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MINUTES OF THE MEETINGS
FOR THE PRELIMINARY SURVEY ON THE
NATIONAL ENVIRONMENTAL RESEARCH AND TRAINING CENTER PROJECT
BETWEEN THE GOVERNMENT OF THE UNITED MEXICAN STATES
AND THE GOVERNMENT OF JAPAN

The Japanese preliminary survey teai (hereinafter veferred to as "the Team") on the
National Environmental Research and Training Center Project (hereinafter veferred to as
“the Project”), organized by the Japan International Cooperation Agency (hereinafter
referred to as "JICA"), and headed by Mr. Bunkichi Kuramoto, visited the United
Mexican States from March 14 to March 24, 1994, The Team had a series of meetings
with the Mexican authorities concerned (hereinafter referred to as “the Mexican Side"}
during the stay and the contents of their discussions are attached hereto and both sides
agreed to inform of these minutes of the meetings to the higher authorities concerned.

Mexico City March 24, 1994

t ¢
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..._ﬁ_\_x_s,).&g(—/“ \é“\,k/ gk’() : DAL T Wovrtod
Bunkichi Kuramoto Julia Carabias Lillo
Leader . President
Japan Intemational National Institute of
Cooperation Agency Ecology
Japan The United Mexican States
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ATTACHED DOCUMENT

I. On the Background to Establish the National Environmental
Research and Training Center (hereinafter refer to as “"the Center")

The Team and the Mexican Side have reached an understanding as
follows under II on the present condition and problems related to
the prevention and control of air pollution and the handling of
hazardous wastes, subjects on which the United Mexican States has
requested technical cooperation with Japan.

1I. Present Condition and problems on the Environment:

1 Air Pollution:

Mexico City has an Automatic Network of Monitoring Stations known
as RAMA, that consists of an ample number of stations to monitor
the main pollutants and meteorological conditions throughout the
city. Besides, the instruments are calibrated regularly, so that
the network is considered satisfactory.

From the information obtained from the RAMA, it was determined that
both fixed and mobile sources were in need of regulation and
control, which brought  down a reduction of the ambient
cor-entration of the primary pollutants: Pb, 502 and CO, which used
to be frequently above international standards, are now within
acceptable limits. '

The main remaining problem is now ozone, a secondary contaminant
that is produced photochemically as a result of the reaction
between hydrocarbons and nitrogen oxides present in the atmosphere.
Recent studies have shown that the most effective policy to reduce
ozone levels would be to reduce and control nitrogen oxides
emissions,

2 Hazardous Waste:

In Mexico environmental regulation describes the handling of
hazardous waste. It also defines what constitutes hazardous waste,
but it does not describe the analysis method, which makes it
difficult to enforce the relevant regulation. Besides, even though
a proper understanding of the present situation is needed, it is
clear that the present capabilities. of administrators, plant
managers and operators from small and medium size industries, 1is
not enough to handle the hazardous wastes generated in the country.

ITIT. Function and Purpose of the Center

_\ aThe Mexican side presents their plans about the function and

\.__}.

“purpose of the Center, as well as a description of activities in
the Annex (see Annex)

—_ 10 —
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1v. Structure of the Technical Cooperation Project:

1. Facilities

It is the opinion of the Team that:
-~ The capacity of the facilities designated by the Rational
Institute for Muclear Research (ININ) for the Center is
satisfactory.

- A waste water treatment facility and some adaptation of the
building for the area of hazardous waste are considered necessary.

- It will be necessary to change some of the partitions between the
laboratories to optimize the normal operation.

The Mexican Side agrees that they are responsible for providing
the requirements in the facilities.

2. Human Resources: :
The Mexican Side is committed to provide enough qualified personnel
to permit the development of its activities and the fulfillment of
its part of the cooperation with Japan as will be described in the

Record. of Discussion (R/D).

3. Dispatch of Japanese Experts:
The Mexican Side would like the cooperation of the following
Japanese experts:

~ Experts on fixed combustion facilities for the reduction of
emissions, not only on design and implementation control policies
but also on the technical aspects of characterization and control
of emissions.

- Experts on the reduction of autcmobiles emissions, both from
exhaust and evaporative, not only on the design and implementation
of control measures, but also on the technical aspects of measuring
and control.

