development of an island-wide customer geodatabase to identify and map
(geospatially) PRASA’s existing and potential customers including, but not limited to, developed
and pre-developed parcels not included in PRASA’s SAP customer database. This geodatabase
would then be linked with PRASA’s SAP customer database. PRASA seeks to develop a tool for
the proactive management of its customer database, that will help in the detection of theft and,
ultimately, in the reduction of apparent losses. As such, the project’s objectives focus on:


the reduction of NRW losses



the identification of PRASA’s customers (as identified and PRASA’s SAP customer database)
and non-registered users geospatially



the improvement of water system planning (uses and needs) and water conservation

The first phase of the project, which involved the services of a private contractor, commenced in
July 2012 and was completed in November 2013. The contractor completed the following services:


Integration of PRASA’s current customer database with the existing databases of other Puerto
Rico agencies to identify common customers and use as the starting point for the geodatabase.



Development of the geodatabase using Geographic Information System (“GIS”) software.
Approximately 860,000 locations were geo-referenced by the contractor.



Standardization of physical addresses in both the geodatabase and PRASA’s SAP customer
database of approximately 30% of accounts.



Linking the geodatabase with PRASA’s SAP customer database.

In FY2014, PRASA continued the development of the geodatabase with internal resources and
support from its GIS subcontractors. The second phase of the project, which included the location
of customers through field investigations as well as a desktop analysis of various databases, was
completed in July 2014. Approximately 89% of PRASA’s customers (1.2M) were identified and
georeferenced because of this effort.
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The third phase of the project, which started in July 2014, included field visits to identify the
remaining PRASA customers in the Metro Region and in the municipalities of Caguas and Gurabo
that were not previously located (approximately 129,000 customers), as well as the identification
of any customer receiving PRASA services without an active or with an inactive account. Field
visits have been completed resulting in the following:


Approximately 15,000 additional customers were geo-referenced.



Standardization of the remaining physical addresses, including the creation of area, sectors,
and urbanization maps. Approximately 10,800 urbanizations, condominiums, and sectors have
been identified and delimited.

A total of 1.37 M of PRASA’s SAP customers have been identified and georeferenced. This
represents approximately 97% of PRASA’s customers. Although some locations still have not been
geo-referenced, field investigations will no longer be performed under the current contractor.
PRASA’s GIS subcontractor conducted a pilot field study to evaluate the cost-effectiveness of georeferencing the remaining locations by conducting field visits; results showed that the costs
outweighed the benefits to be achieved given that the percent amount of locations geo-referenced
was significantly lower than the sites visited (approximately 16% were georeferenced). In other
words, most of the meter visits resulted in not being able to be paired up with a PRASA account.
As such, going forward PRASA will geo-reference accounts not yet found, leveraging opportunities
under its capital and R&R projects (i.e., piping replacement projects and new system construction),
and now under the new proposed PPP Project.
PRASA has not been able to geo-reference the remaining 3% of PRASA’s customers
(approximately 47,000 customers) because of lack of available man-power and security concerns
involved in the identification of these missing accounts.
Because the geodatabase is a tool to be used by PRASA in the identification of its existing and
potential customers, at this moment PRASA is not estimating incremental revenues from this
initiative. However, with this tool, PRASA will be able to implement additional initiatives and
address customer database and connection anomalies that do represent significant revenue
opportunities for PRASA, specifically regarding commercial losses. The Contractor(s) shall have
the responsibility of supporting PRASA in the identification of missing customers and providing
GIS required data/information to include in the geodatabase.

2.3.2

Annual Water Audits

Since FY2012, PRASA’s NRW office has been assessing water balances by using the methodology
recommended by AWWA for estimating water losses. The completion of these Water Audits has
helped PRASA to better understand the components that impact the water loss estimate, which has
resulted in a more accurate and reliable estimate. The Contractor(s) shall have the responsibility of
supporting PRASA in the development of the annual water audits, whether by providing required
data/information or supporting in the calculations.
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2.4 Current Metering Technologies on the Market
There are three main categories for water meters in the market, i.e. (1) Displacement Water Meters,
(2) Velocity Water Meters and (3) Electronic Solid-State. Each main category has its subcategories,
which are described in Table 2-3.
Table 2-3: Water Meter Type Descriptions
Water Meter Type
Displacement Water
Meter (Positive
Displacement /
Mechanical)


Oscillating
Piston

Description

Typical Applications

Considerations

Flow measurement is accomplished as the water passes through a chamber of a known volume, and
mechanical components (i.e. the disc or piston) records the number of times the chamber is filled.





Typically, available in sizes between 
5/8” and 2”.
Available with either a bronze or
plastic main case.
Described by AWWA Standards 700
(bronze) and 710 (plastic).

Residential homes,
small businesses,
hotels, etc.










Mutating Disk

Velocity Water
Meters (Internal
Capacity)


Multi-jet

Flow measurement is based on fluid speed through a chamber of a known cross-sectional area.






Very mature technology, especially
the bronze main-case designs.
High accuracy over a wide range of
flow rates but are sensitive to lowflow rates (i.e. will under-register).
Subject to accuracy degradation
(under-registration) over time and
cumulative flow as mechanical
components wear.
Meters can be refurbished and
repaired.
Can be susceptible to particulate in
water; can cause meter to stop or
stick.

Turbine




Typically, available in sizes
between 5/8” and 2”.
Described by AWWA Standard
708.



Typically, available in sizes
between 1-1/2” and 12”.
Described by AWWA Standard
701.





Residential homes,
small businesses,
hotels, etc.

High-flow
applications, where
low-flow is not
present.
Good for
commercial, fire
and master
metering
applications.







High level of accuracy at low flow
rates.
Can be susceptible to particulate in
water; can cause meter to stop or
stick.

Not accurate at low-flow conditions.
Can be susceptible to particulate in
water; can cause meter to stop or
stick.
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Water Meter Type


Compound

Description






Electronic SolidState


Electromagnetic
Water Meter



Ultrasonic Water
Meter

Most typically a combination of a
positive displacement meter and a
velocity meter, used to handle a
wide range of flow rates.
Low flows are measured through
the positive displacement meter;
high flow is measured through the
velocity meter. Valving directs flow
to each based on the flow rate.
Described by AWWA Standard
702.

Typical Applications


Considerations

Applications where 
there is a large
range of operating
flow rates that
include high-flow
rate conditions,
such as commercial
and industrial use.

Some vendors offer a turbine only
meter, which they market as a
“compound”.

Flow measurement is based on fluid velocity using electromagnetic or sound waves.









Very accurate at low flow
Measure flow in both directions
Battery powered.
No appreciable accuracy
degradation over life of meter.
Provides advanced alarming and
data capture, such as highresolution leak alarms, backflow,
empty pipe, flow rate.
No additional meter induced head
loss; equivalent to a straight pipe.
Not currently a specific standard for
customer meters but should meet
the performance requirements of
AWWA 700.




Residential
customer metering.
Longer history of
use for raw water
applications and
plant process
applications.








Very accurate at low flow
Solid state customer metering is a
newer technology.
Long-term, installed failure rates not
fully known.
Meters are not repaired, they are
replaced as an entire unit.
Not sensitive to particulate in water.
Presence of magnetic material
impact accuracy.

Source: http://flowmetrics.com/exploring-types-water-meters/

In addition to the type of water meters in terms of its components and how each one of them
measures flow rate, meter reading can be performed in the conventional way or using advanced
data retrieval technologies such as AMR/AMI. The subsequent sections discuss in more detail these
advanced data retrieval capabilities.
The PPP contract will include minimum specification requirements for the type of water meters
that Contractor(s) will be required to install.

2.5 District Metered Areas and Automatic Meter Readings /
Advanced Meter Infrastructure
DMAs and technological systems such as AMR/AMI help water utilities in many of its core
business processes, such as management of local distribution services, management of the revenue
cycle, and system developing and planning.

Puerto Rico Public-Private Partnerships Authority
Optimizing PRASA’s Metering System and Customer Experience

2-19

Section 2
Key Drivers and Definition of Service Needs

These technological improvements also help utilities:
 Understand customer usage

 Collect and record consumption data

 Design service offerings

 Bill customers

 Manage peak consumption

 Manage collections

 Plan and forecast capital requirements

 Provide more value and real-time data,
empowering customers to actively manage
their water consumption

 Maintain and monitor distribution network

Web-based customer service platforms complement these technological systems by providing an
easier, more effective way to manage customer relationships, order requests and customer disputes
and complaints.
The most cost-effective implementation of the technological upgrade is to combine AMR/AMI
with DMAs. Without AMR/AMI, doing water balances of a DMA is a manual, slow process and
limits the use of DMAs for pressure management. With AMR/AMI, water losses within a DMA
can be easily and rapidly identified and addressed via a water balance of water supplied and metered
demand. Each DMA, supported by AMR/AMI, acts like a cost center in which the utility can track
all the individual water use by customer within the DMA, the costs of operating the DMA, and the
revenues each DMA generates for the utility. The revenue versus cost data by DMA can indicate
types and locations of DMAs that are more cost-effective to operate and more cost-effective to
replace inaccurate water meters. AMI add-ons, such as distribution system acoustic noise loggers,
can predict distribution system water leaks and help characterize DMAs which provide more costeffective opportunity for reduction of NRW through leak repair or main replacement. AMR/AMI
technology, coupled with DMA sub-pressure zone establishment, provides data necessary to
monitor water losses, while characterizing cost-effective interventions for NRW reduction. Figure
2-8 illustrates the advantages of implementing DMAs and installing AMR/AMI technology, and
their potential impacts on reduction of commercial losses and physical losses.
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Figure 2-8: Use of AMR/AMI and DMAs to Reduce Non-Revenue Water

The following sections provide detailed information on DMAs and meter reading technologies,
including AMR/AMI, used by other utilities and proposed for the Project.

