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Abstract
 

This project is an investigation of how several biological,
 

social, and economic areas have been impacted by the industrial
 

contamination of the Estero Salado in Guayaquil, Ecuador.
 

Information about these impacts was obtained from the previous
 

research of several organizations, along with a series of
 

interviews with local residents, ESPOL faculty members,
 

environmental agencies, and companies. This material was
 

compiled to develop a preliminary environmental impact assessment
 

and methods for using it as a foundation for generating a more
 

comprehensive assessment. Included in the recommendations, are
 

various proposals for using the comprehensive impact assessment
 

as a tool for creating environmental awareness and eliminating
 

future industrial contamination of the Estero Salado,
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I. Executive Summary
 

The purpose of this project was to collect
 

information for developing a preliminary environmental
 

impact assessment relating to the industrial pollution
 

in the Miraflores and Urdesa branches of the Estero
 

Salado. This preliminary environmental impact
 

assessment identifies the major problem areas, outlines
 

a method for further investigation, and provides
 

general suggestions to resolve the problem.
 

The Miraflores and Urdesa branches, located in the
 

northern section of Guayaquil, are the two most heavily
 

contaminated branches of the estuary. The information
 

we gathered concentrated on the biological, social, and
 

economic effects of industrial pollution in those two
 

areas.
 

Biological information included the effects on
 

flora, fauna and water quality. Social information
 

included the effects on hea~th, recreation and
 

immigration, and economic information included the cost
 

of treatment facilities. Information was gathered
 

from several libraries, through interviews with various
 

faculty members, local residents, companies and
 

environmental agencies, and also from previous research
 

of the Estero Salado.
 

Many of the companies in Guayaquil, located along
 

the streets Via a Daule, Avenida Julio Carlos
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Arosemena, and Avenida Juan Tanca Marengo, do not have
 

access to city sewage. Although several companies do
 

have treatment facilities, they are not all working
 

properly. As a result, industrial wastes with high
 

levels of pollutants are discharged into storm water
 

channels that empty into the Estero Salado.
 

The Ecuadorian Water Commission, made up of IEOS,
 

DIGMER and INERHI, was formed in 1989 as a result of
 

the 1976 national pollution control law. One of the
 

duties of the Water Commission is to regulate the
 

uncontrolled dumping of industrial wastes. 
 However,
 

these environmental agencies are not consistently
 

enforcing the regulations, and many industries have no
 

knowledge of or involvement with them.
 

Consequently, this estuary, that was once used as
 

a recreational park for swimming and fishing, is now
 

virtually lifeless. Not only is the area aesthetically
 

displeasing with significant decreases in flora and
 

fauna, but it is also unsafe for any recreational
 

activities.
 

To improve the situation and to avoid future
 

problems, we have developed a method for conducting a
 

follow up, quantitative environmental impact
 

assessment. 
We propose that this impact assessment be
 

used as a tool for creating the awareness necessary for
 

improving the situation.
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We suggest that education is the first step in
 

creating environmental awareness. Sparking an
 

environmental conscience in young school children and
 

informing adults how their lives are impacted by this
 

contamination are just two possibilities within
 

environmental education.
 

Companies must also be informed of the effects of
 

the contamination. Proposing alternative methods for
 

optimizing production while minimizing waste can be
 

discussed with every company. This discussion would
 

also include possibilities of treatment facilities.
 

The government and environmental agencies must
 

also be informed of the pollution problem. This must
 

include a reassessment of their control of industrial
 

discharges. More control could be obtained by
 

increasing the fines for noncompliance with discharge
 

regulations. This would give the Municipality revenue
 

that could be used to complete sewage connections and
 

renovate the city's treatment facility. Increasing the
 

fines would also make it more expensive for the
 

companies to pollute than to build treatment
 

facilities. Companies with similar discharges can
 

build a common treatment facility if they have
 

financial difficulties.
 

We expect this project to serve as a basis for a
 

quantitative impact assessment of the Miraflores and
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Urdesa branches of the Estero Salado. A quantitative
 

impact assessme-nt will lay the foundation for a
 

specific pollution clean-up and prevention program for
 

industrial activity along these two branches.
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II. Introduction
 

This project serves as a preliminary, qualitative
 

environmental impact assessment of the two most heavily
 

polluted branches of the Estero Salado in Guayaquil,
 

Ecuador, as shown on the general map included in
 

Appendix C. The ecosystem in these parts of the
 

estuary is dead due to many causes, one of them being
 

the uncontrolled industrial dumping of liquid waste
 

into the Estero Salado or into storm sewers which flow
 

directly into it. The assessment includes an
 

examination of the pollution generated by industrial
 

activities on the Estero Salado in three main topic
 

areas: the economic, social and biological impacts of
 

the pollution found there. The purpose of conducting a
 

preliminary impact assessment was to establish a
 

foundation for a large scale environmental impact
 

assessment, and to propose general treatments for the
 

area.
 

In order to develop an effective environmental
 

impact assessment a literature review of relevant
 

material was prepared. Included in the literature
 

review is basic information about Ecuador,
 

environmental management, environmental impact
 

assessments, biological water quality, the Estero
 

Salado, water quality and common pollutants, health
 

hazards, water purification, and waste water treatment,
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information all intended to familiarize the reader and
 

the project group.
 

The information needed for this project was
 

collected through various libraries in Worcester,
 

Massachusetts, and a series of interviews with many
 

different industries, agencies, and ESPOL faculty in
 

Guayaquil and Quito, Ecuad:or.
 

An Interactive Qualifying Project is a degree
 

requirement established by Worcester Polytechnic
 

Institute in Worcester, Massachusetts. The purpose of
 

an IQP is to research the relationships between
 

science, technology and the surrounding society. Not
 

only are we assessing the biological and economic
 

effects of industrial pollution in the Estero Salado,
 

we are also determining the environmental repercussions
 

on the surrounding community. By performing both a
 

technical and social analysis of the problem, we are
 

fulfilling the IQP requirement.
 

This report was prepared by members of Worcester
 
Polytechnic Institute Ecuador Project Center. The
 
relationship of the Center to Escuela Superior
 
Politecnica del Litoral, ESPOL, and the
 
relevance of the topic to ESPOL are presented
 
in Appendix A.
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III. Literature Review
 

III.1. Ecuador
 

III.I.A. Geography
 

Ecuador, a country on the Pacific Coast of South
 

America, is comprised of a geographical area of 270,670
 

square kilometers. Included in this area are the Andean
 

highlands, the Amazon Jungle, the coastal region, and
 

the Galapagos islands (Aspiazu, 1993, pp. 11).
 

The diverse ecosystems that are found in Ecuador
 

make it biologically one of the richest countries in
 

the world. The area of Ecuador is .02 percent of the
 

earth's surface, yet, within its small area, there are
 

10 percent of the world's total bird species.
 

Within the Central Highlands at 9,210 feet, lies Quito,
 

the oldest city in South America and the capital of
 

Ecuador. Quito, as of 1990, had a population of
 

1,112,575 people. It is one of the highest cities in
 

South America. Also located in the highlands is Cuenca,
 

the third largest city in Ecuador (Aspiazu, 1993, pp.
 

79-83).
 

Guayaquil, with a population of 1,513,437 people
 

in 1990, is located on the Pacific Coast and is
 

Ecuador's largest city. The largest port city on South
 

America's Pacific coast, it is also the commercial and
 

social center of the country, and it is the gate-way to
 

the Galapagos Islands.
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The Galapagos Islands, a protected national park
 

located 622 miles off of Ecuador's Pacific Coast, were
 

formed from lava and volcanic rock approximately 3 to 5
 

million years ago. The islands are the smallest region
 

of Ecuador, having only 9,785 people in 1990 but are a
 

popular place for tourism (Aspiazu, 1993, pp. 83).
 

III.I.B. 	Demographics
 

The total population of Ecuador was 10,075,407
 

people in 1990, of which more than half are located in
 

the urban areas. In fact, in 1990 more than 27 percent
 

of the population were in Guayaquil and Quito alone. As
 

a result, there is an increase in pollution and a
 

problem with overcrowding.
 

Spanish is the major language, yet Quechua, an
 

indian language, is spoken in many of the villages.
 

There are three ethnic groups: Indian, comprising
 

approximately 50 percent of the population; Meztizo, 40
 

percent; and White, 9 percent (Aspiazu, 1993, pp. 88).
 

III.l.C. Economy
 

As of 1992, the per capita Gross National Product
 

was $1,030. The annual GNP growth is 1.7 percent with
 

16 percent of the GNP for agriculture, 31 percent for
 

industry, 53 percent for services and .6 percent for
 

defense (PC Globe).
 

8 



III.1.D. 	Resources and Industry
 

Ecuador's natural resources include petroleum,
 

fish, shrimp, timber, gold, and limestone. The
 

agriculture includes sugarcane, bananas, rice, palm
 

products, corn, coffee, potatoes, roundwood and cacao,
 

including pork, cattle, sheep, and chickens as
 

livestock. Among the major industries are foodstuffs,
 

beverages, petroleum products, textile products,
 

pharmaceutical, lumber, and chemicals.
 

Industrial machinery, raw materials, building
 

materials, vehicles, consumer goods, fuels, lubricants,
 

transport equipment, and chemicals are the country's
 

major imports, while petroleum products, shrimp,
 

bananas, coffee, and cocoa are the major exports.
 

Guayaquil is the largest industrial center in the
 

country. There are approximately 3000 industries that
 

contribute to the diversified economy of the city.
 

According to one survey of 159 main industries in the
 

city, Guayaquil's production can be described as 34.6%
 

food production related, 25.4% chemical production
 

related, 15.72% metallic products, 10% non-metallic
 

minerals, 5.7% textiles and 2.6% other (Coloma, 1993,
 

pp. 71).
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111.2. Environmental Management in Ecuador
 

Different institutions are involved in management
 

of the environment in Ecuador. The federal government
 

makes national environmental laws, local governments
 

make local environmental laws, and various
 

environmental agencies help in making and regulating
 

these laws.
 

III.2.A. Government Structure
 

The republican democrat government in Ecuador is
 

similar to that of the United States. The last
 

constitution came into effect in 1979, becoming
 

Ecuador's eighteenth constitution since its
 

independence from Spain in 1822. 
 As a result of the
 

terms of the constitution, the country is governed by
 

an executive president and a vice-president. Both
 

officials are popularly elected for a single four year
 

term.
 

The Ecuadorian Congress includes both the Chamber
 

of Representatives and the Senate. 
Within the Chamber
 

of Representatives, there are 69 deputies each elected
 

for a five year term. The deputies are elected by the
 

citizens of each province. One deputy is elected for
 

every 80,000 inhabitants. The Senate includes two
 

elected senators from each province and fifteen
 

functional senators who are appointed by special
 

10 



economic and cultural groups.
 

The rest of the government, including a unicameral
 

legislature, is appointed by the president and the
 

vice-president. The judiciary plays a very small role
 

traditionally as well in the governing of Ecuador.
 

.Most of the law enforcement is done through the local
 

governments (Encyclopedia Americana, 1992, pp. 620-21).
 

Ecuador is divided into twenty-one provinces, ten
 

in the highlands, five in the coastal lowlands, five in
 

the eastern lowlands, and one for the Galapagos
 

Islands. The provinces are divided into cantons, and
 

each canton is divided into parishes. Each province
 

has a governor, each canton has a Jefe Politico, and
 

each parish has a Teniente Politico, all of whom are
 

appointed by the central government (Aspiazu, 1993, pp.
 

79-80).
 

III.2.B. Citizenship
 

Ecuadorian citizens over the age of eighteen must
 

vote in the national and local elections: any citizens
 

who do not vote are fined.
 

III.2.C. Local Governments
 

All the cities in Ecuador contain a Municipality
 

which perform certain activities. One of the
 

departments at the Municipality in Quito is the
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Department of Environmental Issues, which is in charge
 

of regulating and controlling the process of issuing
 

the Certificates of Environmental Quality, which
 

industries need to be considered environmentally sound
 

and to operate legally.
 