- Experts on the minimization and recycling of hazardous wastes.

- Experts on the final disposal of hazardous wastes.

Since an important aspect of this ‘project is the training of
personnel at all levels, the above experts should be able to
collaborate in the preparation of the courses and the preparation
of manuals and training material

4. Training of Mexican Counterparts in Japan:

_A A Since the successful operation of the center would require the

capability of independent operation after the Japanese cooperation

11 —



is over, the Mexican side would like to train the counterparts of
the above experts.

5. paboratory Instruments and Equipments:
The Mexican. Slde would like the instruments and equ1pments for the
activities of:

(1). Analytical- laboratory for the characterization of stationary
combustion facilities such as NOx, SO, CO, C02 and 02 detectors,
both -for the use of the: technical personnel and for the use in
training courses.

{2). Car tuning facilities, both for the use of the technical
personnel and for the use in training courses.

{3). Analytical laboratory for the characterization of hazardous
waste, specifically the Corrosiveness (C), Reactivity (R},
Explosiveness (E), Toxicity (T), Inflammability {(I) and Biological-
Infectious (B), both for the use of the technical personnel and for
the use in training courses,

The above should include standards for calibration as well as
training materials.

V. Explanatlon and Understandings of a Project- type Technical
Cooperation:

The Team has explained to the Mexican Side the conditions and
requirements of a Project- Type cooperation, especially about the
need of obtaining concrete applicable results

Both sides agreed to write down together a Project Design Matrix
{PDM} as a tool for the management of the project when it starts,

VI. Cthers:

1. Future procedures:
(1) Requests by the Mexican side:

- The Mexican side would like to count on the assistance of some
Japanese experts for the design of the laboratories, the Center and
k\ its activities.

- It gould also like to be able to send two or three Mexican
{ participants to Japan to visit similar Centers in that country.

~- 1t would be very helpful in order to avoid delays unavoidable
E\\ related to government changes if the R/D could be signed before
Decamber of this year, :
\Gluk

— 12 —
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(2) Comments by the Team:

~ The Team takes note of the request by the Mexican Side on the
Japanese experts (Long-term Study) and the training of the Mexican
participants.

- The time it takes for the signing of the R/D depends on the
results of Long-term Study and the conditions of preparation by

both sides.

2. General Comments
{1) The Team commented on the need of the Research and Development

Direction to cooperate and involve not only other Directions at the
National 1Institute of Ecology, but alsc other Environmental
Authorities, such as Federal District Department and Federal
Attorney for Environmental Protection (Procuraduria Federal de
Proteccidén al Ambiente)}.

{2) The Team commented that the participation of qualified human
resources and the availability of the required operating budget,
both responsibilities of the Mexican side, are essential to the
success of this cooperation project.

13—



N

AA

ANNEX

TECHNICAL COOPERATION PROJECT
BETWEEN JAPAN AND MEXICO

NATIONAL ENVIRONMENTAL RESEARCH
AND TRAINING CENTER

INTRODUCTION: o ,

The aim of the National Environmental Research and Training Center {(NERTC) is to develop
activities that support environimental management, taking advantage of the research and training
done in other centers. The intention is not to duplicate the efforts of other centers, or to compele
wilh other researchers, but to achicve a synergistic effect.

In an initial stage, the project would have two aspects or modules that are considered of
primordial importance: Atmospheric Pollulion and Hazardous Waste. :

OBJECTIVES:

. I:slablish control measures to reduce pollutant emissions, mainly of NOx from mobile sources
and smail and medium industries.

2. Establish control mechanism to reduce the problem of hazardous wastes, including its
gencration, recycling and final disposal, mainly oriented towards small and medium industries.

ACTIVITIES:

Atimospheric Pollution Module:

l. Design and implement training programs for those in charge of developing control policies
and for inspectors, in order to improve the capability lo review and orient small and medium
industries.

2. Analyze the propetties of boilers of different sizes and characteristics to produce training
material and operating manuals for combustion optimization and NOx emission reduction,
depending on the characteristics of the equipment.

3. Train Plant Managers and Technicians of small and medium industries on the applicable
repulations and standards, as well as on existing technologies to reduce emissions and their

implementation costs.