2.5.1

District Metered Areas

The concept of DMAs originated in Western Europe in the 1990s following a major drought. In
England, Wales, and Germany, permanently monitored DMAs have proven to be a cost-effective
way of reducing the duration and magnitude of previously unreported leakage (physical losses). A
DMA is a subzone of a water distribution system pressure zone in which permanent sub-metering
is installed. These flow meters are installed at strategic points throughout the distribution system to
allow flow recording into a discrete geographical and hydraulically isolated area, which has a
defined and permanent boundary. However, to date, PRASA has not been able to efficiently create
DMAs because of insufficient capital funds and unreliable data.
A DMA typically includes 500 to 3,000 connections. The size of a DMA depends on several local
factors, including:
 The required economic level of leakage (“ELL”)16 to be attained
 Geographic and demographic factors, such as urban, industrial, or rural

16 ELL is found by determining the level of real (leakage) losses where the sum of the cost of the real loss reduction
and the cost impact of the real losses is at a minimum. ELL is used for leakage reduction target setting and setting the
frequency of leak survey investigations (AWWA, 2009).
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 Local hydraulic conditions, such as limitations for valve closing
 Minimum flow, pressure, and fire flow requirements
 Water quality concerns
 Locations of residential meters
 Natural boundaries
 Practical distribution system constraints
The main purpose of creating DMAs is to reduce water system losses in the distribution system.
The first objective for a DMA is to subdivide a pressure zone such that night flows into the DMA
can be regularly monitored. Measured night flow volumes when domestic demand is minimal
indicate normally unreported system leakage. The second objective is to manage pressure in each
DMA or a contiguous group of DMAs such that the interconnected network is operated at an
optimal level of pressure to reduce nighttime leakage.
Continuous metering and monitoring of night flows in a DMA facilitate the rapid identification of
unreported distribution system pipeline breaks and provide the data required to conduct costeffective leak localization and pinpointing. An effective leakage management system will consist
of several strategic DMAs where flow is monitored by permanently installed flow meters. In some
cases, the flow meter will incorporate a pressure reducing valve.
The advantages for PRASA in setting up DMAs include the ability to monitor and reduce system
losses, both physical and commercial. Through subdivision of larger pressure zones into DMAs,
the characterization of background, nighttime leakage can be accomplished. Further, higher
nighttime pressure resultant from lower domestic demand can cause greater leakage. Leakage
problems get worse over time. DMAs outfitted with automatic or remotely operated pressure
reducing valves can strategically lower pressure in the nighttime and reduce leakage. Advantages
of pressure reduction include:
 Reduction of real losses (leakage)
 Reduction of new leaks and breaks
 Extension of infrastructure life
 Management of delivery volume (possible conservation tool)
 Reduction of energy use
PRASA has successfully implemented pressure management protocols to support water
distribution operations. As a result, from these efforts PRASA has identified high leakage, high
pressure priority areas for potential DMA installations. Previous areas piloted under the Water
Accountability Pilot Project may require slight modifications to serve as initial DMAs. Following
the collection and evaluation of DMA supply and demand information, the most appropriate and
cost-effective leakage reduction methods can be implemented. Additional DMAs can be planned
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and implemented in an economically-effective method. DMAs also serve as sub-geographies for
water balance. The master metering of a DMA’s supply will also allow comparison with the
collective customer meters inside the DMA. This will help differentiate real losses from leakage
and commercial losses from inaccurate customer meters. More specific data for real portions of the
service area will assist in identifying the sources of NRW for the System and determining the most
cost-effective intervention program.

2.5.2 AMR/AMI Technology
There are three principal non-manual advanced water meter reading technologies available in the
market, which mainly differ in the amount of time that it takes to collect the data from the
operational system. They are listed below in descending order from most labor intensive to least
labor intensive:
1. Touch read AMR
2. Mobile radio frequency AMR
3. Fixed network AMR/AMI
As mentioned above, PRASA employs a direct read (a.k.a. manual read) technology with portable
handheld units. This requires visual inspection of the meter register display by a human and requires
no electric energy at the meter. Table 2-4 summarizes the main components for PRASA’s currently
employed meter reading method as well as for each AMR/AMI technology listed above.
Additionally, it provides a range of typical meter reads that could be achieved daily by each
technology.
As shown, in Table 2-4, the number of daily meter reads that could be achieved with each
technology increases dramatically in mobile radio frequency and fixed network AMR. However, it
must be noted that it takes higher capital investments to implement these types of AMR
technologies than the current meter reading method employed by PRASA. But, in contrast, the
recurring O&M costs are much lower with more advanced meter reading systems.
Figure 2-9 indicates the relationship between water meter reading technologies and capital and
operating costs. A brief description of each AMR/AMI technology listed above is presented in the
following sections.
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Table 2-4: Components of Water Meter Reading Technologies
Component

Direct

Water Meter
Register


Dial

Transmission

None

Energy Source

None

Receiver

None
Hand-held
(hand entry)



Data Storage
Reception Software
Billing Software
Average No. of
Reads (per day)
1

Read1

200-350

Reading Method
Mobile Radio
Touch Read
Frequency AMR


Dial + Encoder
Dial + Encoder
Through
Wake up or
Pad
Bubble up
Wand
Batteries
Laptop
Wand
(w/ antenna)
Hand-held
Field Laptop
(download)




300-450

6,500-8,000

Fixed Network

Dial + Encoder
Bubble up
Batteries
Relay Station
Central Computer


All meters can
be read multiple
times per day

Currently used by PRASA.

Figure 2-9: AMR/AMI Technology versus Capital and O&M Costs

2.5.2.1 Touch Read AMR
Touch read technology allows the meter data to be read without the need to remove the meter box
lid. A touch pad is installed in the lid that is wired to the meter. An encoder transforms the numeric
register value into digital form. When a hand-held, battery-powered wand physically touches the
outer surface of the touch pad, the encoded register data is transmitted to the wand. The wand stores
a limited amount of data. The meter reader downloads the reading data into a hand-held storage
device. If a reading is not successfully transmitted to the wand, a manual read can be attempted.
The meter reader typically walks between nearby meters on the reading route and uses a bicycle or
automobile intermittently. In the U.S. and Canada, touch read AMR technology has been in use for
more than 20 years.
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2.5.2.2 Mobile Radio Frequency AMR
Mobile radio frequency AMR technology employs a radio transmitter that sends a signal to the
meter reader. The reader receives the signal through a laptop mounted in a moving motor vehicle
that collects the data. Two distinct methods of transmitter activation are present in the market. With
“wake-up” transmitters, the transmitter only sends a signal when prompted by the hand-held radio
device. With “bubble-up” technology, transmission occurs repeatedly, nearly continuously, and the
hand-held device receives the signal passively. In the economic comparison of the technologies,
mobile radio frequency AMR technology is referred to as mobile radio read.
2.5.2.3 Fixed Network AMR
Like mobile radio frequency AMR, fixed network technology also employs radio transmission of
encoded meter register data. Data is transmitted (one-way) from the meter location to one of several
data collectors/relay towers and on to the water utility’s centralized computer, all at fixed locations.
For a fully functioning fixed network system, regular meter reading personnel are not needed.
2.5.2.4 AMI
AMI is an integrated system of smart meters, communications networks, and data management
systems that enables two-way communication between the meters, utility and customers. AMI
offers real-time data about water consumption for the benefit of both the customers and the utility.

2.5.3 Benefits of Enhanced Commercial Services using DMAs and
AMR/AMI Systems
Some of the benefits that PRASA expects to achieve through the implementation of enhanced
commercial services using DMAs and AMR/AMI systems include the following:
1. Enable the optimization of meter reading
-

Increase efficiency and precision in the process of meter reading and billing consumption

-

Accurate meter readings in every route

-

Optimization of meter reading schedules

-

Elimination of reading estimations

-

Optimization of meter replacement program

-

Immediate detection of meter tampering and theft

2. Enable proactive customer service practices
-

Reduction in the volume of calls coming into customer services

-

Reduction in client claims resolution time

-

Improvement in customer satisfaction

3. Enable optimization of water treatment and distribution through enhanced leak detection
-

Reduction in NRW

-

Reduction in the required amount of water production
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-

Reduction in the required new capital investment projects

-

Reduction in electricity and chemical costs

4. Enable financial stability
-

Reduction of adjustments and credits

-

Issuance of bills (immediately or at any other interval)

-

Reduction of arrears and bad debts

2.6 Definition of Service Needs
Based on the information previously presented, there are several needs that PRASA should address
to meet the objectives of the Project. Table 2-5 below defines the service needs per objective of the
Project. PRASA’s current metering system infrastructure and operational processes cannot achieve
the established objectives or satisfy the defined needs as included in the table below.
Table 2-5: Definition of Service Needs
Proposed Project Service Needs per Objective
1

Reduce Water Losses and Obtain External Financing
a.

Track both physical and commercial water losses

b.
c.

Improve meter reading system and meter accuracy
Improve meter reading procedure
Obtain external financing to implement innovative technologies for the reduction of water
losses

d.
2

Identify all PRASA Customers
a.
b.

3

Update PRASA’s customer Geo-database
Reduce the number of unauthorized and unbilled customers
Improve Water System Planning and Water Conservation

a.

Track and reduce of water losses

b.

Optimize the distribution system renovation and repair program

c.

Optimize the water system planning effort

4

Re-engineer PRASA's Commercial Activities Operation
a.
b.
c.

Optimize the customer and billings database system
Inspect meter installations to identify theft occurrences
Increase reading frequency, eliminating consumption averaging and estimation

d.

Integrity assurance of assets

e.
f.

Employ a more accurate metering system
Identify and relocate unreachable ("buried") water meters
Proactive collection process management, which includes identifying non-paying customers
and disconnection of service

g.
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Proposed Project Service Needs per Objective
5

Improve Customer Experience
a.
b.
c.
d.

Develop a user-friendly, web-based customer service system that allows customers to
streamline invoice reception and review, payments, queries, requests and claims, amongst
other services
Improve billing accuracy
Reduce time on claims resolution process
Improve customer services and overall experience, i.e. reduce waiting time and repair time

2.7 Project Scope of Work
The Project consists on the following scope of work and PRASA’s partnering with one or more
Contractor(s):
 Design, build, and operate highly advanced technologies that will allow remote water meter
reading both at the district and household level
 Update and maintain PRASA’s geo-referenced database capable of identifying all PRASA’s
water and sewer customers
 Re-engineer and operate PRASA’s commercial activities to guarantee the effectiveness and
benefits of the technological improvements, including, but not limited to:
1. Installation, replacement and maintenance of meters
2. Planning, logistics, installation, operation and maintenance of an AMR/AMI system
3. Reading of all customer meters on a monthly basis
-

Upload consumption data into PRASA’s customer database SAP System

-

Manage and update consumption reading database and data transfers accurately and at
desired frequency

-

Communicate all service fees rendered to customers

-

Optimize meter reading routes

-

Modify billing schedule according to meter reading routes modification

4. Optimization of the Billings and Collections Processes
-

Manage and execute a proactive collection protocol

-

Improve collections by 2% for non-government accounts (98%)

-

Reconcile collection database daily

-

Develop and implement a plan to reconcile past-due accounts

5. Enhance customer experience at the commercial offices and virtual offices (i.e., claims,
requests and petitions)
-

Develop and establish appropriate protocols
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-

Process and document all requests into PRASA’s SAP System

-

Receive and address written, telephone and electronic requests/ notifications

-

Prepare a contingency plan to ensure continuity of customer services in case of
emergencies

-

Optimize service disconnections and re-connections processes for non-paying and
moving customers

-

Management of new customer connection processes and supporting developers

-

Identify distribution system leakage through implementation of DMAs

-

Develop/implement a NRW Plan to reduce commercial losses

PRASA envisions that participating Contractor(s) will consist of teams (consortiums, joint
ventures, or partnerships) of local, U.S. and/or international firms. The active participation of local
suppliers, sub-contractors, designers, engineers, advisors and investors will be encouraged, to
promote local economic activity and develop local expertise.
The re-engineering, assumption and operation of PRASA’s commercial activities by the
Contractor(s) will minimize PRASA’s risk exposure and allow “single-point” accountability,
which is critical to the success of the Project. Prior experiences in PRASA have demonstrated that
segmentation of responsibility between PRASA and third parties for projects of this magnitude may
generate conflicts which can prevent the achievement of the desired goals. PRASA is considering
using a performance-based compensation structure. This compensation structure will be aligned
with the main objectives of the Project to dramatically transform PRASA’s commercial activities
using technological advancements to reduce NRW, capture lost revenue, obtain the needed capital
financing, and reduce costs to ultimately minimize, to the extent possible, future rate increases.

