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PREFACE

In response to a request from the Government of the United Mexican States, the Government of
Japan decided to conduct a development study on Management on Sanitation Environment in the
Coast of Quintana Roo State and entrusted the study to the Japan International Cooperation Agency

(JICA).

JICA selected a study team headed by Mr. Hiroshi Kato of KOKUSAI KOGYO CO., LTD. and
dispatched the team to Mexico four times between March 2003 and August 2004.

In addition, JICA set up an advisory committee headed by Mr. Kenichi Tanaka, a senior advisor of
the Institute for International Cooperation, which examined the study from specialist and technical

points of view.

The team held discussions with the officials concerned of the Government of Mexico and
conducted field surveys in the study area. Upon returning to Japan, the team prepared this final

report.

I hope that this report will contribute to the implementation of this plan and to the enhancement of

friendly relations between our two countries.

Finally, I wish to express my sincere appreciation to the officials concerned of the Government of

the United Mexican States for their close cooperation extended to the study.

October, 2004

Etsuo KITAHARA
Vice President
Japan International Cooperation Agency



October 2004
Mr. Etsuo KITAHARA
Vice President
Japan International Cooperation Agency

Letter of Transmittal

Dear Mrs. OGATA,

We are pleased to submit the report of the Study of Management on Sanitation Environment in the
Coast of Quintana Roo State in the United Mexican Sates.

The report consists of three components: a study on the present practices of environmental sanitation
management in three southern municipalities in the State of Quintana Roo on the Yucatan Peninsula;
formulation of the environmental sanitation master plan until the year 2015; and model projects drawn
from measures listed in the master plan.

Due to the peculiar geological characteristic — karstic formation — of the Yucatan Peninsula, rainfall
percolates into the ground and forms veins consisting of cenotes and caves, which nurture the rich
coastal aquatic environment such as mangrove forests and the second largest Mesoamerican Coral
Reef in the world. Then, from the viewpoint of environmental sanitation, it was clarified through the
study on present practices that the groundwater is considerably vulnerable to the rapid urbanization
being continued in the study area.

The master plan was formulated aiming at controlling pollution loads from sewage and solid waste,
with the principal objective of preserving the coastal aquatic environment. In order to achieve the
principal objective, technical, legal, organization and financial systems have been formulated.

Furthermore, nine model projects, which were urgent measures listed in the master plan, were carried
out within the study period; one in the field of wastewater management, six in solid waste
management, one in groundwater management and one in environmental education that encompasses
the previous three fields. These model projects have been continued and expanded by the Mexican
side. Thus, the master plan has already been implemented and the study is actually yielding fruitful
results.

We would like to take this opportunity to express our sincere gratitude to your Agency, the Ministry
of Foreign Affairs, the Ministry of Land, Infrastructure and Transport, and the Ministry of
Environment of Japan. We would also like to extend our deep appreciation to the Government of
Mexico, the Embassy of Japan and the JICA office in Mexico for their vital cooperation during the
implementation of the study in Mexico.

Last but not least, we hope that the output of the study presented here will contribute to the
sustainable development not only in the study area but also the State of Quintana Roo and the
Yucatan Peninsula.

Respectfully,

Hiroshi KATO

Team Leader

The Study of Management on Sanitation
Environment in the Coast of Quintana Roo State in
the United Mexican States
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Plate 1 Features of the Study Area

The Peninsula of Yucatan is a geologic unit composed mainly of limestone which is highly
permeable and soluble. Dissolution of the rock has created a karst topography with cenotes
and caves. The underground stream is connected to lagoons and reefs, then nurtures rich
aquatic environment in the Study Area
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It is feared that inadequate management of wastewater and solid waste would pollute the
groundwater, then, deteriorate the aquatic environment. The Master Plan proposed in the
Study aims to control pollution load from wastewater and solid waste as shown in the
following figure.
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Plate 2 Meetings and Seminars

Meetings and seminars were held aiming at interchanging information and technology
among the Mexican Counterpart, the JICA Study Team and other institutions concerned.

Periodical Meeting

weeks periodically. This was the principal tool for the technology transfer and consensus
building.

Seminars

Seminars were held from time to time during the Study, presentations were basically made by
the Mexican Counterpart. They explained what they were doing at the time and/or announced
what they were going to do after the time.
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Not only adults but also children participated in the seminars, who experienced classes that
were conducted as one of components of Environmental Education and Recycling Activity
Model Project.



Plate 3 Model Project “Urban Type Wastewater Treatment”

Model Project of Urban Type Wastewater Treatment was carried out in Playa del
Carmen, Solidaridad Municipality, with purposes of investigating hydrogeological conditions
and groundwater quality at the site.

Geophysical Survey

A geophysical survey by transient electromagnetic method (TEM) was carried out. The
primary objective of the survey was to determine the composition and distribution of
limestone aquifers as well as fresh-saline water interface in the study area.

Monitoring Well
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Based on the geophysical survey, the monitoring wells were constructed at different depths in
order to confirm lithology of aquifers, distribution of fractures, presence of cavity, fresh

water-saltwater interface and water quality.

Water Quality Analysis
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Plate 4 Model Project “Village Type Wastewater Treatment”

Model Project of Village Type Wastewater Treatment was carried out in Subteniente
Lopez in Othon P Blanco Municipality, with purposes of verifying a new wastewater
treatment plant for a small community and encouraging residents to connect their domestic
wastewater with the pubic sewer.

Wastewater Treatment Plant

CAPA developed a small scale treatment plant to cope with problems regarding wastewater
in small communities. The JICA Study Team made some suggestions and training regarding
operation and maintenance of the plant.