4. Cooperate with the Environmental Authorities on the drafling of standards, incentives and
apreements to promote NOx and HC emission reduction, wainly on small and mediom

— 14 -



industries,

5. Perform campaigns for the remole sensing of automobile exhaust emissions of CO, HC and
NOx in order to obtain a mabile source inventory. These results are of interest to the Authorities
in evaluating the effectiveness of anti pollution measures such as the introduction of calalytic
converters and the Inspection and Maintenance Program ("Verificacién™).

6. Using the above remote sensing capabilities, identify the gross poliuters and use them to train
auto workshop personnel and technical students on how to tune and maintain a car in order to
reduce emissions.

Hazardous Waste Module: _ .

1. Install analytical laboratories with the most appropriate methods to characterize wastes as 10
their Corrosiveness, Reactivity, Toxicity, Inflamability and Biological-Infectious, thal assure an
acceptable level of accuracy and precision, to be defined. Once these methods are approved by
the National Institute of the Environment (INE), they would be used by any laboratory seeking
certification to test wastes to determine whether they are hazardous. In parallel, NERTC would
compile information about the analytical equipment available in the market.

2. Dosign training courses for technical personnel in government or private laboratories in the
analysis methods approved above.

3. Carry out national inventories of the production, import/export, use and ultimate fate of a
reduced group of toxic substances, to be defined, analyzing similar efforts in other countries to
take advantage of existing methodologies, adapting them to the Mexican circumstances. The
results of the inventory for each substance would permit the Environmental Authorities to design
the most adequate policy for the control of hazardous wasies.

4. Analyze the characteristics of small and medium industries as hazardous wasle generators so
as to be able to orient them in every aspect of their generation, treatment and final disposal.

5. Develop courses to train plant nanagers and technical personnel on every aspecl of the
gencration, treatment and final disposal of hazardous wastes.

— 15 —
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(1) A% DEHET - RESTRRNE

Mexico City Metropolitan Conunission
for the Prevention and Control
of Environmental Pollution

Fernando Menéndez Garza
Executive Secretary
June, 1993

Mexico City sits in a high plateau called the Valley of Mexico, and is one of the largest
urban areas in the world. Covering approximately 770 square miles of urban sprawl, we
have a population of 16 million, 3 million vehicles, 30 thousand industries and service
industries. all combining with our unique location to create air poliution problems.

Mexico City is implementing a Comprehensive Program Against Atmospheric Pollution.
It 1s a strategy that has arisen from detailed environmental studies, analysis of technical
options, development of financially viable schemes, as well as the result of extensive
negotiations with all sectors of society, and from the necessity to realize intensive public
education campaigns to assure social cooperation and the success of its implementation.

The fight 2gainst atmospheric contamination is fairly new in Mexico City's Valley. Only
since the end of 1986 have ave had an automatic air quality monitoring network. Not until
the first hzlf of 1987 were we able to obtain reliable data on the levels of air pollution. We
soon discovered thai it was necessary to change our Constitution to include the
environmental protection concept as a national mandate, to be able to assign social and
legal respensibilities. Finally, we wrote and had approved by Congress, a General Law for
the Ecolozical Equilibrium and Environmenial Protection in mid-1988. The development
and establishment of technical ecological "norins” (or standards) that set precise limits for
the generztion of contaminants began atter Congressional approval of this law.

During 1589, after the completion of exhausiive studies and characterization of emission
factors of the different and multiple types of industries and vehicles, we were able to
develop tke first detailed emissions inventory. From this inventory it was possible to
design, in 1990. a comprehensive strategy te control the principal factors and sources of
contaminzuon that foul our air.

The atimosphenc poilution in the Mexico Citv's Valley has two primary sources. One i1s of
natural ongin, composed of dust that the winds and vehicles lift from unvegetated and
unpaved areas on the outskirts of the city. The second, and most important source, 1s
generated from the consumption and use of hydrocarbons. It is esumated that nowadays
in the Mexico City Metropolitan Zone. 660 1ons of solvents and 11.4 million gallons of
hydrocarton fuels are used daily Of these, % are consumed in thermoelectric power
plants, [170 in residences. 28% n industry and services, and 54% in the transport of goods
and peoplz  In similar percentages this consumption contributes to the atmospheric
contaminzats that are generated. and in parn:ular 1o the production of ozone precursors.
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Since October 15, 1990, the Comprehensive Program Against Atmospheric Pollution
began implementation with the cooperation and commitment of ali sectors of society.
Overall, the Program has an investment budget of $4.7 billion USD (for 1991-95), of
which $1.7 billion has already been spent. The program follows-a well-defined but flexible
strategy, to which new measures are progressively incorporated once they reach technical,
financial, and social viability. The program is coordinated by the Metropolitan
Commission for the Prevention and Contro! of Environmental Pollution in the Mexico
City's Valley. The Commission is formed by twelve agencies of the Federal Government !
and the State of Mexico. The Metropolitan Commission has a Directive Council formed
of representatives of our National Congress, Assembly of Representatives, industry and
commerce chambers, labor unions, rescarch centers, and ecological groups.