2.8 Preliminary Project Implementation Schedule
The preliminary project implementation schedule is presented in Table 2-6 (next page). The
presented schedule assumes a PPP approach will be followed.
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3 Service Delivery Options and
Procurement Alternatives

3.1 PPP Service Delivery Options
Two service delivery options were identified and analyzed. These options involve a PPP with one
or multiple Contractor(s), who would finance the purchase of the equipment and assume the risk
of installing and operating the equipment. Both service delivery options consider that the
Contractor(s) will be responsible for most of the commercial activities currently executed by
PRASA.
The service delivery options to be implemented by the Contractor(s) are:
1. Option 1: the installation, operation, and maintenance of a more accurate and technologically
advanced metering system with AMR/AMI technology, the development and implementation
of DMAs, and execution of commercial activities.
2. Option 2: the installation, operation, and maintenance of more accurate water meters, the
development and implementation of DMAs, and execution of commercial activities.
In a pre-risk allocation analysis, it was concluded that not having the commercial activities assumed
by the Contractor(s) is not aligned with PRASA’s objectives as: 1) it only addresses a partial
transformation of PRASA’s commercial activities; 2) it does not address all the issues that currently
affect PRASA’s NRW challenges discussed; 3) and it only allocates a small portion of the
performance risk to the private sector, leaving PRASA with most of the risk. Also, it would not
provide significant financial benefits to PRASA since it does not address the commercial loss
opportunities related to, for example, identifying water theft and collections.
Therefore, the two options included for this analysis differ only in that, one considers the
implementation of AMR/AMI technology for the retrieval of data. It is important to highlight that
these service delivery options represent a major change in the way PRASA operates its commercial
activities and it will require a reorganization of certain departments within PRASA.
Additionally, PRASA could elect to contract with one single Contractor or with Multiple
Contractors. Table 3-1 below summarizes the benefits and drawbacks of these two alternatives. A
financial level evaluation of these procurement alternatives for each service delivery option is
included and discussed in Section 6 of this Study.
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Table 3-1: Benefits and Drawbacks of One vs Multiple Contractors
Procurement
Options

Benefits
 Uniformity in terms of Operations,
Equipment and Management

One Contractor

 Customer Service activities can be
assumed easily by the one
Contractor
 Could result in lower costs to
PRASA, given economies of scale
and overhead structure

Drawbacks
 Less competitiveness and cost
distribution
 In case of contract termination due to
low performance, it affects the entire
island and PRASA would have to reprocure services
 Potential for less uniformity in terms
of Operations, Equipment

 Increases performance due to
competitiveness among Contractors
Multiple
Contractors

 In case of contract termination due to
low performance of one of the
Contractors, one of the other two can
take over the zone through an
Agreement change order.

 Management of three Contractors
may be more challenging for PRASA
 Data retrieval and transfer to PRASA
may be challenging due to possible
use of different platforms (would
require PRASA to define and
standardize operational platform
guidelines)
 Could results in higher costs to
PRASA due to overhead structures

The following sections discuss in more detail each of the options and presents a qualitative
assessment of each option.

3.1.1 Option 1: The installation, operation, and maintenance of more
accurate metering system with AMR/AMI technology, the
development and implementation of DMAs, and execution of
commercial activities
Option 1 entails entering into an agreement with the Contractor(s) for the installation, operation
and maintenance of a more accurate and precise metering system that, among other functions, can
operate at low flow rates using AMR/AMI technology on a significant percentage of accounts
(PRASA assumes that about 60-80% of accounts will be converted to AMR/AMI over the life of
the Project). Although the additional technology investment would not necessarily result in
additional revenue to PRASA, it adds value to the customer experience, which is one of the main
drivers of the Project. This option also considers the development and implementation of DMAs in
coordination with PRASA Operations, and the re-engineering and operation of most commercial
activities.
The main benefits of Option 1 are:
 Allocates most of the risk associated with the operation of PRASA’s commercial activities to
the Contractor(s), providing a single point of accountability.
 Addresses PRASA’s existing commercial losses, including but not limited to:
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-

Identifying unregistered users and addressing water theft.

-

Implementing proactive measures to improve collections.

-

Addressing reading estimation and frequency issues on 100% of the customer base.

 Uncollectible accounts are expected to be reduced since the Contractor(s) will have a
contractual incentive to maximize collections and authority to disconnect service for nonpaying customers, resulting in increased revenue to PRASA.
 Use of estimated client consumption for billing purposes will be greatly reduced, if not
completely eliminated.
 PRASA would leverage private capital to invest in more accurate and efficient water meters.
 It provides an integrated solution that can attract the best expertise available worldwide to
address the NRW challenges.
 It helps PRASA improve its customer services by requiring service levels higher than those
currently provided by PRASA and providing incentives based on service metrics.
 Allows PRASA to begin implementing advanced technology that is widely used by water
utilities around the world to obtain more efficient and more accurate meter reading activities
without having to commit more of its limited capital.
 Allows for a continuous reading of customer consumption.
 Allows for a reduction in operational costs associated with the reading process.
 Allows for remote monitoring and data retrieval of those meters with AMR/AMI technology.
 Enhances the customer experience in terms of consumption data availability or the possibility
of live-meter monitoring by customer.
 Helps identify leakages faster, because of real time readings and since offset alarms may be
programmed by PRASA.
 Helps identify meter tampering/theft faster.
 Will reduce the customers claims as they will be able to access and monitor their consumption
 PRASA already has an AMR/AMI capable platform which would be used to its full potential.
The drawbacks of this option are:
 The implementation of AMR/AMI technology may not necessarily represent additional
revenue for PRASA.
 The implementation of AMR/AMI technology will increase the capital investment cost of the
Project.
 Private financing could be more costly than public financing, although the anticipated savings
and incremental revenues should offset such additional financing costs.
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Given Puerto Rico’s varied topography and System complexity, PRASA may not be able to include
all customers in the AMR/AMI network due to geographical limitations or economic feasibility.
As a result, manual or drive-by data retrieval would still be used for certain clients. A propagation
study must be performed to know what percentage of the customer population can be integrated
into an AMR/AMI system.

3.1.2 Option 2: The installation, operation, and maintenance of more
accurate water meters, the development and implementation of
DMAs, and the execution of commercial activities
Option 2 entails entering into an agreement with the Contractor(s) for the installation, operation
and maintenance of a more accurate and precise metering system that, among other functions, can
operate at low flow rates. This option does not consider remote monitoring or remote data retrieval.
This option considers the development and implementation of DMAs, and the re-engineering and
execution of most commercial activities.
The main benefits of this option are:
 It allocates most of the risk associated with the operation of PRASA’s commercial activities to
the Contractor(s), providing a single point of accountability.
 It addresses PRASA’s existing commercial losses, including but not limited to:
-

Identifying unregistered users and addressing water theft.

-

Implementing proactive measures to improve collections.

-

Addressing reading estimation and frequency issues on 100% of the customer base.

 Uncollectible accounts are expected to be reduced since the Contractor(s) will have a
contractual incentive to maximize collections and authority to disconnect service for nonpaying customers, resulting in increased revenue to PRASA.
 Use of estimated client consumption for billing purposes will be greatly reduced, if not
eliminated.
 PRASA would leverage private capital to invest in more accurate and efficient water meters.
 It provides an integrated solution that can attract the best expertise available worldwide to
address the NRW challenges.
 It helps PRASA improve its customer services by requiring service levels higher than those
currently provided by PRASA and providing incentives based on service metrics.
The drawbacks of this option are:
 Consumption data would still be retrieved manually and would require reliance on field
personnel.
 The implementation of a more accurate meter system will not necessarily be reflected in a more
advanced end-user platform, since data would still be retrieved manually.
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 Private financing could be more costly than public financing, although the anticipated savings
and incremental revenues should offset such additional financing costs.

3.2 Procurement Alternatives
The following procurement alternatives were considered as part of this Study:
 Design-Bid-Build (PRASA’s traditional procurement process)
 Design-Bid-Build-Operate-Maintain
 Design-Bid-Build-Operate-Maintain-Finance
Considering the nature (scope) of the Project, the defined Project objectives and PRASA’s
challenges to obtain the necessary financing resources to implement an advanced metering system
and other customer service improvements to increase customer satisfaction, the only procurement
alternative that could be employed to successfully execute the Project is Design-Bid-BuildOperate-Maintain-Finance.
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4.1 Introduction
This section presents a summary of the Project qualitative benefits and impacts, and risk analysis.
An appropriate risk analysis is performed for the two service delivery options. Project risks are
defined and allocated to either: PRASA, the Contractor(s), or are shared according to what is
thought to be optimal allocation of risk. This optimal allocation is proposed according to the
understanding of which party is better positioned to bear the risk.

4.2 Socioeconomic Impact Analysis
The Project has several positive socioeconomic impacts for PRASA’s customers and Puerto Rico
in general, given that by implementing these technologies PRASA will be able to address its NRW
challenge, improve its customer service experience, and accurately bill customers. Through the
implementation of DMAs, PRASA will be able to obtain the information it needs to identify those
sectors with the most significant physical losses (i.e., leaks) to repair the pertinent infrastructure.
Through the installation of an advanced metering system (AMR/AMI), PRASA will be reducing
consumption estimation and will be able to consistently invoice customers based on their “actual”
consumption (reduction/elimination of reading estimates). Additionally, with the incorporation of
additional features into its web-based customer service platform, the number of customers visiting
PRASA’s commercial offices is expected to decrease. The creation of jobs for the implementation
of DMAs and installation of an advanced metering system is another socioeconomic benefit,
although a smaller one, of the Project. Also, it is expected that with the re-engineering, assumption,
and operation of all commercial activities by the Contractor(s), additional revenues will be
collected and PRASA’s financial situation will be alleviated. Together, these positive impacts are
expected to increase customer satisfaction and have a positive impact at the socioeconomic level.
It is imperative that PRASA have the financial means to maintain a reliable System to protect the
public health and the environment. However, if the cost of service keeps increasing, PRASA will
be required to increase its rates beyond current projected levels, resulting in customers, particularly
low-income households, facing rate shocks to accommodate emergent needs. Nonetheless,
implementing the Project will address PRASA’s economic challenges by reducing NRW, thus
specifically reducing commercial losses. Reliable and cost-effective water supply is a catalyst for
commercial and industrial development in Puerto Rico. With the success of the Project, the
Government can increase its competitiveness in the international market for attracting commercial
and industrial development.
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4.2.1 Commercial Benefits
PRASA believes that there are significant opportunities for increasing its billed revenues through
the reduction of existing commercial losses. PRASA expects that the use of a continuously updated
geo-referenced user database, combined with the use of DMAs and the implementation of a more
advance and reliable metering system, will help in the reduction of most of these losses. PRASA
also expects to increase its current rate of collection by at least 2%.