The Department of Environmental Issues along with
 

the Planification Department is also in charge of
 

authorizing the construction of new industries. To
 

obtain clearance from the Department of Environmental
 

Issues, the new industry must present their plans and
 

prove that these plans will be environmentally sound.
 

The industry must then go to the Planification
 

Department to get approval of the plans for the
 

construction of the industry.
 

III.2.D. Environmental Agencies
 

Many environmental agencies exist in Ecuador to
 

aid the federal and local governments in environmental
 

law making and regulating. A few of the agencies
 

interviewed for this project include: IEOS, DIGMER, and
 

the Fundacion Natura.
 

IEOS, Instituto Ecuatoriano de Obras Sanitarias,
 

is a national organization that monitors the impacts
 

related to any sanitary project in the country. It
 

also has the power to control the regulations involving
 

industrial waste and domestic organic discharges.
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DIGMER, Direccion General de la Marina Mercante,
 

is an environmental agency within the Ecuadorian Army.
 

The Contamination Control Department of DIGMER is
 

located in Guayaquil, and was established in 1974 to
 

control the pollution of the waterways of Ecuador.
 

DIGMER tests the industrial waste water discharges and
 

can shut an industry down if they do not pay the fines
 

established by the 1989 regulations.
 

La Fundacion Natura is a non-profit organization
 

created in 1978 to promote environmental conservation
 

in Ecuador. The organization has been subsidized by
 

local benefactors and groups including: MacArthur,
 

Nature Conservation, World Wildlife Fund, the United
 

Nations, and the US Agency for International
 

Development.
 

The objectives of Fundacion Natura include
 

educating the community to increase social awareness,
 

collecting and distributing information regarding
 

present environmental situations, and executing
 

development projects for conserving the environment.
 

The three Fundacion Natura chapters in Ecuador are
 

located in Quito, Guayaquil, and Azogues. The
 

Guayaquil chapter was established in 1984 and is
 

responsible for environmental problems along the coast
 

of Ecuador.
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III.2.E. 	Environmental Laws
 

The IEOS Water Pollution Regulations, described in
 

Appendix D, were created in 1989 in accordance with the
 

1976 Environmental Pollution Prevention and Control Law
 

established by the Ecuadorian government. This law
 

establishes pollution control and prevention guidelines
 

for the protection of all Ecuadorian bodies of water.
 

Included in these guidelines, are the water quality
 

parameters to be used for deciding the safety of
 

drinking water and industrial waste water discharges.
 

As a 	result of this law, the Water Commission was
 

formed among IEOS, DIGMER, and INERHI. The Commission
 

is in charge of proposing regulations for industrial
 

waste water discharges and monitoring the industries to
 

insure that these regulations are followed. The Water
 

Commission has the power to take random water samples
 

of any industry to verify that the industrial
 

discharges are not contaminating the environment.
 

By order of this law, industries are required to
 

register lab reports of their discharges with the IEOS
 

agency 3 times a year. If the industries do not comply
 

with these regulations, they are fined by the Water
 

Commission with the possibility of being shut down.
 

Another environmental law, found in Appendix E,
 

was issued a year ago by the Municipalidad de Quito.
 

This law was created as a device to control the city's
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pollution, and it establishes guidelines for protecting
 

the city's water channels and air ways from further
 

pollution.
 

The law suggests that a Certificate of
 

Environmental Quality be given to environmentally sound
 

industries. The pollution levels for known water
 

pollutants, disposal guidelines, infractions,
 

consequences, and inspection procedures are also
 

listed in this law.
 

The Master Sewage Plan for Guayaquil for the
 

period 1986-2006 was established by EMAG, Empresa
 

Municipal de Alcantarillado de Guayaquil. This plan
 

describes all of the areas presently connected to the
 

sewage system in the city of Guayaquil, and it also
 

suggests areas that should be connected in future
 

years.
 

The plan includes maps and a complete demographic
 

description of the city of Guayaquil. In addition, it
 

discusses waste water prevention, treatment procedures,
 

and the use of algae as a pollution indicator.
 

111.3. Environmental Impact Assessment
 

III.3.A. Description
 

An environmental impact assessment identifies,
 

interprets, predicts, and communicates information
 

about the impact of a particular action on the
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environment. The assessment describes the action,
 

forecasts the size and importance of the environmental
 

effects, describes the indicators used to attain the
 

size of the effects, and makes recommendations for
 

alternative and restorative actions (SCOPE, 1975, pp.
 

8-9)
 

A complete assessment encompasses the social,
 

physical, biological, and economic impacts for short,
 

medium, and long terms; however, the well-being of
 

humans is the main concern. Various components such as
 

health, social patterns, and personal security are
 

analyzed and ordered by priority. How present
 

lifestyles will be affected and the possibility of
 

danger to humans are analyzed.
 

Specific environmental changes and the rate at
 

which they occur are considered to be of equal
 

significance, since rapid changes create strains and
 

may result in irreversible damages within an ecosystem.
 

The rate of reversibility determines the amount of time
 

required for a system to recover from a certain degree
 

of damage. An ecosystem may have time to adapt and
 

stabilize if the environmental changes are gradual and
 

controlled (SCOPE, 1975, pp. 15-20).
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III.3.B. General Procedure
 

First, the initial state of an area is generally
 

determined by using either quantitative or qualitative
 

measurements (SCOPE, 1975, pp. 36). Qualitative
 

measurements have a higher degree of uncertainty since
 

biologic ecosystems react differently to various
 

stressors. Next, situations with and without treatment
 

or prevention are predicted using various impact
 

indicators. These predictions can be represented with
 

a checklist, matrix, or flow diagram. All three of
 

these methods represent a cause and effect relationship
 

that allows an analyst to view the relationships
 

between actions and possible impacts. Comparing the
 

relationships helps to determine the level of necessity
 

and the most effective method for correction (SCOPE,
 

1975, pp. 42-43).
 

The various impact indicators used for measuring
 

the environmental effects are different for every
 

situation. It is possible to study many areas in one
 

assessment; thus it is important to choose indicators
 

that are suitable to particular conditions and will
 

result in relevant data.
 

The estimation of the overall environmental impact
 

is achieved through a series of steps. First, the
 

variables describing the environment are reduced to the
 

ones most relevant to a certain impact indicator.
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Every proposed reaction is related to an indicator on a
 

numerical scale, and these scales are then compared to
 

determine an overall impact. 
 The analyst weighs the
 

results and prioritizes the necessary actions.
 

There are a great variety of methods employed for
 

prediction of natural processes. For making
 

qualitative predictions, researchers can say that the
 

environmental situation worsened, did not change, or
 

improved. Numerical scaling can also be used. 
 It must
 

be noted that whatever prediction method is used, the
 

environment will not behave exactly as predicted. 
The
 

analyst's job is to provide some general guidelines
 

based on data that is as accurate and complete as
 

possible (SCOPE, 1975, pp. 43-45).
 

There are three main ways to interpret the
 

information used in prediction. The first one involves
 

determining a set of values for each impact indicator.
 

Indicators are set into subgroups and by checking off
 

the ones that are used, the analyst can create a
 

picture by viewing the clustering of check marks in the
 

different subsets. The second way of interpreting the
 

information is by ranking the alternatives within the
 

impact categories. The alternatives or cleanup plans
 

are evaluated against the different environmental
 

impacts to see how each plan addresses each impact.
 

However, weights are not assigned to the different
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indicators, so the total effect an alternative has on
 

the 	different impacts cannot be compared (SCOPE, 1975,
 

pp. 	45).
 

The last method is that of normalization and
 

mathematical weighting. Impact indicators are scaled
 

in units that can be compared and numerical importance
 

is assigned. There is controversy as to the weight
 

given to certain indicators in comparison to others;
 

therefore contributing to a large amount of systems to
 

choose from (SCOPE, 1975, pp. 45).
 

III.3.C. 	Leopold Matrix
 

One of the more popular methods for environmental
 

impact studies is the Leopold Matrix System. Developed
 

for the United States Geological Survey, this system
 

was created to serve as a guide for the assessment and
 

evaluation of impacts related to construction projects.
 

It consists of a checklist incorporating qualitative
 

information on cause and effects relationships and is
 

also an effective way to display information. The
 

system consists of choosing the most pertinent choices
 

out of a comprehensive list of all potential impacts
 

and causes of an action (SCOPE, 1975, pp. 53-58).
 

The focus of the environmental matrix consists of
 

an open-cell matrix with 100 specific actions located
 

along the horizontal axis, and 88 environmental
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parameters or conditions, located along the vertical
 

axis, as shown on pages 54-55 in the book Environmental
 

Impact Assessment by the Workshop on Impact Studies in
 

the Environment, 1974. The impact is determined by
 

looking at the interaction between the action and the
 

environmental parameters. Every action and its
 

possible impact on the environment are accurately
 

described in the diagonal of a block matrix of
 

corresponding interactions.
 

The second stage consists of describing the
 

interaction in terms of its magnitude and importance.
 

The magnitude of the impact is measured on a scale from
 

1 to 10, with 1 representing a small impact and 10
 

representing a large impact. In order to establish the
 

magnitude, the action must.be related to the
 

consequence. Consequences can be positive or negative,
 

and are represented with a + or -. The scale of the
 

importance of the impact is also measured from 1 to 10:
 

Consequence Qualification 

Small 1  3 

Regular 4 - 5 

Large 6  7 

Extremely large 8 - 10 

In order to use the Leopold Matrix, the following
 

procedure is used:
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1) Determine the evaluation area.
 

2) Determine the actions that will be examined in the
 

area.
 

3) Determine for every action what impacts are
 

possible and place a slash in those boxes.
 

4) Determine the magnitude of each possible impact on
 

a scale from 1 to 10, and determine whether each
 

magnitude is positive or negative. Place this value
 

in the upper left corner of the each box containing a
 

slash.
 

5) Determine the weight or importance of the possible
 

impact, rating on a scale from 1 to 10. Place this
 

value in the lower right corner of these same boxes.
 

6) The desired values are obtained by multiplying the
 

weight by the magnitude.
 

7) Sum the positive values then sum the negative
 

values.
 

8) Sum these two numbers together to get the overall
 

impact for each action.
 

9) Establish conclusions and include them in a
 

written discussion about the significance of the
 

impacts.
 

The Leopold matrix does not distinguish between
 

short-term and long-term impacts. Separate matrices
 

are created in the case of obtaining information for
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each period of time. Also separate matrices must be
 

created when analyzing with-action and without-action
 

states.
 

With-action states occur when corrective measures
 

have been implemented, whereas without-action states
 

occur when no corrective measures have been taken. In
 

this method, double counting of impacts is possible due
 

to the fact that a single impact can be caused by
 

different actions (SCOPE, 1975, pp. 53-58).
 

111.4. Biological Water Quality
 

Estuaries are places in which fresh water from
 

rivers mixes with the salt water from the ocean. There
 

are many different types of estuaries, but they all
 

have similar characteristics, including their
 

interaction with humans. 
There is a close interaction
 

between humans and estuaries because many of the major
 

cities of the world are located on estuaries, including
 

our area of study, Guayaquil, Ecuador.
 

There are four major types of estuaries:
 

tectonic, semi-enclosed or lagoon, fjord, and coastal
 

plain. The one of interest is the later of the four:
 

namely coastal plain estuaries. This is the most
 

common type of estuary, formed during the end of the
 

last ice age by the rising sea level. All estuaries
 

may be classified in yet another way, by their
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salinity, or salt content. In most estuaries, the
 

fresh water from the rivers is less dense than the salt
 

water, and therefore floats on top of the salt water
 

making the water on the surface of the estuary less
 

saline than the deeper waters. This type of estuary is
 

called a positive or salt wedge estuary. Other types
 

include marine-dominated estuaries in which the water
 

is completely mixed in all areas. Negative or
 

evaporative estuaries occur in desert climates where
 

the 	rate of evaporation is very high and estuary input
 

is very small. Seasonal or intermittent estuaries
 

occur where the area has a clearly marked wet and dry
 

season, such as in the Mediterranean countries. In
 

all types of estuaries, the salinity varies greatly
 

with the topography of the area, the amount of fresh
 

water entering the estuary, the tides, and the changes
 

that 	occur with the seasons.
 