The Comprehensive Program Against Atmospheric Pollution acts along five strategic lines
of action:

1. Local Research, Environmental Education, and Citizen Participation.

Mexico City's Valley has some of the most unique geographic and atmospheric
characteristics in the world. A closed ring of mountains surrounds the city, impeding
the free flow of winds that could disperse the contaminanis. The city is situated at an
altitude of 7,350 feet. and therefore its atmosphere contains 23% 6 less oxygen than at
sea level. Because there is less oxygen, combustion processes are less efficient and
generate more pollutants  Our geographic location also imeans that we receive intense
solar radiation year-round, which accelerates the formation of ozone. Its altitude
directly promotes the formation of constant thermal inversions and its latitude makes
the city prone to atmospheric pressures. Both phenomena create a “lid"” over the
valley's mountain ring that trap contaminants within the city. Because of this, each
measure that is implemented has required. and future projects will aiso demand, a
detailed and extensive technical analysis to guarantee postive envirenmental results.

The production of most cf the factors necessary for a satisfactory standard of living
require the consumption of hydrocarbon fuels, which, when bumed. generate
atmospheric pollution. In the mornings, when we turn on the lights. we burn gas in
our power plants to generate it. When we take a hot bath. or cook our breakfast.
again we burn gas. Then we go to work or school, and w2 use gascline or diesel.
When we arrive at our industries, we move machinery wita gas-oil or gas.
Throughout the day we keep consuming fuels 1o perform the rest of our actimities.
Therefore, we must educate everyone to promote energy savings. the rational use of
technologies. and the pro:ection of the environment. Mexico City'’s Metropeiitan
Commission for the Prevention and Control of Environmeatal Polluzion has teen
promoting the publicatior. of educational materials and telzvision programs to educate
citizen participation. Each and evens one of us has a respcasibility 12 the environment.

Couce end of arche for sting of - ayencies,
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A Better Environmental Quality of Fuels.

In a very short time we have made significant transformations in the environmental
quality of our fuels. The gasoline is now oxygenated for more a complete combustion
and reduction of contaminant production at Mexico City's altitude. In September 1990
we introduced lead-free gasoline, making it possible for cars to have catalytic
converters, now mandatory for 1991 and later models. A reduction of 92% in the lead
content of leaded gasoline was also implemented. Consequently. the lead
concentration in our atmosphere has been reduced to levels that now comply with
Mexican and U8, standards.

Beginning December 1, 1992, we established a maximum lifmit on the content of
olefins, aromatics, benzene, and vapor pressure in gasoline. These limits permit a
reduction in the generation of reactive hydrocarbons and evaporative emissions that
contribute to the formation of ozone. Since benzene is a carcinogen, the risk from this
chemical has also been drastically reduced. We have delivered independent audit
reports to the Assembly of Representatives of the Federal District that demonstrate the
day-to-day compliance with these standards.

We have almost eliminated sulfur from diesel fuel. and have substituted hzavy fuel oi
with gas-oil that contains 33% less sulfur for industrial consumption. These measures,
together with the growing introduction of gas (natural and liquid petroleum gas) tn
industry and transport, have reduced the levels of sulfur dioxide in our atmosphere to
aully and permanently comply with the environmental standards that protect health.

We have prepared detailed chemical engineering projects and realized numerous
‘avestments to transform the qualitv of fuels, which are now more environmentally
wiendly. Nevertheless, the effort to improve fuels has not stopped. We are
conducting studies of atmospheric hvdrocarbons speciation, analvzing their reactivity
1 simog chambers and evaluating their transformation in the photochemical
aimosphiere of Mexico City's Vallev. With these studies we wili further reformulate
our gasoline with the clear objective that it should contain fewer reactive and toxic
compounds.