Meter Reading
Optimization
Proactive Customer
Service Practices
Enhanced Leak
Detection

Financial Stability

- Accurate readings and optimized reading schedule
- Elimination of reading estimations
- Immediate detection of meter tampering and theft
- Reduction in the volume of calls coming into customer services
- Reduction in client claims resolution time
- Improvement in customer satisfaction
- Reduction in the required amount of water production
- Reduction in the required new capital investment projects
- Reduction in electricity and chemical costs
- Reduction of adjustments and credits
- Issuance of bills (immediately or at any other interval)
- Reduction of arrears and bad debts

Figure 4-1: Commercial Benefits of the Project

4.3 Environmental Impact Analysis
The Project has positive environmental impacts given that with the implementation of DMAs and
installation of a more accurate metering system, PRASA:
 Reduces the amount of NRW by being able to better identify and address problems (i.e., leaks
and water theft), thus reducing the amount of electricity and chemicals consumed in the
treatment and distribution of potable water.
 Reduces the amount of water treatment byproduct material (“sludge”) discharged into local
bodies of water, thus reducing their sedimentation.
 Reduces surface and ground water extraction to meet potable water demand, increasing water
availability and thus reducing the risk of water shortages during droughts.
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 Increases water conservation and promotes sustainable O&M of the water and sanitary sewer
systems for the benefit and use of future generations17.
 Increases the amount of services offered remotely (i.e., via telephone and through the internet),
thus reducing the number of customers visiting commercial offices.
 Option 1 reduces PRASA’s dependency on automobiles for meter readings, thus reducing fuel
consumption and toxic vehicle emissions.
Also, because the work involved in implementing modern technologies does not entail significant
land-disturbing construction efforts, it is not expected that environmental impact statements or
environmental assessments will be necessary.

4.4 Risk Allocation Analysis
When considering service delivery options to be employed for the Project, PRASA must select the
option that allocates the risks to the party that is better suited to manage it. PRASA has identified
several risks (of availability, construction, completion, operational and financial nature) that are
relevant to this Project. These risks are listed and briefly defined below:
1. Risk associated with the ability to reduce NRW commercial losses – PRASA expects to
structure the Contractor(s)’ payment in a way that provides an attractive return for the
Contractor(s), only if it is able to reduce PRASA’s NRW commercial losses to an expected
level. If these reductions are not met, the Contractor(s) could face significant losses. The
Contractor(s) assumes the risk of successfully developing DMAs and installing an advanced
metering system, replacing malfunctioning meters, reducing estimation, and identifying
unauthorized use effectively and efficiently.
2. Capital investment risk – PRASA’s requirements of the Contractor(s) for the investment and
implementation of advanced technology (including meter replacement with more accurate
meters) introduces an additional element of risk for the Contractor(s) into the contract structure.
If successful, implementation of advanced technologies is not achieved as required by the
defined objectives, the Contractor(s) could experience substantial financial losses.
3. Equipment tampering/vandalism risk – Another investment risk in this type of operation is the
risk of vandalism and tampering with metering equipment. PRASA has suffered this problem
before, as some customers tamper with and/or remove meters so that it reduces the consumption
registered.

17

It is important to clarify that PRASA’s initiative is not the only measure necessary to conserve water
resources. The conservation of water resources and the need of less chemicals for its treatment depends also
on the population’s awareness and cooperation by avoiding their contamination. Water resources
contamination makes its potabilization more energy and chemical intensive, thus increasing treatment
costs.
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4. AMR/AMI operational risks – The Contractor(s) will have to manage the risks associated with
the operation of the AMR/AMI systems under Option 1. Different from the capital investment
risk, these risks focus on how well these systems operate (i.e. transmission of information,
accuracy, and power) and the maintenance and repair they will require.
5. Information systems and information interaction/integration risk – A key component of this
Project is the implementation of modern technology. Modern technology will require the
development of information systems that will support all activities related to the contracted
scope. Therefore, PRASA expects that there will be a significant amount of information,
interaction between the Contractor(s) and PRASA’s IT systems. This risk may include:
security, privacy, integrity and functional issues. In addition to these risks, it is important to
note that PRASA’s revenues depend on its billing process and any problems that affect this
process could impact PRASA’s ability to receive its revenues.
6. Collection risk – The Contractor(s) will be responsible for the collection of all residential,
commercial, and industrial customers, and government accounts (although performance will
not be impacted by government accounts). Because the payment to the Contractor(s) will be
directly proportional to the amount of revenue collected, the Contractor(s) will assume a large
portion of the risk for uncollected bills. An increase in uncollected bills could impact PRASA’s
ability to receive its revenues.
7. Commercial offices operational risk – The Contractor(s) will be responsible for the reengineering, assumption, and operation of the commercial offices. There are several risks that
include costs, equipment, and fleet maintenance, among others. PRASA expects the
Contractor(s) to manage and mitigate these risks as part of their responsibility.
8. Customer service risk – Another key activity of the contracted scope includes the responsibility
of re-engineering, managing and operating commercial activities. It is expected that the
Contractor(s) will be able to improve the services currently provided to PRASA’s customers.
To enforce that, PRASA will define a series of metrics related to customer service that measure
the performance of the Contractor(s) in this area. The results are expected to impact the
Contractor(s) payment with both incentives and penalties.
9. Invoicing and distribution risk – This risk is associated with the preparation of customer
invoices (printing process) and their distribution via the mail service. Currently, PRASA
outsources these services to a third-party and uses the U.S. Postal Service for its distribution.
PRASA plans to continue outsourcing these services and encouraging customers to sign up for
electronic billing by offering a nominal discount on their monthly bills.
10. Cost reduction risk – A significant component of the Project’s projected net benefits for
PRASA is conditioned on PRASA’s ability to reduce its customer service headcount. While it
is expected that a number of current PRASA employees will be hired by the Contractor(s), to
the extent that PRASA is not able to make the necessary staff adjustments, the expected Project
benefits could be materially affected.
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11. Customer consumption reduction risk – An element of risk that cannot be controlled by PRASA
or the Contractor(s), but that may impact both the Contractor(s)’ payment and PRASA’s
revenues, is the reduction of customer water consumption. Average customer consumption
could decline due to current or worsening economic conditions; a drought event; elasticity
caused by increases in tariffs, rates or fees; and/or water conservation efforts implemented by
a large part of PRASA’s customer base. For example, in 2015 (May through December), Puerto
Rico suffered one of the most severe drought periods in its history, which materially affected
PRASA’s operations as water control and rationing programs were implemented. As a result,
during this period customer consumption and, thus, PRASA’s billings reduced significantly.
Although consumption levels have since recovered, they remain lower than those recorded
before the drought.
12. Natural disasters (i.e., hurricanes, floods) risk – Another element of risk that cannot be
controlled by PRASA or the Contractor(s), but that may impact both the Contractor(s)’ and
PRASA’s costs, as well as payments/revenues, is operational interruption and asset damages
due to natural disasters such as hurricanes and flooding events. For example, on September
2017, Hurricanes Irma and María impacted the island. To this date, recovery efforts are
underway, and the full impact of these events is still to be determined. However, PRASA’s
normal operations have been disrupted, billing had been temporarily suspended, assets were
materially damaged, service has not been fully restored to all customers and recovery
reconstruction efforts are projected to be significant.
13. Political, fiscal and systemic risk – Considering the financial situation of the Government and
PRASA, and the uncertain economic landscape for Puerto Rico, there are political, fiscal and
systemic risks that could negatively affect the development of this Project, PRASA’s ability to
pay the Contractor(s), and the Contractor(s)’ overall ability to implement the scope of work
defined for the Project and obtain the desired return on investments.
Tables 4-1 and 4-2 present the risk allocation matrix for Option 1 and Option 2, respectively,
indicating which entity (PRASA, the Contractor(s), or both) will assume each of the risks described.
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Table 4-1: Risk Allocation Matrix Option 1
Risk

PRASA

Contractor(s)

Shared

1

Not achieving expected reduction of NRW and commercial losses

X

2

Capital investment (i.e., DMAs, AMR/AMI, etc.)

3

Equipment tampering/vandalism

4

Advanced metering system operation and data retrieval

5

Operation and maintenance of DMAs

X

6

Information systems and information interaction

X

7

Collections

X
X
X

X

a. Not achieving collections for non-government customers
X

b. Not achieving collections for government customers
8

Commercial offices operation (i.e., equipment, fleet, others, etc.)

9

Customer service

X
X

10

Invoice preparation and distribution

X

11

Cost reduction

X

12

Reduction in customer consumption

13

Natural Disasters (i.e., hurricanes, floods)

X

14

Political, fiscal and systemic risks

X

X

Table 4-2: Risk Allocation Matrix Option 2
Risk

PRASA

Contractor(s)

Shared

1

Not achieving expected reduction of NRW and commercial losses

X

2

Capital investment (i.e., DMAs, metering system, etc.)

3

Equipment tampering/vandalism

4

Advanced metering system operation and data retrieval

5

Operation and maintenance of DMAs

X

6

Information systems and information interaction

X

7

Collections

X
X
N/A

b. Not achieving collections for government customers
Commercial offices operation (i.e., equipment, fleet, others, etc.)

9

Customer service

N/A

X

a. Not achieving collections for non-government customers
8

N/A

X
X
X

10

Invoice preparation and distribution

X

11

Cost reduction

X

12

Reduction in customer consumption

X

13

Natural Disasters (i.e., hurricanes, floods)

X

14

Political, fiscal and systemic risks

X
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Note that both options produced similar risk allocation; this is because the only difference between
both service delivery options is the implementation of AMR/AMI. According to the risk analysis
above, Option 1 results in a 53% of the identified risks shared between the Contractor(s) and
PRASA; 27% transferred to the Contractor(s); and, the remaining 20% of the risk is retained solely
by PRASA. Option 2 results in a 57% of the identified risks being shared between the Contractor(s)
and PRASA; 21.5% transferred to the Contractor(s); and, the remaining 21.5% retained solely by
PRASA.
Most of the risk is shared between both parties since PRASA’s revenues depend on the performance
of the Contractor(s). Even though the Contractor(s) will be performing the specific tasks were the
risk is shared between PRASA and the private party, both PRASA and the Contractor(s) will suffer
the consequences of a deficient performance. Therefore, this must be considered in the performance
measurement and payment structure that is established under the contract agreement for the Project.
However, aside from the shared risks, the remaining risks will be mostly transferred to the private
party. As assessed, Option 1 transfers the most risk to the Contractor(s).
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5 Market Sounding

5.1 Market Sounding Delivery
PRASA and the PPP Authority performed a Market Sounding on January 11, 12 and 15 of 2018,
via conference calls. Twelve companies were invited to participate, of which ten accepted the
invitation. These companies were selected from the 2011 PPP procurement process and from a list
of companies that have shown interest in doing business with PRASA. Each of the companies
provided feedback and suggestions, regarding the market and their experience within it, to PRASA
for a time frame of 45 minutes to one hour. The agenda listed below was followed:
 Welcome, Roll Call, and Agenda/Instructions
 PRASA’s Recovery Status Post-Hurricane María
 Project General Information, Schedule and Overview of Scope of Work
 Questions and Discussion
The questions and discussions part included approximately 15 questions related to the following
topics: overall investor interest, Project specific questions, and overall market input related to
potential contract and compensation structure. Appendix A includes a copy of the materials
provided and questions covered in the Market Sounding.
The feedback and information gathered through this process will help PRASA prepare the
procurement documents as well as finalize the definition of contract terms and conditions.