III.4.A. 	Physical Characteristics
 

The tides have a great influence on the salinity
 

of the water in an estuary. All estuaries have a
 

certain area in which the salinity fluctuates with
 

every low and high tide. Another large influence on
 

water salinity is caused by the Coriolis force. The
 

Coriolis force is a result of the earth's rotation.
 

This force deflects the flowing water and causes
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changes in salinity. The deflection of the water
 

caused by the Coriolis force is opposite in the
 

northern hemisphere compared to that of the southern
 

hemisphere. More study needs to be performed to
 

determine whether this phenomenon has any effect on the
 

Estero Salado because it is located only slightly south
 

of the equator.
 

Seasonal changes influence the salinity of an
 

Estuary as well. The weather of Ecuador has a
 

significant influence on water salinity because of the
 

drastic differences between the wet and dry seasons;
 

there is little to no precipitation in the dry season,
 

and it frequently rains in the wet season.
 

The last area of great influence is the substrate,
 

the mud and sand on the bottom of the estuary, which is
 

usually very high in salinity. The substrate is formed
 

from particles in the ocean and rivers that settle to
 

the bottom of the estuary. These particles can also
 

originate from the dumping of wastes either directly
 

into the estuary or into the rivers and oceans that
 

flow into them. The physical characteristics of the
 

substrate depends on the geography of the area. An
 

estuary having larger currents will have a substrate
 

that is more sand and gravel than mud.
 

The two branches studied in this project contain
 

large amounts of sludge, a result of decomposing
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organic matter. From the information obtained, we know
 

that the Estero Salado would have more of a mud
 

substrate because the area of study is secluded from
 

the sea. As a result, the currents from the tides are
 

not very high. The silt is very rich in inorganic
 

materials which would be used as food for estuarian
 

organisms. This silt and salinity of the water would be
 

severely disturbed in the case of flood and animal
 

mortality would result; therefore, the chances of
 

floods will be studied there as well. This information
 

is also dependant on another feature of the estuary,
 

temperature (Nybakken, 1988, pp. 75-80).
 

Temperature in estuaries varies more than in the
 

oceans nearby. The variatio.,is caused by the smaller
 

amount of water, larger surface area, and input from
 

the freshwater rivers. Especially in countries with a
 

differentiated wet and dry season, the temperature of
 

the water in the rivers varies more than in the ocean.
 

The temperature also varies vertically, salt water
 

temperature tending to be on the bottom and the
 

freshwater temperature tending to be on the top because
 

fresh water is less dense.
 

How quickly the two temperatures mix depends on
 

numerous things including wave action and currents. If
 

any exist, waves in estuaries tend to be very small
 

because estuaries are surrounded by land on three
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sides. The currents of the water are caused )y the
 

tides and by the currents from the rivers. The largest
 

currents in an estuary would be in the middle of the
 

largest channels. The two branches of the Estero
 

Salado that will be studied are not in this part of the
 

estuary and should have very calm waters with small
 

currents. 
The calm water can also be attributed to the
 

small area of the branches. Erosion occurs in the area
 

of large currents and, should not be a large problem in
 

our area of study. The lack of currents could lead to
 

other problems, including reduced oxygen content which
 

leads to mortality of organisms in that part of the
 

estuary (Nybakken, 1988, pp. 76-80).
 

An important aspect of estuaries is the flushing
 

time. This is the time interval in which a given water
 

mass is discharged from the estuary. It is an
 

important measure of the stability of the estuarine
 

system. Long flushing times are important for the
 

maintenance of the plankton communities.
 

Another measure of the physical quality of an
 

estuary is its turbidity, the measure of substrate or
 

foreign particles that are stirred up in the water.
 

The level of turbidity is highest during the times of
 

maximum river flow, which would be during the rainy
 

season. The effects of high turbidity are a decrease
 

in the penetration of light which decreases
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photosynthesis by phytoplankton and other marine
 

plants, which, in turn, decreases the level of oxygen
 

in the water. Other variables affecting the oxygen
 

level are the influx of fresh and salt water, the
 

shallowness, turbulence, and wind mixing.
 

The solubility of oxygen in water changes with
 

temperature and salinity, so that the amount of oxygen
 

in the water at a given time changes according to those
 

parameters. The level of oxygen in the substrate is
 

lowest where there is a large oxygen demand (Nybakken,
 

1988, pp. 80-83).
 

III.4.B. Estuarine Organisms
 

Animals in an estuary can be classified into three
 

categories: marine, freshwater an' brackish water or
 

estuarine animals.
 

Most of the animals fall into the marine category
 

because this category contains the most numbers of
 

species, split into two subgroups: stenohaline and
 

euryhaline. Stenohaline marine animals are unable or
 

barely able to tolerate salinity changes; therefore
 

they are only found at the mouths of estuaries, where
 

the salinity is 30 percent or above. These species are
 

the same species that are found in the open sea.
 

Euryhaline marine animals are capable of tolerating
 

varying amounts of salinity below 30 percent. Most of
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these animals can tolerate salinity levels as low as 15
 

percent, but there a few species that can tolerate it
 

at less than 5 percent.
 

Freshwater animals are animals who live in the
 

rivers and cannot live in water having salinity
 

greater than 5 percent. They are, therefore,
 

restricted to the upper parts of the estuary. Brackish
 

water, or true estuarine animals, are the species found
 

in the middle parts of the estuary, where the salinity
 

varies from 5 to 20 percent. These animals include
 

oysters, small gastropods, crabs, and shrimp. Crabs
 

and oysters are common in the Estero Salado. The
 

oysters are completely exhausted and crabs are still
 

fished by the local people.
 

Some biologist are considering a fourth category
 

consisting of various migratory fishes that pass
 

through the estuary on the way to breeding grounds.
 

Examples include salmon and eels. Also included in
 

this group are species that spend only part of their
 

lives in the estuary, including certain species of
 

shrimp.
 

The number of animals living in estuaries is
 

significantly lower than in the pure salt water or pure
 

fresh water, due to the inability of animals to
 

tolerate salinity changes. Estuarine organisms
 

primarily come from marine organisms instead of fresh
 

28 



water organisms. Various explanations exist for why
 

such few estuarine species exist. One explanation is
 

that only a few species have been able to evolve the
 

specific organelle, or body parts, to allow them to
 

tolerate salinity changes. This explanation includes
 

the possibility of more species evolving in the future.
 

Another explanation is that estuaries have not existed
 

long enough for these species to evolve, and the
 

estuaries, therefore, need more time. Aside from
 

animals, there are various other types of organisms in
 

an estuary.
 

Estuarine vegetation is very limited. Most parts
 

of estuaries consist of the mud substrate which is
 

unsuitable for attachment by many plants. Estuaries
 

also generally have a high turbidity which does not
 

allow for light penetration to the plants for
 

photosynthesis. These facts result in little plant
 

life at the bottom of estuaries. Most of the upper
 

layers of estuaries contain a limited number of
 

plants, however. These include beds of sea grasses,
 

certain species of sea algae, blue-green algae, and
 

species of mangrove forests in the tropics. Bacteria
 

exists in the estuaries as well. Both the water and
 

the mud substrate are rich in bacteria due to the
 

abundance of organic matter. Estuaries contain
 

thousands times more bacteria than does pure seawater.
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This bacteria serves as an important resource for many
 

species of animals and contributes greatly to the
 

productivity of the estuary.
 

III.4.C. Estuary Ecology
 

The productivity of the estuary is dependent on
 

certain organisms. The primary producers are the
 

phytoplankton, the benthic diatoms, seagrasses and
 

various algae mats. These organisms are a major source
 

of the high level of organic material in the estuary.
 

A lot of this material, called detritus, is carried
 

down the rivers from upstream. These organisms also
 

contribute to this detritus found in the salt marshes
 

which are the nurseries for fishes, shrimps and crabs.
 

There are few animals which feed off the plants, so
 

these plants must be broken down into detritus by the
 

bacteria, that is eaten by the animals in the estuary.
 

This is the start of the food chain of the estuary.
 

Detritus is the basis for the chain, being consumed
 

directly by the animals. The detritus is found in two
 

forms, floating in the water or mixed with the mud in
 

the substrate, but both types are equally consumed.
 

The abundance of food in the estuaries is the
 

reason for its use as a feeding ground by migratory
 

adults of many species of birds and fish. However,
 

this abundance of nutrient levels does not guarantee a
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balance. Estuaries tend to be very unbalanced, with
 

nitrogen levels being very low. In most areas of the
 

world, the phytoplankton and zooplankton appear in
 

cycle, depending on the season and local weather. If
 

the cycle is destroyed it could be fatal to certain
 

organisms that depend on these cycles for survival.
 

One area of great importance in Ecuador is the
 

salt marshes, which border the estuary. They are a
 

transition area between aquatic and terrestrial
 

ecosystems, which protects the marine shores and many
 

species of animals who breed there, including shrimp.
 

The salt marshes are more easily affected by human
 

actions than the rest of the estuary. Some
 

disturbances are diking, dredging, channeling water,
 

pollution, introduction of exotic species and
 

construction of structures such as houses or buildings.
 

These disturbances lead to large-scale changes in the
 

salt marsh and the estuary. Over time, the salt marsh
 

becomes smaller and smaller due to human interaction.
 

This could be a problem in Guayaquil since the economy
 

of the region is heavily dependent on the shrimp
 

industry. The shrimp industry will continue to have a
 

decrease in production as the pollution problem gets
 

larger. Measures should be taken to investigate the
 

salt marsh and estuary pollution. A coherent program
 

must be implemented to develop a sustainable shrimp
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industry (Nybakken, 1988, pp. 85-90).
 

111.5. Estero Salado
 

III.5.A. 	History
 

Information about the history of the Estero Salado
 

was obtained through an interview with Dr. Nicolas
 

Campana, a Water Contamination and Chemical
 

Oceanography professor at ESPOL. 
He also worked as the
 

National Head of Marine Contamination for DIGMER from
 

1970-1980.
 

When Guayaquil was founded in 1535, the Guayas
 

River was used as the transport medium for inland
 

travel. 
 At the same time, the Estero Salado was full
 

of mangroves and many fishermen. As the economic
 

importance of fishing grew, the city also grew.
 

Problems with pollution of the Guayas water-ways
 

started in the early 1940's during World War Two when
 

Ecuador produced balsa wood for the Allies. 
As a
 

result, the city grew, but basic resources were not
 

provided for the growing sectors of the city. 
To
 

protect the Estero Salado a law was 
issued ordering all
 

residual waste water to be dumped into the Guayas
 

river.
 

In 1958, the Estero Salado was still clean enough
 

for people to bathe freely in, and to fish for mussels,
 

shrimp, and fish. At that time the northern part of the
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city, north of wnat is known today as Urdesa, was not
 

populated.
 

In 1960, the quality of water in the Estero Salado
 

started to deteriorate with the construction of the
 

ciudadela Urdesa. In that same year, the construction
 

of two wastewater treatment plants had begun. Both
 

plants still exist today for primary treatment of
 

sewage; Planta El Progreso in the northern part of
 

Guayaquil and Planta El Guasmo in the south part of the
 

c.ty. Both plants are completely inoperative due to
 

the dcstruction of equipment and pumps; therefore, the
 

raw sewage is pumped directly into the Guayas river.
 

The main causes of pollution of the Estero Salado
 

are rooted in the 60's when Carlos Guevara Moreno
 

exploited the city. His successor, Assad Bucaram, had
 

good intentions for the city but he was not able to
 

plan for the future urbanization of Guayaquil. Bucaram
 

initiated the building of the "shanty towns." As the
 

city grew, the municipality failed to provide basic and
 

essential resources for the new neighborhoods. Without
 

services such as water, electricity, and sewers, people
 

started dumping their wastes into the Estero Salado.
 