3. More and Better Public Transport and Environmentally Cleaner
Transportation.

We are implementing several programs to progressively reduce the generation of
contarminating emissions per passanger or cargo transported. We have emphasized the
importance of the continued growth of the electric-powered "Metro” lines (the
subway), which currently cover 96 miles throughout the city, and is in the process of
an additional 12.5 mile extension. We have completely renovated the government
urban buses ("Ruta-100") by incorporating 3,500 new engines. We are changing all of -
the taxis and microbuses that provide public transportation for new vehicles that have
catalytic converters (so far, 30 thousand vehicles have been substituted in 1.5 years).
All of the electric trolley buses are being renovated. New equipment has been
introduced for the train line that goes to Xochimilco (covering the south of the city).
Distribution of goods during nighttime is strongly encouraged.

Currently, cargo vehicles mayv not be older than 1977 models, and the minimum
allowable model year changes annually. We are also encouraging models between
1980 and 1990 to convert to the use of LPG or CNG, which are not photochemically
reactive and therefore will not premote ozone (11 thousand have already been
converted). '

All vehicles. except those providing basic and emergency services (such as police,

- school buses, ambulances) must comply with the "One Day Without a Car" program.
Under this program, the vehicle owners are given a color-coded sticker for each car
based on the last digit of the license plate number. This color indicates the day
between Mcnday and Friday that the vehicle is not permitied to be driven within the
City. This program reduces. on 21 average, 12% of the total gasoline consumption
within cur vallev.

All vehtcles must also pass an emisstons verification test for carbon monoxide, carbon
dioxide. oxygen. and hydrocarbors. Since January 1993, the verificaiion test is done
exclusively with computerized gas analyzers (BAR-90) equipiment that guarantees
precision and accuracy, free from manipulation, Al vehicles that circulate within the
city, or are driven into the city, must comply with these environmental standards.

Since Decersber 1. 1992, a Detenzion Program for Ostensibly Polluting \'ehicles has
been in operation. To implerment this program, we have twenty mobile units equipped
with computerized emissions anabzers. By the end of May 1993, over 15 thousand
vehicles had been detained and taken off the streets. of which 85% were cargo trucks
or buses (sururban and intercity service, mainly).
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Currently there are 50 dedicated police patrols, accompanied by technicians of the
Ecology Direction, to assist with the enforcement of the program. This program to
detain ostensibly polluting vehicles will continue as a permanent part of the overall
anti-pollution efforts to assure that vehicles that circulate in Mexico City's Valley
comply with the environmental regulations, regardless of their point of origin.

Industrial Modernization, Induding Control of Contaminant Emissions.

The obligations and enforcement mechanisms for the control of industrial emissions
have been strengthened. Now, as with vehicles, alf industries must comply with an
obligatory verification of their emissions each year, to assure that they also meet
applicable environmental standasds.

Industry and service industries are increasingly achieving compliance with a legally
binding agreed-upon action strategy. In March 1992, the Metropolitan Commussion
for the Prevention and Control of Environmental Pollution, together with the
Chambers of Industry, initiated a program to control emissions from industry in the
Mexico City Metropolitan Zone. The program sets forth basic obligations which are
based upon economic, energy consumption, and environmental studies of the
established industries, as well as the applicable legistation and the emissions control
technology available in the international markets. All new industries are subject to
mandatory risk and environmental impaci assessments, before they are granted an
operations perimit,

The annual Mandatory Venfication Program for industrial emissions began in July
1992. This program establishes a schedule based on the calendar year, during which
all branches of industry, divided into twelve groups, must present a company-by-
company evaluation of its atmospheric emissions. Also, the program specifies that
during the following month, after their emissions inventory has been presented, the
office of the Attorney General for Environmental Protection may inspect the facility to
assure compliance with regulations. Beginning in August 1992, the Attorney General's
office started to conduct 200 random inspections per month. In December 1992, this
enforcement program was increased to 1,100 inspections per month, and it wilt
certainly continue to grow even more n the near future.