5.2 Market Sounding Results
In general, the Market Sounding event was productive. Most of the companies were aligned in
several of the topics, such as contract duration preferences, preference in level of technical
specifications definition, financial challenges and risks, and key factors necessary for the Project
success. The following sections provide a summary of the overall feedback obtained from the
participants.

5.2.1 Interest in Puerto Rico as an Investment Destination
There was an overall interest in investing in Puerto Rico for this type of project despite the
aftermath of Hurricane María. It was stated that Puerto Rico remains an attractive investment
destination and that the Project is of high interest. Many of the participating companies have
operations in Puerto Rico or the Caribbean or have participated in previous projects with PRASA.
Some companies already know PRASA’s current system and infrastructure. Also, several of the
companies participated in the previous 2010-2011 PPP Project initiative and once again expressed
interest in participating in the procurement process. However, other companies mentioned that
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given the fiscal situation and uncertain economic future, they would have to evaluate in detail all
financial aspects and contract terms to make sure they come up with the most beneficial structure
and that they have a return on investment within the contract term at an acceptable level of risk.

5.2.2 Project Scope of Work and Service Delivery
Most of the companies that participated have experience within the market and have managed
similar projects in other parts of the world. Most commented on the adequateness of the scope of
work as is, and showed interest in all four scope areas; while others suggested addressing the
following aspects within the scope of services of the private partner:
1. Government accounts collection
2. Adjustment of contract structure based on the stipulations of Act 22-2016
3. Printing and distribution of bills
4. Define approach to existing service contracts
5. Handling of collections of bankrupted entities and bulk water sales
6. Call center and collection of delinquent client accounts should be part of the private
partner services
To be able to execute all four areas of the scope of work, several participants stated that they would
partner with other companies to be able to provide all services.

5.2.3 Procurement, Contract Structure and Implementation Schedule
Procurement questions were also asked during the market sounding. In general, a proposal
preparation time of two to three months was found more than adequate. With respect to having one
sole private partner for the whole island versus having multiple partners, specifically one partner
per predefine operational zones, the opinion varied among companies. Several participants
expressed that the benefit of having only one private partner was not only the benefit of better costs
resulting from economies of scale; but also, the avoidance of multiple protocols and different
processes for the same services in the different zones, assuring homogeneity of service delivery
island-wide. Another factor favoring the one partner approach was the fact that the Metro Area
would be of more interest to all proponents than the rest of the areas due to customer density and
geography, and current infrastructure condition.
Other companies stated that the benefit of having multiple partners would be in the performance of
each of the partners due to competition. Another benefit of having multiple partners is the rapid
transition from one partner to the other in case there is a contract suspension or inability of any
partner to remain in contract, since having only one partner whose contract was suspended, would
likely require a new procurement process. Another advantage of having multiple partners is that
the meter replacement activity would be completed faster than with only one partner. However, if
PRASA chooses the multiple contractor approach, all companies agreed that only one interphase
technology for customer data retrieval should be used.
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Regarding the contract term, a 10 to 20-year term was found adequate by some companies, being
more interested in a term closer to the 15 to 20-year mark. Some companies mentioned that a 25year contract term would be preferable. A longer contract term was generally preferred to ensure a
return on capital investment.
Regarding implementation schedule, the customer service activities transition time frame from the
public partner to the private partner was discussed as well. Most companies commented that a
period of three to six months was adequate. One company mentioned that establishing a due
diligence period of three months before the beginning of the transitioning of activities would be
convenient and beneficial, giving a total of 9 months for the full transition. Another aspect of the
schedule that was discussed was the completion time frame of meter replacement and AMR/AMI
system implementation. PRASA envisions a two to three-year period for the completion of the
meter replacement activities island-wide. Many companies agreed that it is an adequate time frame,
especially if commercial and industrial meters are replaced first to start seeing revenue within said
period. However, the general feedback was that it depends on the amount of meter replacement
teams available in the field. From the operations perspective, participants generally agreed that the
completion of the meter replacement and AMR/AMI system implementation activities might take,
approximately, three to four years.

5.2.4 Retention of Existing Expertise and Local Participation
PRASA will not require the mandatory hiring or retention of current PRASA employees to the
private partner. However, PRASA expects the private partner to make the best effort to retain
current expertise. All companies agreed that retaining existing expertise is an added value to the
Project and will accelerate the implementation schedule. Only one company commented that for
those services that can be performed remotely, such as the call center, the retention of existing
personnel must be evaluated against that option in terms of cost benefits.
All companies mentioned that local talent participation such as contractors, subcontractors and
professional services would be used if they can provide what is needed in the Project. However,
some companies expressed an added value on having a combination of local talent and outside
expertise on the same team. Several of the interested companies already have operations in Puerto
Rico staffed with local employees.

5.2.5 Meter Technology and AMR/AMI System
The degree of prescription in the technical specification that PRASA prepares as part of the
procurement documentation was discussed. The overall feedback was that PRASA may want to
leave flexibility to the proponents in terms of meter technology since it will give more beneficial
results to PRASA that the proponents figure out the best technology combination. Too much
definition may end up eliminating potential options. Also, combination of types of meters may be
beneficial depending on the types of service areas. Having different meter technologies installed,
would avoid being limited by manufacturer capacity or in the case one of the meter technologies
becomes outdated or are no longer manufactured.
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With respect to AMR/AMI, several companies mentioned that this type of system would only make
sense for commercial and industrial clients, not for residential clients. Others mentioned that maybe
AMR/AMI cannot be installed island-wide at once, but perhaps in several phases.

5.2.6 Financial Feasibility
Most of the companies that participated in the market sounding had the financial capability or
access for financing capital investment. However, other companies would need to partner with
financing entities. In terms of compensation structure, PRASA envisions an overall performancebased contract with two payment streams: one with fixed (base costs) and another with variable
(performance‐based) components. PRASA will compensate Private Contractor(s) from Operating
funds. All companies agreed that having a fixed component to the compensation structure gives
assurance to the proponent. Some companies mentioned that the fixed component should be tied to
the payback of the capital investment. Others commented that the fixed component should cover
basic day to day operations. Regarding to tying the fixed component to the payback of capital
investment, it was mentioned that such part of the revenue should be segregated into a separate,
“lock box” account and used only for capital investment payback purposes. Most of the companies
stated that the variable component of the compensation structure should be tied to accomplishment
of specific goals and milestones, such as reduction of NRW. Others commented that the variable
component should be tied to operations and services, more specifically collections and certain
customer service performance measures (levels of service).
The key factor for most of the interested companies is financial security: being able to recover the
investment. Overall, the compensation structure was viewed as excellent and would give assurance
to the proponents; however, the general feedback was that the private partner should have control
over the activities that would impact the variable (performance-based) component of the
compensation structure.

5.2.7 Key Factors Necessary for Success of the Project and Detractors
The key factors necessary for the success of the Project were discussed with the participants. The
following factors are considered necessary for the success of the Project.
During Procurement Phase
1. Understanding the condition of the current infrastructure
2. Data availability during procurement process
3. Clear definition of scope of services and Key Performance Indicators (“KPIs”)
4. Assertive and well-defined public relations plan
During Project Execution Phase
1. Keeping expertise in the System
2. Revenue-wise implementation (beginning with commercial accounts)
3. Accessibility to customer meters
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4. Equipment security
5. Useful life of meter alignment with contract term
6. Adequate financial structure
7. Timely schedule implementation
8. Looking at fair risk allocation
9. Clear, well-defined contract terms
10. Reliable compensation funding source
11. Non-cancellation clause on contract (protection against political/government/public policy
changes)
12. Empowerment to make decisions on tasks that would affect contractor(s)’ performancebased compensation.
Key detractors were also discussed. These include:
1. Change of government (public policy)
2. Labor unions
3. Vandalism on assets
4. Wrong public perception of the Project
5. Discontinuing compensation during disaster recovery
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6.1

Introduction

This section presents a Public-Sector Comparator (“PSC”) analysis, and the economic feasibility
analysis for each combination of the service delivery and procurement alternatives for the Project.
Based on the results of this analysis, the best option will be selected and recommended. Two service
delivery options and two procurement alternatives have been defined, for a total of four service
delivery/procurement combinations to be financially evaluated. These are listed on Table 6-1
below.
Table 6-1: Summary of Service Delivery Options
Service Delivery Options
Option
1
Option
2
Option
1
Option
2
1

The installation, operation, and maintenance of AMR/AMI
system, the development and implementation of DMAs,
and execution of commercial activities
The installation, operation, and maintenance of a more
accurate metering system, the development and
implementation of DMAs, and execution of commercial
activities
The installation, operation, and maintenance of AMR/AMI
system and the development and implementation of DMAs,
and execution of commercial activities
The installation, operation, and maintenance of a more
accurate metering system, the development and
implementation of DMAs, and execution of commercial
activities

Contractor #

Combination
of Both
Shadow Bid
Option 1.A

A. One
Contractor

Shadow Bid
Option 2.A
Shadow Bid
Option 1.B

B. Multiple
Contractors1

Shadow Bid
Option 2.B

For purposes of this Study, three Contractors were assumed.

PRASA has determined that for the Project to be affordable it must not cost more than what it
would cost to implement the described technology programs by itself. In other words:
1. The estimated Contractor(s)’ compensation associated to billing and collecting PRASA’s
current revenue base and financing the capital investments; plus
2. PRASA’s in-house costs after PPP contract inception; must not exceed
3. PRASA’s current operational costs related to commercial activities; plus
4. The estimated theoretical debt service PRASA would have to pay if it financed the capital
investments (i.e., AMR/AMI systems) as part of its CIP; plus
5. Additional costs related to staff augmentation needs, system/IT improvements, and other O&M
costs.
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To perform these analyses, PRASA developed a financial model that considers the estimated costs
to be incurred and the forecasted benefits to be obtained from the Project to calculate the projected
net financial benefits.
This section describes the major assumptions employed in the model, including the expected costs
associated with the required investments and the respective benefits under each option.
Additionally, this section provides a summary of the financial evaluation in terms of the Net Present
Value (“NPV”) of costs and benefits of the Project over the contract term which, for purposes of
this Study, has been assumed to be 15 years.

6.2 Public Sector Comparator Analysis
A PSC analysis is necessary to establish a base cost for the Project. The PSC analysis assumes that
PRASA would deliver the Project by itself following a conventional procurement. The typical
public procurement followed by PRASA is a Design-Bid-Build approach were the Project would
be financed by PRASA with either revenue funds or some other funding source.