Growth in the city has occurred at a tremendous
 

rate since Bucaram's municipality. Neighborhoods were
 

poorly designed because there were no zoning laws in
 

existence.
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The 	increased growth, lack of basic services, and the
 

lack 	of zoning laws contributed to a drastic increase
 

of pollution in the Estero Salado.
 

The first pollution prevention law was issued in
 

1976. This law was vague, but it did call for an
 

industrial pollution prevention regulations to be made
 

by IEOS fifteen days after the law was issued; however,
 

the agency did not finish the regulation until 1989.
 

As a 	result, the industries continued to pollute the
 

area. 
The law is included in Appendix D and summarized
 

in section III.2.C.
 

III.5.B. 	Four Main Areas of the Estero Salado
 

The Estero Salado can be divided into four are',s
 

based on the physical and chemical analysis of the
 

water and the distribution of the species of the digae.
 

The 	first sector is the two branches north of the Cinco
 

de Junio bridge including the Urdesa and Miraflores
 

sections of the city of Guayaquil. These branches were
 

the zone for the spawning and growth of shrimp larvae
 

of the genus Penaeus vannamei, P. occidentalis, and P.
 

stylirostris. In the past, the local fisherman
 

captured these young organisms at middle tide and sold
 

them to shrimp companies where they were developed and
 

fattened in shrimp ponds. These parts of the estuary
 

no longer contain these species due to the
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contamination.
 

The second area is the portion extending from the
 

Portete bridge and includes the southwestern sections
 

of the city. This sectifns includes all of the
 

following branches: Limones, Santa Ana, Salado, San
 

Francisco, Mongon and Plano Seco. This section is
 

characterized by good water quality and extensive areas
 

of mangroves. These mangroves act as regulators of the
 

quality of the water and are useful food and shelter
 

for a variety of marine animals. Plastic and other
 

garbage gets caught in the roots of the mangroves in
 

other more northern parts of the estuary but the tidal
 

flow prevents that from occurring in this area. A good
 

distribution and diversity of fish and microorganisms
 

are densely populated here. This area is also the
 

spawning area of shrimp to be captured by local
 

fishermen for cultivation in shrimp ponds.
 

The third section is the part of the estuary
 

extending out from Puerto Maritimo all the way down to
 

the Gulf of Guayaquil. This area includes the estuary
 

which embraces the following islands: La Esperanza,
 

Las Conchitas, La Orosco, Las Cajas, Rocanita, San
 

Ignacio, Las Quiflones, & Bellavista. This section is
 

also densely populated with mangrove trees that are
 

influenced greatly by the tides.
 

The final section encompasses the primary fishing
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areas including Los Esteros, Chupadores Chico,
 

Chupadores Grande, Estero Moquilafla, Canales del Morro
 

and Cascajal. The third and fourth sections are areas
 

of great exploitation of fish resources by industries
 

as well as by the local community. Here many species
 

of fish, mollusks and crustaceans live because of the
 

excellent natural conditions for their reproduction and
 

development. Commercial crabs of the genus Udides
 

occidentalis ortmann and Cardisona crassum smith are
 

abundant and are caught for the local market. The
 

abundance of the animals varies from time to time due
 

to two conditions: the physical condition of the
 

surroundings, such as climate changes; and the
 

oceanographic conditions, such as the temperature and
 

salinity.
 

III.5.C. Seasons
 

During the winter season, which extends from
 

January to April, there are excellent catches of
 

decapod crustaceans of the genus Panaeus vannamei, P.
 

occidentalis, P. stylirostris and others. The fish
 

population decreases during this time, however, due to
 

the decrease of plankton in the waters and leading to
 

the migration of many fish species.
 

At the beginning of the summer, including the
 

months cf May and June, large populations of fish
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reappear, primarily from the family Mugilidas. The
 

temperature decreases and the salinity recuperates
 

causing the increase of the plankton, which is used by
 

the fish for food and to lay their eggs.
 

A third period of seasonal fluctuation occurs
 

during the months of July and August. This is the most
 

optimal time of the year in terms of stability and
 

temperature, which is between 26.0 and 26.5 C. 
This
 

condition is excellent for the metabolism, development
 

and reproduction of many species of fish, including the
 

following families: Arlidae, batrachoidae,
 

centropomidae and clupeidae.
 

At the end of the summer, including the months
 

from September through December, there are many
 

varieties and abundances of fish and zooplankton. More
 

than 50 percent of the fish species are in the juvenile
 

state at that time and another large percentage is in
 

the fish egg stage.
 

III.5.D. Fishing
 

There are two types of fishing in the Estero
 

Salado region, commercial and domestic. Commercial
 

fishing is done mostly by companies and local fishermen
 

who sell their fish to markets. Domestic fishermen are
 

local fishermen who fish for pleasure. In both cases,
 

the tides play a large factor in the capturing of the
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fish. Experienced fishermen use soaked nets, which are
 

arranged across the entire width of the estuary branch,
 

forcing the fish to be trapped when the tide goes back
 

out.
 

III.5.E. Algae
 

Many factors influence favorable conditions for
 

maintaining algae life in the Estero Salado. 
Movements
 

of the tides, entrance and exit of vertebrae and
 

invertebrate organisms, and the endogenous rhythms of
 

the organisms are all contributing factors in the
 

presence of algae in the Estero Salado.
 

Many types of algae might be found in the Estero
 

Salado area, as shown in Appendix F. All of the algae
 

can bring problems to the water supply. The actions of
 

the algae vary with each species but copper sulfate and
 

sulfuric acid eliminates most of the species.
 

III.5.F. Mangroves
 

Mangroves are tree and shrub communities in
 

tropical estuarine systems which occupy vast extensions
 

of muddy zones and favor ele-fated temperature and
 

humidity. These plants, which are 45 to 50 meters in
 

height, represent an incredibly rich ecosyrstem, serving
 

as shelter and as sustenance for the fauna in the
 

water. The leaves that fall into the water and on the
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surface continuously contribute to the growth of
 

bacteria. This bacteria forms detritus food that
 

attracts many species of fish, and creates an excellent
 

area for the development of larvae for many types of
 

marine organisms.
 

The communities of fish and other marine animals
 

look for the mangrove zone as appropriate surroundings
 

for the development of their young and thus keeping the
 

biological cycle going. The foliage of the mangroves
 

is an effective shield from the solar radiation and
 

serves as a refuge for many organisms. Bivalves,
 

gastropods, decapods and crabs contribute to the
 

ventilation of the ocean floor by means of constructing
 

holes or burrows in the substrate under the mangroves
 

that oxygenize the soil (Nybakken, 1988, pp. 85-90).
 

This substrate is usually neutral or slightly
 

acidic. The mangroves can withstand a Ph range from
 

4.8 to 8.8 and are accustomed to hydrosulfuric acid in
 

the substrate, but there must also be an adequate
 

supply of water and nutrients in the surroundings.
 

Under these conditions, the mangroves will produce
 

approximately 10 grams of organic material per square
 

meter per year, making it one of the most productive
 

ecosystems in the world. This important ecosystem is
 

jeopardized when the mangroves are cut down for
 

domestic or industrial use.
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It is estimated that 7 to 15 metric tons of
 

mangrove trees are cut down every year. They are used
 

for the production of wood for firewood and
 

construction of buildings, furniture, boats and piers.
 

They can be used by textile and leather companies to
 

make synthetic products and therefore preserve the
 

materials and reduce cost. Also, the salt in the
 

branches of the mangrove trees that are floating in the
 

water can be extracted for the production of salt. The
 

mangroves are beneficial in large numbers during storms
 

because they protect the land and surroundings from
 

flooding (Corrales, 1990, Ch. 2).
 

111.6. Water Quality And Common Pollutants
 

The quality of water in the Estero Salado is
 

determined by the use of several pollution indicators.
 

These indicators include measurement of Dissolved
 

Oxygen, Biochemical Oxygen Demand or BOD, Chemical
 

Oxygen Demand or COD, temperature, total suspended
 

solids, color, total dissolved solids, ph, Nitrates,
 

Phosphates, ammonia, and Carbon Dioxide. Combinations
 

of these indicators is used to determine the extent of
 

the pollution in the Estero Salado.
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III.6.A. Dissolved Oxygen
 

Oxygen is one of many dissolved gases that is
 

present in water. It is essential to life in the water
 

and 	is crucial to the maintenance of water quality;
 

Therefore, it is the most important of all the
 

dissolved gases. Without oxygen, life in the water
 

would be non-existent since fish and other marine life
 

utilize oxygen during respiration. Bacteria use
 

dissolved oxygen to decompose organic and certain
 

inorganic matter. This process is important to the
 

water's ability to sustain natural self-purification.
 

Extremely low concentrations of or an absence of
 

dissolved oxygen in the water will result in the death
 

of the water of the estuary (Klein, 1962, pp. 217).
 

Concentrations of dissolved oxygen range anywhere
 

from 14.7 parts per million to 7.2 parts per million.
 

Factors that affect the concentration of dissolved
 

oxygen are temperature, salinity, and decomposition
 

activity. Higher levels of temperature, salinity, and
 

decomposition lowers the concentration of dissolved
 

oxygen in the water (Meserve, 1974, pp. 136).
 

III.6.B. 	Dissolved Carbon Dioxide
 

Dissolved carbon dioxide is a by-product of
 

aerobic and anaerobic decomposition. Aerobic
 

decomposition occurs in the presence of oxygen while
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anaerobic decomposition occurs in the absence of
 

oxygen. Acids also release large amounts of carbon
 

dioxide from bicarbonate that naturally exists in the
 

water. In large concentrations dissolved carbon

dioxide can be lethal to fish and their eggs (ASTM,
 

1969, pp. 13).
 

III.6.C. Measuring Methods
 

Biochemical Oxygen Demand or BOD is a measure of
 

the quantity of oxygen used by bacteria for the
 

decomposition of organic and certain inorganic matter
 

aerobically. Pollutants having high levels of BOD will
 

exhaust the water's dissolved oxygen supply.
 

The BOD test is based on the assumption that all
 

organic matter that can be biodegraded will be oxidized
 

to carbon dioxide and water by microorganisms. The
 

rate at which the oxygen is consumed is directly
 

proportional to the concentration of degradable organic
 

matter remaining at any time (Davis, 1991, pp. 267

278). The rate constant of BOD is determined by three
 

factors: the nature of the waste, the ability of
 

organisms to use the waste, and the temperature. Not
 

all organic compounds biodegrade at the same rate and
 

this affects the determination of the amount of organic
 

waste in the water, when using a five day test.
 

Different microorganisms degrade different organic
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compounds. The microorganisms that exist are the ones
 

that break down the organic compounds that are largest
 

in quantity. Therefore organic compounds that exist in
 

small quantities are inefficiently broken down.
 

Temperature of the water affects the rate of BOD.
 

Higher water temperatures increase the rate of
 

biological decomposition (Davis, 1991, pp. 267-268).
 

The complete determination of the BOD of
 

pollutants is a process that takes thirty five days.
 

This is the time required for bacteria to completely
 

break down organic matter. To completely determine the
 

oxygen demand of waste water both CBOD, carbonaceous
 

biochemical oxygen demand, and NBOD, nitrogenous
 

biochemical oxygen demand, must be measured. In the
 

determination of five day BOD, BODs, the assumption is
 

that only the carbon in organic matter oxidized. But
 

in fact, nitrogen, found in proteins, is also oxidized
 

by special nitrifying bacteria. This process is called
 

nitrification. The effects of nitrification are not
 

detectable in the BOD, test because nitrification
 

reaches a significant rate after more than five days,
 

when the population ot nitrifying bacteria reaches a
 

significant amount. NBOD and CBOD must be considered
 

separately because of the different rates and
 

mechanisms involved. Therefore, ultimate BOD is a
 

complete determination of the oxygen demand of organic
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matter.
 