Explanation to Residents
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Several meetings were held for bringing importance of groundwater conservation to the
residents’ attention and for encouraging them to connect to the public sewer.
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In-house Connection

A fund to ﬁnaﬁéidlly }:z.elp residents cbnnect to the public sewer was establised. And about
100 households made the connection.



Plate 5 Model Project “Establishment of an Integral Solid Waste Management Information
System” and “Capacity Building of Executing Agency in Othon P Blanco”

Model Project of Establishment of an Integral Solid Waste Management Information
System aimed at setting up a framework where institutions concerned could interchange
information, then strengthen coordination among them. Use of the system will lead to
monitoring implementation of the Master Plan formulated in the Study.

Model Project of Capacity Building of Executing Agency in Othon P Blanco aimed at
establishing a manner of calculation and control of the cost of solid waste management in a
routine way by introducing software.

Some computers were equipped to offices of the Mexican Counterpart with required software
and training for carrying out the Model Projects.

SEDUMA (Ministry of Urban Development and Environment,
Government of Quintana Roo State)
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Plate 6 Model Project “Improvement of the Existing Disposal Site in Othon P Blanco”

Model Project of Improvement of the Existing Disposal Site in Othon P Blanco was
carried out having the following components:

. improvement of the existing disposal site by constructing dikes, compacting waste,
covering waste with soil and installing gas removal pipes,

. technology transfer of proper landfilling with an operation manual, and

. introduction of an incoming waste weighing system with installation of a weighbridge.

Site Improvement

| o

Before Improvement
The site showed intolerably unsanitary conditions, such as waste was scattered, the access
road was inundated, and a great number of fries and birds was observed.

Under Improvement
Waste was compiled and compacted, then covered with soil.

Sanitary conditions and workability of the site were well improved. The site was ready for
daily operation.



Plate 7 Model Project “Improvement of the Existing Disposal Site in Othon P Blanco”

Weighbridge Installation

A weighbridge was installed and a manner how to record data of incoming waste was
established. To know waste amount is crucial for entire Solid Waste Management, which
gives information necessary for planning and operation in both technical and financial
aspects.
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A weighbridge was installed at the entrance of the site. A rule how to get on it, e.g., crews
except driver shall get off, vehicles shall slowly get on and off the weighbridge, was
established.

A computer was installed. That is connected to the weighbridge and records data. Some
personnel were trained about how to use it.
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A gate was installed at the entrance of the site. It can avoid entry of unauthorized vehicles
and persons.



Plate 8 Model Project “Collection Service Improvement in Othon P Blanco” and “Collection
Service Improvement in Felipe C Puerto”

Model Project of Collection Service Improvement in Othon P Blanco was carried out in
Chetumal City. The principal objective was to improve efficiency of waste collection works,
which leaded to cost reduction.

Model Project of Collection Service improvement in Felipe C Puerto was conducted in
Felipe C Puerto City. It also aimed at improving efficiency. In addition, remaining capacity
caused by the improvement of efficiency was turned to expansion of collection service area.

Diagnosis of the Current Situation

First, the current situation of collection works was investigated by following vehicles.

Data Analysis and Planning

Data collected during the diagnosis was analyzed, and new collection routes and work
schedule were planned based on the analysis.

Improvement of Collection Works

New collection routes and work schedule were practiced. Explanation and training of the
new routes and schedule were out to collection crews on the streets.



Plate 9 Model Project “Establishment of Solid Waste Management System in Costa Maya”

Model Project of Establishment of Solid Waste Management System in Costa Maya was
carried out in Mahahual, Othon P Blanco Municipality, aiming at introducing a minimization
culture.

Solid Waste Management Committee

A committee on Solid Waste Management was created in Mahahual, then, it was
acknowledged by the Municipality of Othon P Blanco.

Beach Cleaning

Recycling
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Several stations for separate collection of waste were installed. Collected bottles and cans
were sorted again and temporary stored, then, sold to traders.



Plate 10 Model Project “Environmental Education and Recycling Activities”

Model Project of Environmental Education and Recycling Activities was carried out over
the Study Area aiming at providing an education program that can make children be
acquainted with importance of resource conservation and recycling through harmonized
coordination of different institutions.

Workshops

~
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First, a workshop was held targeting the Mexican Counterpart, where a method of
environmental education was established through discussion and experimental trials. Second,
the Counterpart held several workshop inviting teachers to transfer the education method.

Environmental Education in Schools
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Teachers having participated in the workshops went back to their schools and had classes
regarding environmental conservation and recycling.

Recycling

- = l

ted in a.papeir recycling activity and visited a paper recycling

Children actuall participa
company.
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1.1

1.2

Outline of the Study

Background of the Study

The State of Quintana Roo in Mexico has an area of around 50,800 km?, and a population of
870,000, of which 400,000 live in Cancun in year 2000. Within the State of Quintana Roo,
the eastern coast stretches over approximately 500km, being an area of rich natural
environment, inhabited by numerous tribal people who live off the abundant natural
resources. Historical ruins are also plentiful, giving rise to tourism promoted at the national

level as a source of hard currency.

However, tourism development without sufficient environmental considerations, coupled
with explosive population growth, has exposed the difficulty facing many cities and towns to
keep up with the necessary social infrastructure concerning wastewater and solid waste
disposal. The result has been the deterioration of the natural environment of the area in recent
years. The central and regional governments of Mexico have faced the situation with
legislative and administrative countermeasures. However, insufficient and slow results call
attention to the adverse effects on the coastal environment and the living environment of the

residents.

In March 2001, JICA dispatched a joint Japanese-American Project Formation Study T