6.2.1 PSC Analysis Assumptions
The following assumptions were made in the PSC analysis:
1. PRASA continues to perform all customer services activities including, but not limited to,
meter readings, reading validations, service requests, field investigations, connection and
disconnections, among others.
2. PRASA continues to operate its existing 12 commercial offices.
3. PRASA secures the necessary funds to purchase new, more efficient meters, at going market
financing costs considering PRASA’s risk profile18.
4. PRASA performs meter installations and on-going maintenance.
5. PRASA replaces and maintains its vehicle fleet.
6. PRASA makes necessary upgrades to its IT system.

6.2.2 PSC Cost/Benefit Analysis
PRASA’s annual costs for providing customer services (including fleet related costs) is about
$78M, including payroll and related costs, materials, and other costs associated with its on-going

18

PRASA’s historical capital costs have ranged from 5% to 6%. However, as included in the 2012
Preliminary Official Statement, given PRASA’s bond ratings, fiscal situation, and central Government’s
overall fiscal condition, PRASA’s capital costs could exceed 10%, resulting in higher estimated costs.
Puerto Rico Public-Private Partnerships Authority
Optimizing PRASA’s Metering System and Customer Experience

6-2

Section 6
Project Affordability & Financial Analysis

NRW reduction program. Table 6-2 presents the capital investment and commercial services costs
that PRASA would incur if it were to implement the Project on its own.
Table 6-2: PSC Annual Estimated Costs
Year 1
PRASA Customer Services Costs1
Other Miscellaneous Costs (i.e., System
Improvements, staff recruitment, other NRW costs)2
Meter Capital Cost Debt Service
Total
1
2

Year 15

$77,648,731

$92,797,421

776,487

927,974

2,631,429

47,931,217

$81,056,647

$141,656,612

Assumes 2% annual escalation.
Estimated at 1.0% of PRASA customer service annual costs.

Table 6-3 presents the projected benefits if PRASA were to implement the Project on its own.
Table 6-3: PSC Annual Estimated Benefits
Year 1
Incremental meter billings
(meter replacement and AMR/AMI)

Year 15
$-

$43,401,662

Other Revenue1

3,565,387

52,397,863

Proactive Collection

1,800,000

18,000,000

$5,365,387

$113,799,525

Total
1

Includes: user database missing customers, theft, derivations, and wastewater phase 3 clients.

Table 6-4 presents the net benefits and Project NPV if PRASA were to retain its customer service
structure and implement the Project on its own:
Table 6-4: PSC Annual Estimated Net Impact and NPV
Year 1
Net Benefits / (Costs)
15-year NPV

Year 15

($73,059,831)

($26,892,738)

($281,257,584)
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6.2.3 Constraints
PRASA currently does not have the necessary funds, or access to the funding sources required to
implement the Project given that:
1. It does not have the capacity to access capital markets and issue revenue bonds like in the past.
As previously stated, PRASA’s finances are going through a challenging situation in which it
is operating at a deficit. This situation is exacerbated by the recent impact of Hurricanes Irma
and María and the fact that PRASA has committed most of its capital investment capacity to
the execution of R&R projects (i.e., piping replacement projects and improvement of system
efficiency), structure projects and compliance related projects mandated by regulatory agencies
through consent decrees. Furthermore, PRASA’s CIP has been indefinitely suspended for over
two years because of the lack of funding.
2. Self-funding of the Project is impracticable given the impact it would have on rates and thereby
on customers’ service affordability.
Even if PRASA were to have the capital available to invest on AMR/AMI systems and DMA
equipment, having it purchase and install the equipment on its own would not address key issues
such as reducing theft and improving collections. Also, PRASA currently does not have the
expertise to implement the Project and any future AMR/AMI project on its own, as evidenced by
the issues encountered in its AMR pilot projects during FY2008 and FY2015. Some of the reasons
for the pilot projects lack of success are due to IT integration problems between the AMR system
installed and PRASA’s SAP ISU customer database and billing system, as well as contactor’s
financial difficulties.
Also, given current public policy and fiscal austerity measures, PRASA will likely not be able to
recruit the necessary staff to implement all initiatives and improve levels of service. As a result,
benefits realization would be hindered. Finally, negative economic indicators and other factors
affecting Puerto Rico including reductions in population, further exacerbate PRASA’s ability to
secure funding sources on its own. Considering the lack of success in the implementation and
integration of the technology with its current system, having PRASA purchase and install the
related equipment would fall short of achieving the Project’s main objectives. Thus, this option is
deemed unsuitable.

6.3 Shadow Bid Analysis
6.3.1 General Assumptions
Several general assumptions were made in the development of the financial model and some of the
most important assumptions are listed below.
1. PRASA will enter into one or more PPP contracts with duration terms of 15 years.
2. Contractor(s) will complete the remaining percentage of customers missing in PRASA’s
Geodatabase in Year 1 of the PPP contract term.
Puerto Rico Public-Private Partnerships Authority
Optimizing PRASA’s Metering System and Customer Experience

6-4

Section 6
Project Affordability & Financial Analysis

3. Contractor(s) will require a competitive internal rate of return (“IRR”) on its investment based
on risk profile, payback period on investment, and general opportunity valuation.
4. The monetary impact of nominal incentive payments (or deductions) to the Contractor(s), based
on performance that exceeds (or fails to meet) agreed goals on collections and customer service,
is not included in this Study.

6.3.2 Capital Investment Assumptions
The Project capital investments to be made by Contractor(s) include:
1. Initial capital investments to set up operations, improve customer service offices, and other
system/IT investments in Year 1, and additional (renewal) capital investments/improvements
during Year 6.
2. Total capital investment and financing costs of new, more efficient meters installation and
integration of an AMR/AMI system.

6.3.3 Cost Assumptions
The Project cost assumptions include:
1. Costs related to the compensation of Contractor(s) for the operational costs associated with the
execution of the PPP contract (estimated to annually grow at the assumed ceiling inflationary
rate of 2%).
2. PRASA will be able to negotiate a 20% cost reduction if one Contractor is selected versus
multiple Contractors.
3. Costs related to the compensation of Contractor(s) for the necessary capital investments.
4. Required internal rate of return for the Contractor(s).
5. Interest expense for the Contractor(s).
6. PRASA’s in-house Costs after PPP contract execution.

6.3.4 Expected Incremental Billed Service Revenues and Increase in
Collections for each Option Combination
For purposes of this Study, the following assumptions were made regarding revenue enhancements
(actual contract terms may somewhat vary from these assumptions):
1. A gradual and escalating incorporation of unregistered customers in PRASA’s billing system
will occur from contract inception until Year 4 of the contract.
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2. The Contractor(s) will be required to read at least 98% of all customer meters, which is
consistent with industry standards. This effort should increase revenues since historical records
show that the billed volume for estimated bills is significantly lower than for read bills.
PRASA believes that there are significant opportunities for increasing its billed revenues and rate
of collection through the reduction of existing commercial losses and by increasing the rate of
collection by an incremental 2% by Year 4 of the contract term. The implementation of a more
accurate metering system infrastructure and AMR/AMI system and the re-engineering of the
commercial activities will help in the reduction of a significant portion of these losses. The key
initiatives to be addresses by the Contractor(s) include the following:
 Theft and user database-missing customers. Contractor(s) shall have the responsibility of
identifying and addressing theft. This group includes active or inactive accounts stealing water
or wastewater services or that are not paying for the actual consumption being used.
Contractor(s) shall also be responsible for supporting PRASA in the identification of the
remaining 3% of missing customers that have not yet been georeferenced. In addition, the
Contractor(s) shall have the responsibility of identifying connections that are not already
included in PRASA’s customer database or included in PRASA’s Geodatabase. This group
includes customers without a PRASA account but with active service.
 Derivations. Contractor(s) shall have the responsibility of identifying derivations. Derivations
are connections or extensions made after a customer’s meter box for the benefit of another
customer, which is not authorized by PRASA. PRASA is considering amending existing
regulations to implement a fixed charge for each identified derivation and bill the excess
consumption at the applicable rate.
 Wastewater Phase III. The Contractor(s) shall be responsible for normalizing accounts paying
only for water service but also receiving wastewater service. Also, as per Article 3.11 of the
Regulation 8901 effective in February 2017, all customers located near or adjacent to any street,
avenue or public road with an existing sanitary sewer system shall be registered as a sewer
service customer and shall be subject to the rates accordingly.
 Meter replacement and AMR/AMI system. The Contractor(s) shall finance and implement
a more accurate metering system infrastructure, including AMR/AMI for both large and small
meters.
 Proactive collection. The Contractor(s) shall achieve an increase in the collection rate of 2%
for non-government accounts by Year 4.
Estimated undiscounted net incremental revenue over the 15-year period totals about $1,500M.
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6.4 Analysis Results
6.4.1 Shadow Bid Results and NPV for PPP Project
Table 6-5 provides a summary of the projected Contractor(s) net benefits and NPV results for each
of the Shadow Bid Options analyzed.
Table 6-5: Contractor(s) Net Benefits and NPV Results
Net Benefit
Year 1

Options

Net Benefit
Year 15

Total 15-Year
Net Benefits

15-Year NPV

Shadow Bid Option 1.A

($27,844,258)

$46,777,877

$283,584,869

$84,442,772

Shadow Bid Option 2.A

($28,614,673)

$24,537,451

$146,079,528

$44,248,455

Shadow Bid Option 1.B

($32,490,972)

$49,505,212

$298,491,966

$88,953,563

Shadow Bid Option 2.B

($33,261,404)

$27,264,762

$160,986,317

$48,759,076

6.4.2 Summary of PRASA Net Benefits and NPV under PPP Contract
Table 6-6 provides a summary of the projected PRASA net benefits and NPV results for each of
the Shadow Bid Options analyzed.
Table 6-6: PRASA Net Benefits and NPV Results
Net Benefit
Year 1

Options

Net Benefit
Year 15

Total 15-Year
Net Benefits

15-Year NPV

Shadow Bid Option 1.A

($1,637,350)

$99,684,479

$1,266,574,822

$650,006,634

Shadow Bid Option 2.A

$9,784,903

$115,938,126

$1,474,357,850

$764,479,216

Shadow Bid Option 1.B

($10,373,540)