The five day BOD test was chosen because the test
 

was developed in England where rivers run their course
 

into the sea within a period of five days. Therefore,
 

it was not necessary to calculate BOD for the full
 

thirty five days. Since the five day BOD test gave a
 

fairly reliable estimation of the organic pollution it
 

was accepted internationally as a standard. Because of
 

the time required to calculate BOD, it is not feasible
 

to use this method in the monitoring pollutant levels
 

(Klein, 1967, pp .31). A process called COD or
 

Chemical Oxygen Demand was developed to monitor
 

pollutant levels daily.
 

Chemical Oxygen Demand or COD is another parameter
 

used when monitoring pollution levels. In the COD
 

test, organic matter is converted to C02 regardless of
 

the biological assimilability of the substances. As a
 

result, COD values are greater than BOD values.
 

Potassium dichromate, an oxidizing agent, is the
 

chemical used to determine the oxygen demand of waste
 

water. The COD process only takes three hours to
 

complete and therefore, is extensively used to
 

determine the oxygen demand of industrial wastes. COD
 

is not as accurate a method as BOD, so both are used in
 

conjunction with each other to determine pollution
 

levels. The BOD method is faulty in establishing
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pollution levels because it does not take into account
 

non-biodegradable toxic and non-toxic inorganics
 

(Klein, 1962, pp. 30-31).
 

III.6.D. Physical Pollution Indicators
 

Thermal pollution is largely due to industries
 

along the estuary discharging their cooling waters into
 

the estuary. The result of this form of pollution is
 

an increase in the water temperature. This increase in
 

temperature drastically affects the concentrations of
 

dissolved oxygen in the water. The problem is more
 

prevalent in warmer climates, because the water is
 

already warm, and therefore heat does not readily
 

dissipate into the atmosphere. Dissolved oxygen
 

concentrations then fall to extremely low levels
 

causing the death of aquatic life and hindering the
 

self-purification process. If the level of dissolved
 

oxygen is not reduced to dangerously low levels,
 

aquatic life can adjust to gradual temperature changes.
 

But drastic changes in water temperature will kill
 

aquatic life (ASTM, 1969, pp. 86-87).
 

An increase in the temperature of water will also
 

increase the toxicity of certain pollutants. Smaller
 

concentrations of these pollutants would be lethal
 

(Klein, 1962, pp. 347).
 

Suspended solids are either organic, inorganic, or
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a mixture of both organic and inorganic. Organic
 

solids in suspension pose a problem when they settle to
 

the bottom and when they stay on top of the water.
 

When suspended organic solids settle to the bottom of
 

the estuary bed, they decompose slowly and have high
 

levels of BOD. Organic suspended solids that stay in
 

the top of the water result in objectionable odors when
 

they decompose (Klein, 1962, pp. 52).
 

Suspended solids also add to the turbidity or
 

cloudiness of water. This cloudiness results in a
 

decrease of the amount of sunlight entering the water
 

(Meserve, 1974, pp. 19). This sunlight is essential to
 

the survival of plant life. Plants utilize the
 

sunlight to absorb carbon dioxide from the water and
 

convert it to oxygen. The presence of suspended solids
 

affects the water's ability to purify itself in
 

multiple ways (Klein, 1962, pp. 52).
 

The color of water is usually the result of
 

organic matter, from sewage or trade waste, or from
 

naturally occurring metallic ions. Color pollution is
 

not toxic to aquatic life except in extremely large
 

concentrations. The color of water is generally not a
 

good indicator of the extent of pollution in the water
 

nor is the coloring of water usually the result of
 

toxic substances. The effect of color pollution is
 

felt mainly by the industries that use the water. Most
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industrial processes require that the water be
 

relatively clear (Klein, 1962, pp. 44-45).
 

III.6.E. Dissolved Solids
 

Dissolved solids are solids that separate into
 

individual molecules and ions. 
 These molecules and
 

ions are organic solids, volatile solids, or dissolved
 

mineral solids (Meserve, 1974, pp. 22). A sudden
 

increase in levels of dissolved solids is an indication
 

of pollution. 
Salts of heavy metals and other soluble
 

salts are dissolved solids that pose a serious problem.
 

Soluble salts are corrosive to metal and concrete
 

structures. 
This 	corrosion can be extremely expensive
 

for 	industries that use the water in their industrial
 

processes and for the city that builds bridges on the
 

water. Salts of heavy metals can be toxic to marine
 

life 	in large amounts (Klein, 1962, pp. 42-43).
 

III.5.F. 	pH
 

High levels of acidity or alkalinity in the water
 

is a critical problem. Water with a pH of 7 is
 

neutral, lower than 7 is acidic and higher than 7 is
 

basic. Fish life requires a pH higher than 5, therefore
 

a low pH level will cause death to fish and other
 

marine life. Although, certain plant life can survive
 

at different pH levels, high or low, sudden
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fluctuations in pH levels will result in the death of
 

all plant life and further diminish or terminate the
 

self-purification process of the water. Also acidic
 

and alkaline conditions cause concrete and steel
 

structures to corrode, which has negative affects on
 

the industries and the city (Klein, 1962, pp. 38-39).
 

III.6.G. Nitrates and Phosphates
 

Nitrogen and phosphorous are nutrients that are
 

essential to life in the water but an excessive amount
 

of these nutrients upsets the natural food chain. They
 

are mainly used in the agricultural industry as
 

fertilizer, therefore, they enter the water through
 

agricultural runoff (Meserve, 1974, pp. 76). When the
 

natural food chain is disturbed some organisms grow in
 

larger quantities at the expense of others (Davis,
 

1991, pp. 264). Nitrates in the form of NH3-N are
 

toxic to fish and the conversion of NH4+ to NO3

consumes large quantities of dissolved oxygen. The
 

lack of dissolved oxygen is lethal to aquatic life and
 

will inhibit the self-purification process of the
 

water. Nitrates and phosphates contribute to the
 

excessive growth of algae. These excessive growths of
 

algae will eventually die and decompose. The
 

decomposition process exhausts the dissolved oxygen in
 

the water. Also, certain algae are poisonous to the
 

48 



aquatic life. Algae is generally unsightly and results
 

in objectionable odors when it decomposes (Klein, 1962,
 

pp. 82-83).
 

III.6.H. Organic Pollutants
 

Frequently occurring organic pollutants are
 

proteins, fats, and carbohydrates. These pollutants
 

are found in sewage and trade wastes. Proteins are
 

found in egg yolk, bones and animal tissue, wool,
 

natural silk, milk, and wheat. When proteins
 

decompose, the results are foul odors. Canning
 

factories, slaughter houses, dairies, and tanneries
 

produce protein as a waste product. Fat wastes are
 

produced from the wool scouring process, the soap
 

manufacturing industry, and the laundry industry. When
 

fats decompose, they also produce pungent odors.
 

Carbohydrates are found in the wastes of the
 

papermaking and textile printing industries (Klein,
 

1962, pp. 25-29).
 

Some of the more damaging organic pollutants
 

include soaps, waxes, resins, rubber, coal, oil, and
 

toxic organic chemicals. Metallic soaps are used in
 

industries as lubricants, greases, and in the
 

manufacturing of paints and varnish. Soaps are found
 

in sewage and textile wastes. Waxes are also a waste
 

product of the textile industry. Rubber is a waste
 

from the manufacturing of rubber and the process of
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waxing paper. Coal waste is produced from coal washing
 

plants. All of these pollutants are also naturally
 

occurring. However, in mass quantities they can hamper
 

the natural self purification process of water ways by
 

exhausting the dissolved oxygen in the water 
(Klein,
 

1962, pp. 27-29).
 

Oil, one of the more damaging pollutants, comes
 

from many sources: barges, tankers, boats, industrial
 

wastes, metallurgical industries, engineering works,
 

garages and any trade that uses oils as lubricants or
 

as a fuel. Since oil is lighter than water, it spreads
 

out and forms a thin layer on the surface. This layer
 

of oil stops oxygen from entering the water, and
 

reduces the amount of oxygen in the water as it
 

biodegrade. 
The oil can also cause difficulties in the
 

treatment of sewage (Klein, 1962, pp. 29-31).
 

Trade waste from the manufacturers of coal gas,
 

organic chemicals, and insecticides contain toxic
 

organic compounds such as phenols, tar bases, cyanides,
 

and DDT. These toxic organic compounds will kill any
 

beneficial bacteria in the water and other marine life.
 

Tar waste is produced by the distillation of coal,
 

peat, wood, bituminous shale, and naturally occurring
 

materials. Tar contains toxic substances such as
 

phenols and organic bases which can be extremely
 

harmful to bacteria, fish and other aquatic life
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(Klein, 1962, pp. 35).
 

Most organic compounds can be broken down by
 

micro-organisms in the water. Certain bacteria can
 

break down some of the toxic organics such as phenols
 

and cyanides. There are toxic organic compounds that
 

resist breakdown from bacteria such as hydrocarbons,
 

ethers, polyoxy structures, some vinyl compounds, alkyl
 

benzene sulphonates, many synthetic pesticides,
 

cellulose, peat and coal. The organic pollution must
 

be in small amounts in order to enable the bacteria to
 

break down the compounds. Large amounts of organic
 

pollution exhaust the dissolved oxygen in the water,
 

therefore, not allowing the bacteria to breakdown
 

anymore organic matter (Klein, 1962, pp. 35).
 

Some organic matter do not require oxygen to be
 

decomposed such as nitrates, sulphates, and phosphates.
 

These organics are broken down by anaerobic bacteria,
 

which do not require the dissolved oxygen in the water.
 

Instead, the bacteria obtains the oxygen from those
 

organic compounds. This process is known as
 

putrefaction and leads to evil smelling end products.
 

Organic suspended matter is found in sewage, dairy
 

waste, and coal washeries (Klein, 1962, pp. 35).
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111.6.1. Inorganic Pollutants
 

Inorganic acids and alkalis kill bacteria, micro

organisms, fish and other marine life by changing the
 

pH value of the water. Industries responsible for
 

large amounts of acid waste are iron pickling, the
 

manufactures of titanium dioxide, viscose rayon, and
 

transparent paper. Through reactions with the mud and
 

existing sludge in the water the acids and alkalis
 

release foul odors (Klein, 1962, pp. 38-39).
 

Common toxic inorganic substances include free
 

chlorine, cyanide, chloramines, ammonia, hydrogen
 

sulphide, soluble sulfides, and salts of heavy metals
 

such as copper, zinc, lead, nickel, chromium, cadmium,
 

silver, mercury, uranium, vanadium, thorium, etc.
 

(Klein, 1962, pp. 42). Cyanide is used in the
 

electroplating industries and is an extremely poisonous
 

inorganic cupound (Morton, 1976, pp. 15). Zinc and
 

copper are among the more toxic heavy metals because in
 

relatively small amounts they can be very toxic to fish
 

and other biological life (Klein, 1962, pp. 42).
 

Salts of heavy metals kill fish by causing the
 

mucus in their gills to choke them (Klein, 1962, pp.
 

42). Mercury, lead, and cadmium are some of the more
 

common toxic heavy metals (Morton, 1976, pp. 15).
 

Soluble salts such as chlorides, sulphates, nitrates,
 

bicarbonates, and phosphates of sodium, potassium,
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calcium, magnesium, iron, and manganese are found in
 

the effluents of salt works. 
Wastes that contain brine
 

add large amounts of sodium chloride, a salt, into the
 

water. Brine is employed in water softening plants
 

using ion-exchange methods for softening. Excess
 

amounts of sodium chloride can make fresh water
 

unsuitable to its indigenous life and can even make
 

salt water unsuitable for its indigenous life (Klein,
 

1962, pp. 42-43). Inorganic suspended matter such as
 

talc (magnesium silicate), china clay (or kaolin, an
 

aluminum silicate), chalk (CaC03), gypsum (CaS04),
 

titanium dioxide (TiO2), zinc sulphide (ZnS), barium
 

sulphate (BaSO4),etc. can be found in paper making
 

waste (Klein, 1962, pp. 44-49).
 