In broad terms, 26% of the industries that have been inspected had to be closed either
partially or temporarily, and 1% were closed permanently due to noncompliance with
environmental standards. Approximately 59% required technical recommendations,
and 14% were in full compliance with regulations.
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We have made a significant change from heavy and sulphur-rich fuel oil to gas-oil,
diesel, or natural gas consumption for industry and basic service industries. This
measure aclieved a significant reduction in the levels of sulfur dioxide and particulates

“in the air. A very important reduction in these contaminants has been obtained

through the conversion of the two locat thermoelectric power plants and 365 other
major industries to the use of natural gas.

Environmental Restoration of the Valley.

Sometimes we forget that the drying-up of the original lakes of Mexico City and the
deforestation of its surrounding forests began in the colonial age.. Now we are
accelerating the reversal of this trend. We have expropriated and preserved for the
city fragile ecological areas such as Ajusco, Xochimilco, the Desierto de los Leones,
Sierra de Guadalupe, and Sierra de Santa Catarina. Various other areas are inthe |

- process of expropriation. During 1990 the government and citizens planted 1.8 million

trees, in 1991 12.6 million, and during 1992 15.4 million. All of this reforestation is
part of our 7 year, 135 million tree plan to green-up the Valley of Mexico. We have
also created many urban parks, and former trash dumps have been converted to
forested areas.

We have taken many other measures, such as the permanent closure of the huge
government-owned petroleum refinery "18 de Marzo™ and the construction of many
urban by-passes and peripheral roadways to reduce traffic jams. The eflorts of atizens
and govermnent seek to control all significant factors and sources of poliution.
Already, with all of the aforementioned actions, the first results have been achieved:
lead, sulfur dioxide, carbon monoxide, and nitrogen oxides are now permarently in
compliance with the environmental air quality standards established to protect heafth.

It still remains for us to control the ozone problem. This is the contaminant most
difficult to reduce, because it is caused by the burning of hydrocarbon fuels, and
Mexico City consumes 1 1.4 million gallons of petroleum products daily. Everyday,
every one of us, for the guality of life that we enjoy, uses fuel and fuel-generated
products. In order to control ozone we must continue to improve the quahty of our
fuels, improve the emissions control technology in industrial production and the
vehicles that we use, install waste control systems, and achieve a higher productive
efficiency with the fuel that we consume.
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There is a consensus between the national and intermational scientific community, that
the control of ozone is a process with results in the medium and long-term. 1t will
require us to reduce current emissions of the two basic precursors: nitrogen oxides and
reactive hydrocarbons. The Comprehensive Program Against Atmospheric Pollution
contemplates measures to control these contaminants. Some have already begun to be
implemented, such as gasoline oxygenation, conversion of vehicles and industries to
the use of natural gas and liquefied petroleum gas, the installation of catalytic
converters in cars and NOx controls in industry, and the elimination of combustibles
with a high content of fixed nitrogen. Other measures will be started this year,
including the installation of vapor recovery systems for gasoline distribution; the
decrease of photo-reactive organic compounds in paints, varnishes, solvents, and
industrial processes; the installation of low nitrogen oxides burners, gas scrubbers, and
catalytic reductors in industries and services; to mention only the most important.

For all of the above-mientioned actions, it has been necessary to prepare detailed
technical and feasibility studies, develop and establish standards, identify control
equipment, achieve proof of their efficacy and efficiency, prepare financially viable
schemes, design verification and enforcement systems and coordinate cooperation and
compliance among the different agencies and the different sectors (including the
governmental, industrial, labor, and social sectors). They are tasks that require
responsibility, resources, long-term commitment, and time. There are no magical
solutions.

The agencies that form the Mexico City Metropolitan Commission for the Prevention and Control of
Enviroamental Pollution inchide:

Government of the State of Mexico

Secretanal of Interior Government

Secretariat of Treasury and Public Credit
Secretariat of Energy. Mines. and State-Owned Industries
Secretariat of Industnial Promotion and Commerce
Secretaniat of Communications and Transpor
Secretariat of Social Developmient

Secretariat of Public Education

Sccretaniat of Health

Deparunent of the Federat District

Mexican Petroleum Company (PEMEX)

Federal Electricity Comumission

Mexico Petroleum Institute (IMP)
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STRATEGIES FOR THE MANAGEMENT

OF HAZARDOUS WASTE
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Facility

Storage, Treatment, and Confinement
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