$87,523,048

$1,107,654,160

$562,453,484

Shadow Bid Option 2.B

$1,135,227

$103,629,803

$1,317,010,964

$677,793,096

6.5 Preferred Service Delivery
The option that would generate the highest benefits to PRASA over a 15-year contract period is
Option 2.A. However, this option does not address and meet all the objectives that PRASA has
defined for this Project as it does not include the implementation of an AMR/AMI system. While
Options 1.A and 1.B meet all Project objectives, quantitative benefits are around 15% less than
Option 2.A and 2.B. However, considering Project estimated benefits for PRASA, complying with
the defined benefits and, most importantly, the value added to its customers and additional
qualitative benefits, the preferred service delivery option is Option 1 (which includes the
implementation of the AMR/AMI system).
PRASA should consider procuring multiple Contractors (could consider two or up to three
Contractors as evaluated and presented in this Study) as this will allow to mitigate risks related to
Contractor non-performance (i.e., easier to re-assign contract responsibilities in case of termination
of a Contractor due to non-performance).
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7 Compensation Structure and
Other Project Considerations
7.1 Description of Proposed Contract and Payment Structure
PRASA has selected a performance-based contract model for the Project to compensate the
Contractor(s) for the capital investment in equipment and the operational costs associated with the
Project. PRASA envisions a compensation system that aligns the objectives of the Project with the
payment to the Contractor(s). This means that, compensation to the Contractor(s) will vary with
performance, which is directly related to the success of the Project. To achieve this, PRASA plans
to use a compensation strategy that, among others:
1. Provides strong incentives for the Contractor(s) to reduce commercial losses with the use of
PRASA’s geodatabase, implementation of DMAs and installation of more efficient and
advanced metering technology including AMR/AMI;
2. Provides additional incentives for achieving desired revenue collection targets; and
3. Provides additional incentives for providing the desired level of customer service and
satisfaction.
PRASA may also include penalty elements along with these incentives to penalize performance
levels that fall below defined objectives. Preliminarily, the compensation formula currently being
developed and modeled by PRASA includes:
1. A fixed (base) compensation element and a variable (performance based) compensation
element. The fixed (base) element will serve as the main compensation mechanism for the
Contractor(s) capital investments and financing costs.
2. Alternative being considered for the variable portion includes a contracted unit rate (in U.S.
dollars per cubic meter [$/m³]) times the number of water and wastewater cubic meters billed
in a given month. The contracted unit rate will be determined during the competitive bidding
and negotiation process, and it will be the variable used to determine the affordability ceiling.
3. A collection performance index designed to provide additional incentives or penalties for
measured levels of collection performance as compared to target benchmarks. This index
would take the form of a percentage that will impact the base compensation element and may
have maximum and/or minimum levels as determined by PRASA.
4. A customer satisfaction index designed to provide additional incentives or penalties for
measured levels of customer service performance as compared to target benchmarks. This
index would also take the form of a percentage that will be applied to the base compensation
element and may have maximum and/or minimum levels as determined by PRASA.
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PRASA will pay Contractor(s) as an Operating Expense using Authority Revenues in accordance
with the existing pecking order for obligation payments and deposits agreements. Two key
assumptions of the financial model for the Project is the Contractor(s)’ IRR and PRASA’s cost
savings resulting from staff reductions. For example, should PRASA not be able to achieve the
reduction in its customer service staff, keeping only the assumed lean management staff for PPP
contract management, the cost savings for the Project will be lower than projected, negatively
affecting the Project benefits.
PRASA will further evaluate its affordability simulating potential ranges of costs for various levels
of Contractor(s)’ performance. This analysis will provide PRASA with a key guidance for the
preparation of the Project’s RFP, in the drafting of the PPP contract, and in the evaluation of the
proposals. PRASA has elected not to disclose specific results related to this part of its analysis in
this Study, as such information could adversely affect the procurement process.

7.2 Accounting, Financial Statements, and Budget Implications
PRASA is in the process of reviewing the implications that the execution of PPP contracts may
have on its accounting practices, on the preparation of its financial statements, and on its ability to
meet the requirements and obligations of its Master Agreement of Trust with bondholders. Any
resulting implications will be addressed by PRASA, and final determinations will be made upon
receipt of proposals and negotiation of final PPP contract terms. However, PRASA does not expect
any negative financial implications to be derived from the PPP contracts.
The execution of the PPP contracts would trigger a few internal changes in the way PRASA
prepares its annual budget. First, PRASA must create a new cost category in its budget to include
the estimated costs associated with the execution of the PPP contracts. Second, it must adjust its
budget for the execution of commercial activities to account for the costs associated with the
contract management activities to be performed by PRASA’s personnel and resources as well as
for any expenses related to activities that will remain under PRASA’s direct scope of work. Third,
PRASA must estimate the impact that the PPP contract performance will have on its service
revenues and its adjustment for uncollectible accounts. Because both are expected to improve every
year, PRASA should review the actual performance on an annual basis, and project incremental
improvements for the following year. These changes in PRASA’s budgetary process are internal
and are not expected to have any significant implications on external stakeholders.

7.3 Bond Rating and Other Obligations Implications
At this time, no bond rating impacts (positive or negative) are foreseen. However, project benefits
and operational efficiencies combined with PRASA’s other initiatives could position PRASA
favorably in terms of formal ratings. The Project does not consider any modifications to PRASA’s
Master Agreement of Trust, as amended, with bondholders as it relates to pecking order of
obligation payments and deposits agreements.

Puerto Rico Public-Private Partnerships Authority
Optimizing PRASA’s Metering System and Customer Experience

7-2

8 Conclusion
PRASA’s current financial situation and high volume of NRW is threatening its sustainability as a
water utility and is also affecting Puerto Rico’s water resources. As such, PRASA has concluded
that it needs to change the way it currently operates, how it addresses it metering and billing
practices, and the quality of support services it provides to its customers. To do this, PRASA must
leverage advanced technologies, such as the implementation of DMAs, AMR/AMI and more
efficient metering systems. However, because of its limited access to financing capital, PRASA is
looking to partner with Contractor(s) through a PPP Project to achieve the desired results.
PRASA has determined that the Project should include:
 advanced technologies that will allow more efficient and reliable meter reading both at the
district and household level including modern meters and AMR/AMI system; and
 re-engineering and execution of PRASA’s commercial activities to guarantee the effectiveness
and benefits of the technological improvements.
The preferred option, based on the analysis presented in this Study is, Option 1. This option can
be implemented following either one of the two procurement alternatives evaluated: contracting
with one firm or contracting with multiple firms (in the Study we assumed three firms would be
contracted), as both alternatives provide a net benefit to PRASA that is in line with the projections
included in the Fiscal Plan.
PRASA also has decided to include the installation of an AMR/AMI system, despite the lower cost
benefits that Option 1 represents compared to Option 2, due to the added value to customers and
PRASA operations.
PRASA will use a performance-based contract model that contains a compensation structure that
aligns the objectives of the Project with the Contractor(s)’ compensation. The PPP contract and
compensation structure will allocate risk to the party that is better suited to bear it and will provide
a right balance between incentives and penalties to assure Contractor(s)’ performance.
Considering the estimated Project costs and the projected increases in revenue billings and
collections, and if the preferred option is implemented; the Project has the estimated potential to
generate net benefits for PRASA in the order of $560-$650M in present value, over a 15-year PPP
contract term.
However, differences in the following key assumptions will cause material deviations from this
estimate and could either improve the net benefits for PRASA or render the Project economically
unfeasible:
 Cost of capital and IRR desired by Contractor(s)
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 Capital investment costs
 Realization of PRASA’s cost savings after Project implementation
PRASA expects to considerably enhance its customer service practices and improve customer
satisfaction, while gaining a much-needed investment in its meter infrastructure and transforming
it meter reading practices. The Project provides an integrated solution for PRASA and should attract
expert firms, available worldwide, who would consider partnering with local companies.
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10 Disclosure
This Study has been prepared pursuant to the requirements of the PPP Act. This Study seeks to
determine whether the establishment of the proposed PPP Project is advisable.
This Study was formulated in accordance with Desirability and Convenience Study General
Guidelines which are acceptable to the PPP Authority (the “Authority”). This Study was
commissioned to Arcadis Caribe, PSC (the “Advisor”) as part of a financial, procurement and
technical advisory engagement between the Advisor and PRASA, the Partnering Government
Entity in the proposed PPP. PRASA assisted the Advisor in the preparation of this Study. The
compensation of the Advisor was not conditioned in any way on the outcome of this Study.
This Study is based on estimates, assumptions and market information obtained from sources
believed to be reliable. Actual results may vary from those anticipated in this Study. Changes in
the water industry may occur which can alter the assumptions and conclusions presented in this
Study. The Authority makes no representation or warranty whatsoever, including representations
and warranties as to the accuracy or completeness of the information contained in this Study,
including estimates, forecasts or extrapolations. The Authority expressly disclaims any liability for
any representations or warranties, expressed or implied, contained herein or for any omissions from
this Study or for any other matter related to this Study.
This Study includes assumptions, forecasts, data and statistics provided by PRASA, its other
consultants, and published industry references. All “forward-looking statements” relate to
PRASA’s expectations, beliefs, intentions, or strategies regarding the future. These statements may
be identified by the use of words like “anticipate”, “believe”, “estimate”, “expect”, “intend”,
“may”, “plan”, “project”, “will”, “should”, “seek”, and similar expressions. The forward-looking
statements reflect views and assumptions with respect to future events as of the date of this
document and are subject to future economic conditions and other risks and uncertainties. Actual
and future results and trends could differ materially from those set forth in such statements due to
various factors, including, without limitation, those that were discussed in this Study. These factors
are beyond the Authority’s, the Advisor’s, and PRASA’s ability to control or predict. Accordingly,
the Authority, the Advisor, and PRASA make no warranty or representation that any of the
projected values or results contained in this Study will be achieved.
The Act and Authority’s regulations, as well as all applicable Puerto Rico and federal laws and
regulations, will govern the dissemination of this Study.
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PUBLIC-PRIVATE PARTNERSHIP TO OPTIMIZE PRASA’s
METERING SYSTEM & CUSTOMER SERVICES
KEY PARAMETERS

Introduction to the Project

Project Structure:
Design, build, finance,
maintenance and
operation

• The Puerto Rico Aqueduct and Sewer Authority (“PRASA”) and the Puerto Rico PublicPrivate Partnerships Authority (“PPPA”) are interested in assessing a public-private
partnership project for the design, build, finance, maintenance and operation (“DBFMO”) of
a series of improvements and technologies to optimize PRASA’s metering system, enhance
its customer service activities and to reduce the amount of non-revenue water (“Project”).

Term of PPP
Contract:
Proposed 10-20 years
Performance-Based

• PRASA has retained Arcadis Caribe, P.S.C. to provide advisory support to the procurement
process of the Project. Similarly, Caribbean Project Management (CPM) is acting as
procurement and technical support advisors to the PPPA on this Project.
•

Counterparty:
Puerto Rico Aqueduct
and Sewer Authority
Revenue Stream
Structure:
Proposed combination
of fixed and variable
payment structure

The objective of this market sounding is for PRASA and the PPPA to gain key insight about
the preferred project structure and procurement process considerations, among other
information that will be valuable in formulating a viable project. PRASA and the PPPA
expect to release a Desirability and Convenience Study for the Project during Q3 2017 and
a potential Request for Qualifications followed by a Request for Proposals to qualified firms
or teams during Q4 2017*.

Puerto Rico Aqueduct and Sewer Authority
•

PRASA is the sole source of essential water and wastewater utility services in Puerto Rico,
providing water services to 96% of the population and wastewater services to 59% of the
population. PRASA serves 1,236,728 accounts, mostly consisting of residential customers.
PRASA is responsible for the Project scope definition and execution.

•

The Public-Private Partnerships Act of 2009, as amended, allows for any Governmental
agency to enter into a public-private partnership (“PPP”) contract for the delivery of
infrastructure projects and/or public services. The PPPA is the entity responsible for the
procurement of PPP projects in Puerto Rico.