III.6.J. Biological Pollution Indicators
 

Protistas, plants and animals are the three major
 

types of microorganisms found in surface water and
 

waste water. Protistas include bacteria, fungi,
 

protozoa, and algae. Plants include seed plants,
 

ferns, mosses and liverworts. Animals include all
 

invertebrate and vertebrate animals. 
Viruses are also
 

found in waste water, but are classified according to
 

their host organism. Protistas are the most
 

important organisms to study when analyzing waste
 

water. Bacteria, for example, play a very important
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role in decomposition and stabilization of organic
 

matter. Coliform bacteria is used as an indicator of
 

domestic waste. Algae produce blooms, or floating
 

colonies, which completely cover the surface of the
 

water. These blooms are great indicators of high
 

contents of biological nutrients. Algae also causes
 

taste and odor problems. Protozoa, including amoebas,
 

flagellates and ciliates, feed on bacteria and other
 

protistas. They are extremely important in the
 

biological treatment processes because they maintain a
 

natural balance among the microorganisms (Metcalf,
 

1972, pp. 104-113).
 

Many pathogenic organisms are found in waste
 

water. The most abundant type are bacterial pathogenic
 

organisms which are discharged by infected human
 

beings. These organisms cause diseases such as typhoid
 

fever, paratyphoid fever, dysentery, diarrhea and
 

cholera. They are highly infectious and cause
 

thousands of death each year in areas having poor
 

sanitation. Identification of these organisms is very
 

difficult and time consuming because they are hard to
 

isolate. For this reason, coliform organisms are used
 

as an indicator for the presence of feces and
 

pathogenic organisms in waste water because they are
 

more numerous and easy to test for.
 

Coliform organisms are rod-shaped bacteria found
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in the intestinal tract of humans. Every human being
 

discharges between 100 to 400 billion coliform
 

organisms per day. These organisms are harmless to
 

humans and are useful in destroying organic matter in
 

biological waste-treatment processes. If these
 

organisms are present in waste water, then pathogenic
 

organism may also be present, but if these organisms
 

are not present, then the water is free from disease

producing organisms. Coliform organisms include the
 

genera Escherichia and Aerobacter. They are separated
 

into three groups: total coliforms, fecal coliforms
 

and fecal streptococci.
 

Testing for these coliforms is done by numerous
 

methods. One method to determine the number of
 

coliforms in a given volume of water is called MPN or
 

most probable number. This method is based on a
 

statistical analysis of the number of positive and
 

negative results obtained when testing multiple
 

portions of equal volume. MPN is a statistical
 

estimate of the concentration of coliform organisms,
 

not an absolute concentration.
 

Human beings discharge significantly different
 

quantities of fecal coliforms and fecal streptococci
 

than animals do. The ratio of fecal coliforms to fecal
 

streptococci can be used to show whether a suspected
 

contamination is coming from humans or animals. 
This
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ratio is less than 1 for animals whereas it is more
 

than 4 for humans. This test should also be performed
 

before construction of a treatment facility for
 

discharges since the type of treatment used depends on
 

the percentage of human and animal discharges in the
 

water (Metcalf, 1972, pp. 104-113).
 

Viruses are extremely important in waste water
 

treatment because they are excreted in large dosages by
 

human beings. Most of these viruses are harmless, but
 

some are extremely dangerous. One example is
 

hepatitis, in which 10,000 to 100,000 dosages per gram
 

of feces are excreted by an infected human. Viruses
 

can live as long as 41 days in stagnant wate: and waste
 

water at 20 C or for 6 days in a river.
 

Plants and animals range in size from microscopic
 

to macroscopic organisms. Many qualities can be
 

determined from the presence of certain plants and
 

animals, including the condition of the water, the
 

toxicity of waste water and the effectiveness of
 

secondary treatment.
 

To determine the toxicity of waste water in
 

relation to biological life, a bioassay test is
 

performed. This test determines the median tolerance
 

limit, or TL., which is the concentration of waste in
 

which 50 percent of the test animals are able to
 

survive in a given time period. The test organism can
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be any animal typically found in the water being
 

tested, but most often is a species of fish (Metcalf,
 

1972, pp. 104-113).
 

111.7. Health Hazards
 

Polluted water is a major public health hazard
 

because of its ability to rapidly spread any infectious
 

diseases. The World Health Organization estimates that
 

80 percent of all sickness, disease, and deaths of
 

infants and children in developing countries is the
 

result of polluted water (Wright, 1993, pp. 247). Some
 

of the more common diseases spread by polluted water
 

include: typhoid fever, cholera, salmonellosis,
 

infectious hepatitis, poliomyelitic, dysentery,
 

giardiasis, and numerous parasitic diseases.
 

Many people associate good health with modern
 

medicine, but good health is more a result of disease
 

prevention through public-health measures (Wright,
 

1993, pp. 292). There are 1.2 billion people in the
 

world who do not have access to treated drinking
 

water, yet there is an even greater number of people
 

who live with poor or no sewage collection or water
 

treatment. This low treatment rate means that large
 

portions of the world are vulnerable to epidemics of
 

any and all diseases spread through polluted water
 

(Wright, 1993, pp. 292). Public-health measures that
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prevent this disease cycle and safeguard human health
 

involve purification and disinfection of public water
 

supplies and the sanitary collection and treatment of
 

sewage wastes.
 

111.8. Water Purification
 

Water purification is any method that will remove
 

one or more of the materials that make water unsuitable
 

for a given use. There are several methods that may be
 

combined in the purification process which include:
 

1) Settling. Settling is used to remove soil 

particles and other solid material carried by 

flowing water. The water is kept relatively 

still, which allows the solids to settle, and 

the clarified water is removed from the top. 

Alum, a compound of aluminum and sulfate with a 

positive three charge, is added to the process and 

aids in pulling out the clay and other negatively 

charged particles by coagulation processes 

(Wright, 1993, pp. 247) 

2) Filtration. The water flows through a porous 

material which filters out any materials larger 

than the pores. A bed of sand is commonly used in 

filtration. 

3) Adsorption. The water passes through an adsorbing 

material that binds with certain pollutants and 
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clumps are formed. These clumps of material are
 

easily removed from the water. Activated carbon
 

is a typical adsorption material used to
 

remove organic compounds.
 

4) 	 Biological oxidation. The water flows through a
 

system that supports the growth of detritus
 

feeders and decomposers. The organic material in
 

the water is fed upon and broken down by these
 

organisms and then removed. Anaerobic
 

decomposition occurs in two steps. First complex
 

orginic compounds are fermented to fatty acids.
 

The acids are the converted to methane. The end
 

products of anaerobic decomposition are carbon
 

dioxide, methane, water, ammonia, hydrogen
 

sulfide, and mercaptans. Aerobic decomposition is
 

preferred over anaerobic decomposition when the
 

waste is dilute, because in aerobic decomposition
 

cell production is high resulting in large
 

quantities of biological sludge. When the waste
 

levels are concentrated, anaerobic
 

decomposition is preferred because cell production
 

is low and minimal levels of biological sludge
 

results. In the absence of oxygen, anaerobic
 

decomposition will most definitely take place
 

(Davis, 1991, pp. 317-318).
 

5) 	 Distillation. Distillation is the evaporation and
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condensation of water. All the materials present
 

in the water before the evaporation step remain
 

behind in a holding tank and are not present when
 

the water vapor is condensed
 

(Wright, 1993, pp. 247).
 

6) 	 Disinfection: The water is treated with-chlorine,
 

ozone, or ultraviolet light to kill any disease

causing organisms.
 

111.9. Waste Water Treatment
 

Waste water treatment is the process used to clean
 

polluted water, and it involves four steps: preliminary
 

treatment, primary treatment, secondary treatment, and
 

tertiary treatment. These four steps vary according to
 

the type of polluted water that is being treated, but
 

the general methods are discussed in this literature
 

review.
 

III.9.A. Preliminary Treatment
 

Preliminary treatment is used to remove debris and
 

grit from the waste water. Debris includes rags,
 

plastic bags, and other large objects found in
 

untreated water, and grit is coarse sand and gravel.
 

The polluted water flows first through a bar
 

screen which collects the debris. The debris is then
 

mechanically raked from the screen. After the water
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passes through the bar screen, it flows through a grit

settling tank. The velocity of the water is decreased
 

to one to two feet per second, the grit settles to the
 

bottom of the tank and is then removed.
 

III.9.B. Primary Treatment
 

Primary treatment removes particulate organic
 

materials from the polluted water. Particulate
 

organic materials include visible particles of organic
 

matter, living bacteria, and microorganisms.
 

The water leaves the grit-settling tank and flows
 

very slowly through a primary clarifying tank where it
 

is nearly motionless for several hours. Thirty to
 

fifty percent of the total organic material settles to
 

the bottom of the tank and is then removed. At the
 

same time, fatty and oily material floats to the
 

surface and is skimmed off.
 

III.9.C. Secondary Treatment
 

Secondary treatment removes colloidal and
 

dissolved organic materials which are very fine
 

particles that will not settle in still water. This
 

step is also referred to as biological treatment since
 

it uses organisms, natural decomposers, and detritus
 

feeders to break down the colloidal and dissolved
 

organic materials into carbon dioxide and water.
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The most common procedures for secondary treatment
 

are (1) trickling filters, (2)activated sludge
 

process, (3) oxidation ponds or lagoons, and (4)
 

Anaerobic filters (Davis, 1991, pp. 343). Due to the
 

high cost of the first two procedures, oxidation ponds
 

and anaerobic filters are commonly used in developing
 

countries.
 

An oxidation pond is a pond that receives
 

partially treated waste water and has been used for
 

many years as a waste water treatment system for small
 

communities. The three different types of ponds
 

include: aerobic ponds, anaerobic ponds, and
 

facultative ponds.
 

An aerobic pond is a shallow pond, less than 1
 

meter in depth, where dissolved oxygen is maintained
 

throughout the entire depth, mainly by the action of
 

photosynthesis. Light penetrates to the bottom of the
 

pond which maintains the active algae photosynthesis
 

throughout the entire system and supplies large amounts
 

of oxygen (Davis, 1991, pp. 366). During darkness
 

hours, wind mixing provides a high degree of surface
 

reaeration.
 

Anaerobic ponds are used primarily as a pre

treatment process and are particularly suited for the
 

treatment of high-temperature, high-strength waste
 

waters. An anaerobic pond is a deep pond that receives
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high organic loading so that anaerobic conditions are
 

maintained throughout the entire pond depth.
 

Photosynthesis is reduced by decreasing the surface
 

area and increasing the depth.
 

Facultative ponds are 1 to 2.5 meters deep with an
 

anaerobic lower zone, a facultative middle zone, and an
 

aerobic upper zone maintained by photosynthesis and
 

surface reaeration. The facultative zone is aerobic
 

during daylight hours and anaerobic during the hours of
 

darkness. Facultative ponds are the most common type
 

of pond selected as waste water treatment systems for
 

small communities. The capital, operating, and
 

maintenance costs are less than any other biological
 

system.
 

III.9.D. Tertiary Treatment
 

Tertiary treatment is also referred to as advanced
 

waste water treatment and removes various nutrients
 

from the water. The method of tertiary treatment
 

varies depending on the future use of the water.
 

However, the most common nutrients that need to be
 

removed are phosphate and nitrogen.
 

To remove phosphate from the water, calcium
 

carbonate is mixed with the water and reacts with the
 

phosphate. A precipitate is formed and is then removed
 

with future settling of the water. Nitrogen removal is
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a biological process that converts ammonium and nitrate
 

ions into nitrogen gas which is then released as part
 

of the natural nitrogen cycle. Alternatives to
 

tertiary treatment that may be appropriate for
 

implementation in the Estero Salado region include:
 

1) The nutrient rich water could be used for 

irrigation, therefore, it could be sold to help 

off set the operation costs. 

2) Wildlife habitat could be re-created, protecting 

downstream water quality by constructing a wetland 

or aquatic system. 

3) Nutrient removal ponds full of water hyacinths, 

reeds, or cattails could be created. This plant 

material could be used for weaving or as cattle 

feed. 

64 



IV. Methodology
 

Originally, our project was intended to create an
 

environmental impact assessment of pollution generated
 

by industrial activities along the entire Estero
 

Salado, Guayas River and Daule River, located in
 

Guayaquil, Ecuador. This geographical location proved
 

to be too large to complete an impact assessment in a
 

seven week period. Therefore, the area was condensed
 

to include the two most heavily polluted branches of
 

the Estero Salado. These two branches are located in
 

the citadels Miraflores and Urdesa, shown on the
 

general map included in Appendi. C.
 

We also realized that a full environmental impact
 

assessment could not be completed in a seven week
 

period; therefore, we decided to create a preliminary
 

environmental impact assessment. This preliminary
 

environmental impact assessment is primarily a
 

qualitative assessment of the industrial pollution
 

caused by the numerous industries located along or near
 

the two branches of the Estero Salado. This
 

preliminary assessment can be used as a base for a more
 

in-depth quantitative assessment.
 

In order to complete a primarily qualitative
 

preliminary environmental impact assessment of the
 

Estero alado, our group obtained a variety of
 

information that relates to the biological, economic
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and social effects of the pollution generated by the
 

numerous industries located along the estuary. We
 

studied the biological effects on the flora, fauna, and
 

on the water quality. We also studied the economic
 

effects of the estimated cost of clean-up and of
 

treatment facilities. The social effects that we
 

studied include health, recreation, and immigration.
 

To obtain biological information about the Estero
 

Salado, we visited the estuary and familiarized
 

ourselves visually with the area of study and the
 

extent of the pollution found there. This visit was
 

done twice, once at low tide and once a high tide, in
 

order to see the differences. Next, we interviewed
 

Doctor Nicolas Campana at the CICYT office of ESPOL and
 

received background information about the history of
 

the pollution and results of various studies on the
 

marine life of the Estero Salado. Finally, visits to
 

the Fundacion Natura library and the ESPOL-UNO project
 

office provided us with information about the flora,
 

fauna, and water quality.
 

To obtain economic information, we interviewed the
 

Municipality of Quito and various environmental
 

agencies including: IEOS and DIGMER to gather
 

background information on environmental laws and
 

regulations for industries in Ecuador. 
The
 

questionnaire used for these interviews is included in
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Appendix B.
 

The background information included how the laws
 

are generated and regulated, to whom the laws pertain,
 

how laws differ in various cities, and the costs of
 

implementing the laws for the industries, agencies, and
 

the government. Specific laws, proposals and
 

ordinances we focused on include the Master Sewage Plan
 

of the Municipality of Guayaquil 1986-2006, the
 

National Pollution Prevention Law of 1976, Regulations
 

for Industrial Waste Control of 1989 by IEOS, and
 

Ordinance of the Municipality of Quito in 1992.
 

Also shown in Appendix B, is the questionnaire
 

that we developed to be used to interview the following
 

industries in Guayaquil: Oleica, Cridesa, Poliquimicos
 

del Ecuador, and Durex. 
We obtained an abundance of
 

information from these interviews including information
 

about: 

1) Their manufacturing processes and products, 

including their raw materials. 

2) Their present market position. 

3) The estimated worth of the industry. 

4) Their internal and external problems. 

5) The quantity, quality, and source of the 

water that they receive. 

6) Their treatment facility status including 

amount of waste treated and location of discharges. 
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7) Their sewage network connection and costs.
 

8) Their leadership roles in and outside of the
 

company.
 

9) 	 Problems with the municipality and
 

environmental agencies including their
 

knowledge and experiences with the IEOS
 

regulations.
 

10) Environmental problems in Guayaquil.
 

11) Difficulty in changing manufacturing
 

processes.
 

12) Opinions on auditing for environmentally
 

sound guidelines.
 

To obtain information relating to the social
 

effects of the pollution, the group interviewed the
 

Direccion Provincial de Salud del Guayas to obtain
 

information about the health issues that may be caused
 

by the contamination of the estuary. Also, important
 

migration and sewage connection statistics for the city
 

of Guayaquil, specifically around the two branches of
 

the estuary, was gathered from the National Institute
 

of Statistics. Lastly, the group conducted interviews
 

with several local residents to obtain information on
 

how the industrial pollution of the estuary has
 

affected their health, property value and overall
 

lifestyle.
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The method of collecting information was adapted
 

from the model provided in the book, Environmental
 

Impact Assessment, Principles and Procedures, written
 

by the Scientific Committee on Problems of the
 

Environment, 1974. Once the information was collected,
 

we developed a preliminary impact assessment including:
 

a description of the current situation based on the
 

results of our findings, causes and effects of the
 

pollution in the Estero Salado, and sample matrices
 

that could be used for a more in-depth assessment of
 

the pollution of the Estero Salado.
 

Once we developed the preliminary impact
 

assessment, we proposed various changes that could be
 

implemented to reduce the effects of the industrial
 

pollution of the Estero Salado.
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V. Data Presentation
 

V.I. Estero Trip
 

The purpose of a trip to the Estero Salado was to
 

gain a visual representation of the industrial
 

contamination in the area. A visualization of the area
 

enabled the group to better determine the present and
 

future impacts of the industrial contamination. The
 

information was gathered in two trips, one during high
 

tide and one during low tide. The trip included eleven
 

stops which covered various storm channels, and the
 

Miraflores and Urdesa branches of the Estero Salado.
 

The pollution seen in the Miraflores branch is a
 

result of several industries along Avenida Carlos Julio
 

Arosemena dumping their wastes directly into the
 

estuary and also from the polluted storm channels that
 

flow directly into this branch. The channels were
 

intended to act as drainage sites during excessive
 

rain, yet they are presently polluted because several
 

industries along Via a Daule use them as a discharge
 

site for their liquid wastes.
 

There are a number of different storm channels
 

running along the roads or between houses throughout
 

the northern part of Guayaquil. The pollution in the
 

water is very apparent since the water has a bright
 

green color and emits a strong nauseating odor. There
 

are also large amounts of trash floating on the surface
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and accumulating on the sides of the channels.
 

The "canal de la muerte," or the death channel, is
 

the most heavily polluted channel in the area. The
 

color of the water in this channel is green with some
 

hues of blue, and the vegetation in the surrounding
 

area is limited to a few bushes and algae. The
 

channels become wider as they flow downstream, and the
 

surrounding area changes from industrial to residential
 

where the channels join the estuary. Several
 

residences along the shore are only a few feet from the
 

water and appear to face the possibility of flooding
 

during the rainy season.
 

The effects of low tide are more pronounced in the
 

Miraflores branch than in the Urdesa branch of the
 

Estero Salado. The water level in the Miraflores
 

branch becomes extremely low and the smell becomes
 

increasingly stronger as low tide sets in. Large
 

quantities of black sludge can be seen which were only
 

visible in certain areas during high tide, and the
 

estuary becomes more aesthetically displeasing. The
 

low water level also reveals a drainage pipe
 

discharging blue water into this part of the branch.
 

At the bottom of the Miraflores branch, the
 

scenery changes. The water becomes dark green and the
 

smell decreases. The amount of vegetation increases,
 

with traces of mangroves, grass and bushes along the
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shore. However, wood and plastic articles can still be
 

se-n floating on the surface. Dark black mud has
 

accumulated along the shores of this section, possib].y
 

showing that the Estero suffers from sedimentation.
 

There are several other pipes that empty waste
 

water illegally into the Estero, and one of these pipes
 

was discharging underwater. The branch at this point
 

passes through an upper to middle class housing
 

neighborhood. Most of these houses were built in the
 

sixties, but new housing is still being built around
 

the polluted branch.
 

Located at the top of the Urdesa branch, in the La
 

Alborada neighborhood, is a storm channel that empties
 

directly into the Estero. The channel is a dumping
 

site for industrial and domestic waste. 
The water is
 

green and raw sewage can be seen floating on the
 

surface of the water. A strong smell permeates
 

throughout this residential and industrial area.
 

At the point where the channel enters the Urdesa
 

branch, there is a raw sewage pumping station, and
 

mangroves are seen along the shore. 
The channel around
 

the station is completely covered by hyacinths as a
 

result of excessive amounts of nitrogen in the water.
 

Along the Urdesa branch there are two privately
 

owned and operated aeration pumps used to o -vgenate the
 

water. 
Existing housing complexes and new developments
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appear to be contributing to the pollution in the area.
 

The area is commercial and residential, with mangroves
 

and algae growths at random spots all along this
 

branch.
 

Garbage floats on top of the water and collects
 

along 	the shore of this branch also, but there is
 

practically no smell. The water is red, green, and
 

white in different areas of the branch, yet it is
 

turbid everywhere.
 

At the point where the Urdesa and Miraflores
 

branches meet, there appears to be potential for
 

flooding during the rainy season. A bridge, located at
 

the intersection of the Miraflores and Urdesa branches,
 

actually acts as a dam to decrease the flow of water
 

out of the Urdesa branch and into the main part of the
 

Estero. By decreasing the out flow of water, the sight
 

and smell of the pollution in the residential area are
 

reduced. The water is channeled through four concrete
 

pipes running underneath the bridge that can be seen
 

during low tide. The water level is significantly
 

higher in the Urdesa branch before the dam, and there
 

was no significant change in the water level between
 

high and low tides.
 

V.2. 	 Sewage and Migration for the City of Guayaquil
 

In the area around Avenida Julio Carlos Arosemena,
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Avenida Juan Tanca Marengo and Via a Daule, there are
 

40 zones registered by the 1990 census. Eight of these
 

zones are along the Miraflores and Urdesa branches of
 

the 	Estero Salado, where the percentage of immigration
 

varies. Along these branches, 30 percent of the
 

population are immigrants but it reaches as much as 50 

60 percent ncrth of the branches. The northern part
 

of the city contains the highest percentage of
 

immigrants (Instituto Nacional de Estadistica INEC
 

1991).
 

Sewage and septic tanks cover the same 40 zones
 

previously described. In the 8 zones along the two
 

branches, 90 - 100 percent of the residents are
 

connected to the city sewage system. The percentage
 

drops to .6 - 20 percent in the northern parts of the
 

city including the area around Via a Daule (Instituto
 

Nacional de Estadistica INEC 1991).
 

V.3. Industries
 

V.3.A. 	Location
 

A large part of the industries in Guayaquil are
 

located along Via Daule where there is no sewage
 

connection to the city, as shown on the Sewage map in
 

Appendix C. These industries discharge their liquid
 

wastes into the storm channels, which run along the
 

street and some of which flow directly into the
 

74 



Miraflores and Urdesa branches of the Estero Salado
 

(Corrales, 1990, Ch. 2).
 

V.3.B. Types
 

In 1987, 1,309 industries were functioning in
 

Guayaquil (Corrales, 1990, Ch.3). The industries are
 

categorized as shown below:
 

Type Number
 

Foodstuffs, Beverages & Tobacco 290
 

Textiles, Clothing & Leather Goods 102
 

Wood & Wood Products 77 

Paper & Printing Shops 108 

Chemicals 250 

Non-Metallic Mineral Products 65 

Basic Metals 40 

Metal Products & Machinery 343 

Other Manufacturing Industries L6 

TOTAL 
 1,309
 

V.4. 	 Water Quality Data
 

The combination of various industrial discharges
 

changes the chemical, physical and bacteriological
 

components of the water in the Estero Salado. 
The 13OD,
 

dissolved oxygen and fecal coliform levels were
 

measured by the Sewerage Agency of Guayaquil at three
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quality map in Appendix C. Point number one is at the
 

Cinco de Junio bridge before the two branches split.
 

The second point is approximately half the distance up
 

the Urdesa branch and the third point is near the end
 

of the Miraflores branch (Corrales, 1990, Ch.3).
 

The number of fecal coliforms increases from
 

between 10,000 and 100,000 NMO/100ml at point one, to
 

between 100,000 and 1,000,000 NMO/100ml at point two,
 

up to greater then 10,000,000 NMO/100ml at point 3.
 

The BOD level increased as well. It was between 10 and
 

20 mg/l at both points one and two, but increased to
 

between 90 and 100 mg/l at point 3. The dissolved
 

oxygen decreased from 2 to 3 mg/l at points 1 and 2, to
 

0 mg/l at point 3 (Corrales, 1990, Ch.3).
 