Characteristics of PRASA’s Customer Base (FY2017 Preliminary Results)
Residential

1,123,480

Public Housing

Government

Commercial

52,135

10,060

50,247

Over $1
billion in
Revenues

* Preliminary and subject to change.

Industrial

806

Drivers and Project Objective
• PRASA is experiencing a series of challenges that act as drivers for the proposed Project. The main
drivers of the Project include:
• Significant Non-Revenue Water: Physical and commercial water losses continue to
negatively impact the utility’s revenues and expenses.
• Need for Efficiency in Customer Service: PRASA has identified several opportunities in its
Customer Services that could help capture a greater portion of the lost revenue and improve
customer experience and engagement (i.e. increase % of billing collections, increase and
optimize staffing for metering readings, reduce back orders & claims, and increase customer
readings).
• Funding Constraints for Metering Replacement: Many meters have reached their useful
life and need to be replaced, but PRASA faces severe financial constraints to fund such
investment.
• PRASA intends to partner with the private sector with the objective of reducing its volume of nonrevenue water (NRW) by implementing technologies and executing activities that would help
decrease commercial losses. The key objectives for PRASA with this Project are:
• Leverage the private sector capital to employ new technologies to reduce water losses and
accurately measure PRASA’s customers consumption, while increasing the added value for
the customers.
????
• Employ new technologies to identify and register all PRASA customers.
• Employ new technologies to improve water system planning (uses and needs) and water
conservation.
• Leverage private sector know how and efficiency to re-engineer the operation of PRASA’s
commercial activities (i.e. meter reading, billings, collections, customer service).
• Leverage private sector know how and efficiency to improve customer satisfaction and
revenue management cycle.
Main Components of Project Scope of Work (SOW)

CUSTOMER
SERVICES

Manage and
perform most
customer service
activities ensuring a
high level of
efficiency and
customer
satisfaction.

BILLINGS AND
COLLECTIONS

Support PRASA in
improving the
effectiveness of its
billing and
collections
processes to
maximize cash
revenue generation.

METER
REPLACEMENT &
MAINTENANCE
Develop and
implement
customer meter
replacement and
maintenance
program according
to PRASA’s new
performance specs
and requirements.

NON-REVENUE WATER
(NRW)

Manage and implement
efforts directed towards
reducing NRW, specifically
commercial losses;
including the operation of
the NRW Recovery Office,
the identification of all
PRASA customers and
updating the customer
geodatabase.
2

PPPA CONTACTS
Omar J. Marrero, Esq.
Executive Director
P: (787)722-2525 x. 15331
E: omar.marrero@bgfpr.com

Cesar Campillo
Chief Financial Officer,
Project Manager
P: (787) 722-2525 x.. 15333
E: cesar.campillo@bgfpr.com

Questions to be Discussed
During the proposed conference call, the PRASA and PPPA team would like to take time
to discuss a series of topics with the participants, including but not limited to the following:
 General impression and interest related to the performance of the 4 scope areas
currently included in the SOW.
 Project implementation forecast. Estimated time frame private sector understands to
be necessary for adequate transition and assuming responsibilities to perform scope of
work.
 Potential concerns related to the intended Project Contract structure:
•

Contract with 1 to 3 Private Partners (obtain opinion)

•

10 to 20‐year contract with two 5‐year renewal options

•

Performance
Based
with
Fixed
(performance‐based) components

•

Transfer of SOW responsibilities to Private Contractor

•

Private Contractor to finance all capital investments including water meters
replacement program

•

PRASA to compensate Private Contractor from Operating funds

•

Hiring Plan (obtain opinion)

•

Revenue Increase: past experience in increasing billings and collections

(base

costs)

and

Variable

 Preferences regarding technology recommendations and implementation: AMR/AMI,
metering, customer service processes, etc. (fully specified, minimum requirements, or
completely open to proposal from private) Pros and Cons.
•

Meter replacement / technology implementation to be completed within 3‐5
years. Reasonableness of this time frame.

 Top 5 key factors that are necessary for success of the Project.
 Top 5 key risks/issues (financial, technical, other) that can be detractors to the Project.
 Share a successful case study similar to the Project that can be used as base case.
Note: Neither the PPPA nor PRASA are allowed to discuss or entertain any questions
associated to the following topics:
• Current status of PRASA’s debt renegotiation efforts
• Possibility of PRASA seeking protection under PROMESA
The Project Team expects to be able to provide guidance on these topics in a more advanced
stage of the project.

Disclaimer
This presentation includes certain statements that are “forward-looking statements,” for example, statements regarding anticipated future
financial and operating performance and procurement schedule, among others. Actual results or schedules may differ materially from those
expressed or implied by such forward-looking statements. These statements are based on the Puerto Rico’s Public-Private Partnership
Authority current beliefs regarding future events, and are based upon a number of estimates and assumptions that are subject to significant
uncertainties, many of which are outside the control of the Public-Private Partnership Authority, Government Development Bank for Puerto
Rico, the Government of Puerto Rico and its agencies and instrumentalities.
This presentation is not an Official Statement and does not constitute an offer to sell or to purchase bonds, nor a solicitation of an offer to sell
or to purchase bonds in the Commonwealth of Puerto Rico, the United States, or in any jurisdiction where such offer, solicitation or sale may
be unlawful. This presentation has been prepared solely for informational purposes, and should not be construed as a recommendation to
buy or sell any security or to participate in any particular trading or investment.
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II.

Project General Information

Project Schedule
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PRASA will give 2 to 3 months for the preparation and submittal of Proposals, but must be completed no later than June 2018.
Evaluation of proposals and selection of the Best Qualified Proponent(s) will be completed 1 to 2 months after proposals are received.
Contract negotiations, government approvals, and execution must be completed by November 2018.
Project start is projected for January 2019 with full transition of commercial activities to P3 partner completed no later than March 2019.
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•
•
•
•

The project schedule for the procurement activities is as follows:

IV.

PRASA is currently considering selecting 1 or multiple P3 partners for this project. If one is selected, it would be responsible for providing the defined
scope of services for the entire island. If multiple P3 partners are selected, PRASA will define zones with more or less the same number of customers.
Finally, PRASA envisions to execute a performance-based contract with duration of no less than 10 years, but no more than 20 years.

4. Innovation, improvement and added value to PRASA’s customers

3. Damaged, aging and inaccurate infrastructure

2. NRW challenge

1. PRASA’s external financing needs given its fiscal situation and hurricane recovery needs

PRASA has identified several key drivers for the Project including:

The Project has been included in PRASA’s certified and approved Fiscal Plan as the key project initiative that will support compliance with its revenue
and cost projections. It was approved by the PPP Authority as a potential project for a PPP in June 2017 and, as required by law, the PPP Authority
has commissioned a Desirability and Convenience Study which will be completed this month. Upon acceptance by the PPP Committee of the D&C
Study, we will begin the procurement process with the issuance of the RFQ/RFP.

III.

PRASA’s operations were materially affected because of Hurricane Maria’s impact on Puerto Rico and damages caused on PREPA’s electric power
network. However, we are currently is providing water services to approximately 97% of its customers. About 47% of our facilities are operating
with energy from PREPA’s grid, while 43% are operating with emergency power generators. The remaining facilities have no energy supply and are
not operating. As part of the normalization of commercial activities, we have 10 of 12 customer service offices operating. PRASA reinitialized its
metering reading and billing activities on November 15.

Welcome, Roll Call, and Agenda/Instructions

I.

Description of Process and Project:

Upload consumption data into PRASA’s customer database SAP System
Manage and update consumption reading database and data transfers accurately and at desired frequency
Communicate all service fees rendered to customers
Optimize meter reading routes
Modify billing schedule according to meter reading routes modification

Manage and execute a proactive collection protocol
Improve collections by 2% for non-government accounts (target of 98%)
Reconcile collection database daily
Develop a Plan to Reconcile Overdue Accounts

Develop and establish appropriate protocols
Process and document all requests into PRASA’s SAP System
Receive and address written, telephone and electronic requests/ notifications
Prepare a contingency plan to ensure continuity of customer services in case of emergencies
Optimize service disconnections and re-connections processes for non-paying and moving customers
Management of new customer connection processes and supporting developers
Identify distribution system leakage through implementation of DMAs in coordination with PRASA Operations
Support development, implementation and optimization of PRASA’s NRW Plan
Improve consumption data transparency and availability for customers
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-

4. Enhance customer experience at the commercial offices and virtual offices (i.e., claims, requests and petitions)

-

3. Optimization of the Billings and Collections Processes

-

2. Reading of all customer meters (excl. public housing) on a monthly basis
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 Design, build, and operate highly advanced technologies that will allow remote water meter reading both at the district and household level
 Update and maintain PRASA’s geo-referenced database capable of identifying all PRASA’s water and sewer customers
 Re-engineer and operate PRASA’s commercial activities to guarantee the effectiveness and benefits of the technological improvements,
including, but not limited to:
1. Installation of more efficient and technologically advanced meters, including an AMR/AMI system and database management.

The Project scope of work includes the following:

V. Project Scope of Work

Mkt Sounding Questions & Discussion
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PRASA envisions an overall performance based contract with two payment
streams: one with Fixed (base costs) and another with variable (performance‐
based) components. PRASA will compensate Private Contractor from Operating
funds. What is your opinion on this compensation structure?

Would a 10 to 20‐year contract term be adequate in your opinion? What would
be your contract term preference?

What is your opinion on a 1 P3 partner contract approach versus multiple P3
partners contract approach?

PROJECT SPECIFIC QUESTIONS

Do you have an approach for integrating local participation (contractors, subcontractors, professional services)?

Based on your experience, how long would it take to transition commercial
operations from the public to the private sector?

Is the project 2 to 3-month proposal preparation time adequate?

What is your general impression and interest related to the performance of the
services included in the project scope of work?

Are you interested in Puerto Rico as an investment destination?

OVERALL INVESTOR INTEREST

VI.
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Meter replacement and implementation of the AMR/AMI system is projected to
be completed within 2-3 years of contract execution? Do you think the
implementation time is reasonable?

Meter replacement /AMR/AMI technology implementation to be completed
within 2-3 years? Do you think the implementation time is reasonable?

- How prescriptive would you expect the technical specification to be in the
procurement?

Do you have any recommendations regarding technology and implementation of
AMR/AMI, metering, customer service processes, etc.?

The retention and/or hiring of PRASA’s employees will not be mandatory;
however, PRASA expects the private partner(s) to make their best effort in
retaining/hiring existing PRASA customer service department employees. Please
comment on your hiring plan and how would you address PRASA’s interest in
assuring job opportunities for its existing employees?

What are your comments on the Private Contractor to finance all capital
investments including water meters replacement program with AMR/AMI, and
other infrastructure needed for DMAs?

PROJECT SPECIFIC QUESTIONS
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What are the most common financing challenges you can expect from equity
providers and lenders?

Have you participated in a P3 before? Have you provided similar services as those
sought through this project?

Top 5 key risks/issues (financial, technical, other) market identifies as detractors
to the Project.

Top 5 key factors market identifies as necessary for success of the Project.

OVERALL MARKET QUESTIONS
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