All of this data signifies that the quality of
 

water is lower in the Miraflores branch than in the
 

Urdesa branch and the quality improves the closer you
 

get to the sea (Corrales, 1990, Ch. 3).
 

V.5. Environmental Agency Interviews
 

V.5.A. IEOS
 

IEOS spent a great deal of time preparing the
 

guidelines for pollution control called for by the 1976
 

National Pollution Prevention Law. The reason for this
 

was that there existed political conflicts about who
 

was to prepare the guidelines and what types of
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information they would include. The law elaboration
 

process took time since these were the first national
 

pollution parameters issued.
 

The guidelines, released in 1989, covered three
 

main 	areas: air, water, and land. It was not until
 

1991, however, that the law began to work. The law
 

called for all industries to register their discharges
 

with 	the agency. Presently there are 161 industries
 

and groups registered. Groups are comprised of small
 

industries that produce similar things and are
 

-oncentrated in the same geographical area.
 

In order for an company to receive the Certificate
 

of Environmental Quality, the industry has to provide
 

complete information on the water quality of the
 

discharges from their plants. This information is
 

obtained by experimentation, done by the industries
 

themselves, or by hired consulting firms. This process
 

is expensive, but once the certificate is issued, it is
 

valid until the company makes any changes in their
 

manufacturing process that might affect the quality of
 

the water being discharged. The company is responsible
 

for declaring these changes. If they do not, IEOS has
 

the power to close down the company.
 

V.5.B. 	DIGMER
 

We spoke with the Contamination Control Department
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in Guayaquil. DIGMER has the capability to perform
 

discharge level tests if the industry does not have
 

their own laboratory facilities; however the industry
 

is charged for this service. Although we inquired
 

about the amount of this charge, the information was
 

not released.
 

DIGMER feels that the companies are financially
 

able to construct treatment facilities, but it is
 

easier for them to pay a yearly fine. As a result,
 

they believe the sanctions are not an effective method
 

for improving the environment.
 

Since the IEOS regulations came out in 1989,
 

DIGMER has noticed a large increase in pressure from
 

the public to clean up the environment. Although
 

DIGMER feels that social aspects are affected the most
 

by the pollution, they were unwilling to elaborate on
 

this. As a result, DIGMER informed us of a group that
 

has been assembled at the Municipality to investigate
 

the pollution of the Estero Salado. It was suggested
 

that we attempt to speak with some members of this
 

group and also with other environmental agencies to
 

obtain data and opinions on the areas most affected by
 

the pollution.
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V.6. Industry Interviews
 

V.6.A. Oleica
 

Oleica, located on Via a Daule, is the fourth
 

largest vegetable oil and soap producing company in
 

Ecuador, producing 12 percent of the nations vegetable
 

oil. When the company began, their primary product was
 

vegetable oil, but they have expanded to include soap
 

products also. Oleica is a family run business with
 

workers who have been with the company for many years.
 

They employ 400 people who work two shifts of twelve
 

hours each. Their estimated worth is approximately $15
 

million
 

The process of producing oil involves a number of
 

different procedures and waste products. Oil is
 

extracted from soybeans, sunflowers or other seeds.
 

First, the seeds are cleaned and large quantities of
 

dust and garbage are produced. After cleaning, the
 

seeds are dried and stored in silos. To prepare them
 

for extraction, they are sent through rollers to break
 

the shells of the seeds and crush them into tiny
 

pellets.
 

These pellets are then mixed with hexane, and the
 

hexane attaches to the oil inside the pellets. Once
 

the hexane-oil compound is extracted, the leftover
 

pellets form a cake-like product. The hexane is
 

removed from the oil by distillation and condensation
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and from the cake through a filtering process. This
 

hexane is recovered and reused, and the cake is sold as
 

animal feed.
 

The crude oil is refined to remove the excess
 

fatty acids, moisture, phosphalids, sugars, pigments
 

and odors. To refine the crude oil, sodium hydroxide
 

(NaOH) and hydrogen phosphate (H3P04) are added to the
 

oil through a centrifuge method. This method produces
 

two by-products, soap stock and water containing soap
 

stock plus other chemicals.
 

The refined oil now contains soap and moisture.
 

To release the moisture, the refined oil is dried. A
 

special soil is used to absorb the soap, which is
 

filtered out later. This fi.ltered soil, containing 40
 

percent oil, is a waste product.
 

The oil is bleached with a special air containing
 

activated acids. During the bleaching process, gases
 

are released into the air that contain small amounts of
 

oil and fats. The bleached oil contains a strong odor
 

and is deodorized in a process that involves mercury.
 

The bleached and deodorized oil is now ready to be
 

packaged for sale.
 

Many liquid and solid wastes are created during
 

the above processes. The solid wastes are dumped in
 

the back of the facilities where it burns spontaneously
 

due to the oil in the waste and the heat from the sun.
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Oleica has a treatment facility for their liquid
 

wastes.
 

The waste water from soap production is sent
 

through a grease separation process. This process
 

includes a pool separated into five sections. The
 

heavy materials settle to the bottom and the oil is
 

skimmed off the top. The white liquid under the oil
 

passes through pipes to the oxidation,pond. Here the
 

creamy white liquid is oxygenated and released into a
 

pipe which goes to the sewage system of the city of
 

Guayaquil.
 

Behind the facilities is the storm channel called
 

the "death channel." The group was told by Olieca that
 

they do not dump their liquid or solid wastes into this
 

canal. However, when the group received a tour of the
 

facilities, we noticed the liquid waste from the
 

oxidation pond leaking into the canal.
 

Oleica receives its water from the city of
 

Guayaquil, and it is not necessary for the company to
 

treat it before use. According to their
 

representative, they are aware of the 1989 IEOS
 

regulations and comply with these regulations by
 

submitting their discharge test results three times a
 

year. They say that the only problem that the company
 

has with IEOS is regarding their residual waters. The
 

regulations require that there be no oil in residual
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waters, yet Oleica has difficulty removing 100 percent
 

of the oil. Oleica feels that they are doing the best
 

they can since they have a treatment facility and most
 

other industries in Guayaquil do not.
 

V.6.B. Cridesa
 

Cridesa, a glass manufacturing industry, was
 

constructed 12 years ago. 
Their main products are
 

glass bottles and jars. Their market is mainly through
 

exportation due to the severity of the local market.
 

They are funded by their mother company in the United
 

States, Owen-Illnois located in Ohio. 
This company
 

contains a technology center which financially helps
 

the overseas companies to deal with the wastes produced
 

by the industry.
 

In order to optimize production, the facility
 

functions twenty-four hours per day, seven days per
 

week. Their raw materials include: sand, soda ash,
 

limestone and colored glass. 
 They have very little
 

solid or liquid waste because the glass is recycled.
 

Also, they work with other companies to recycle scraps.
 

They receive water from the city, but they have to
 

soften it before using it, which is common in glass
 

industries. In the glass making process, cil is added
 

as a lubricant, 
so there is a small amount of oil in
 

the water after it has been used.
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Cridesa has three oxidation ponds where oil is
 

skimmed off the surface of the water. 
 The treated
 

liquid waste is discharged into the city sewage system,
 

but it is only slightly polluted. An environmental
 

engineer, hired by the company, inspects the plant a
 

few times per year to make sure that it is
 

environmentally sound. 
There are also yearly internal
 

inspections by company personnel.
 

They have never been inspected by the Municipality
 

or any environmental agencies. They voluntarily supply
 

their waste water treatment results to the Ministry of
 

Health in Guayaquil and to IEOS in compliance with the
 

1989 regulations. All of these results are obtained
 

through laboratory tests performed at the company by
 

hired personnel. Cridesa also cleans their oxidation
 

tanks once a year as part of the company's maintenance
 

program. The cost of these expenditures are very
 

little compared to the total cost of running the
 

facility.
 

One of the major problems that Cridesa has is
 

regarding electricity. Electricity shutdowns occur
 

often and without warning, damage the equipment, and
 

cause delays in production. This problem could be
 

solved by installing generators in the facility, but
 

laws prohibit the company from generating their own
 

electricity.
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Cridesa also has problems with extremely high
 

electric and water bills. These high bills are the
 

result of people living outside of the facility
 

stealing water and electricity. Tighter security must
 

be implemented at the company's expense to prevent
 

these occurrences.
 

The company is a member of the environmental
 

committee within the Chamber of Industries, and they
 

are st- ,ring involved with the industries in the area.
 

They believe that the United States governmental
 

agencies are good and similar groups should be formed
 

by the Ecuador government.
 

V.6.C. Poliquimicos del Ecuador
 

Poliquimicos del Ecuador, located on Via a Daule,
 

is a national privately owned chemical company
 

constructed 15 years ago. The industry's market is
 

primarily exportation to other countries, especially to
 

Columbia, Peru and Venezuela.
 

Their only product is Sorbitol, an alcohol used by
 

many other industries including pharmaceuticals, food
 

industries, paper companies, tobacco industries, and
 

other chemical industries. Sorbitol, with tne
 

chemical formula C6H 406 , is produced using the
 

following raw materials: dextrose, hydrogen, nickel
 

and water. Dextrose, a sugar, is the main ingredient
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and is completely used in the process. The hydrogen
 

and water are chemically combined with the dextrose to
 

form sorbitol, using the nickel as a catalyst.
 

They receive the water, used in their process,
 

from the city of Cuayaquil. The water must be treated
 

before it can be used in the process because it
 

contains too many minerals. They have very little
 

solid wastes, but their liquid waste contains sodium
 

hydroxide, NaOH. This solution has a very high pH and
 

must be neutralized with an acid before being
 

discharged. This treatment involves stabilizing the
 

waste with sulfuric acid and then oxygenating it in two
 

oxidation pools located at 
the plant. In the oxidation
 

pools, the solids, mainly nickel, are allowed to settle
 

to the bottom and are removed and taken to the city
 

dump.
 

This area of the city of Guayaquil is not
 

connected to the sewage network so Poliquimicos is not
 

connected to the sewage system. The nearest connection
 

site is two kilometers away. Their treated liquid
 

waste is, therefore, discharged into the storm drain
 

located in front of the facility. The water is dark
 

and turbid but did not appear to be very polluted.
 

Poliquimicos is aware that this storm drain eventually
 

empties into the Miraflores branch of the Estero
 

Salado, but the choices of discharge sites are limited
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because of the lack of connection to a sewage network.
 

Poliquimicos del Ecuador is aware of the 1989 laws
 

made by IEOS for industrial discharges, and their
 

representative says that the company reports their
 

discharge tests to IEOS every year as required. These
 

tests are done on the premises of the company in their
 

physical/chemical laboratory by chemical engineers
 

hired by Poliquimicos. They maintain that they do not
 

have any problems now and have not had any problems in
 

the past with the Municipality or with Environmental
 

Agencies regarding their liquid discharges.
 

This is a large company in Ecuador, but most of
 

the companies in Ecuador are smaller companies that
 

cannot afford expensive treatment facilities.
 

Poliquimicos attempts to use and reuse as much
 

materials as possible and believes that other companies
 

should do the same. They acknowledge that this is not
 

done.
 

The group was given a tour of the facility, but it
 

was not working due to monthly mairtenance. The
 

facility is kept very clean and the oxidation tanks
 

appeared to be working very well.
 

V.6.D. Durex
 

Durex, located on Via Daule, is the largest
 

manufacturer of refrigerators, ovens, and pots in
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Ecuador. Our interview consisted mainly of a tour of
 

the manufacturing and treatment facilities, which
 

consisted of two large warehouses and three treatment
 

pools. One warehouse was used entirely for storage,
 

and the other housed the assembly lines for all their
 

products.
 

The tour began in the area where the sheet metal
 

is cut into different sizes. The cut metal then enters
 

one of the three assembly lines to be shaped into their
 

respective product. After the metal is shaped, the
 

pieces are dipped in sulfuric acid to prepare the metal
 

for the application of paint. Once the pots are
 

painted, they are coated with ceramic. All of the
 

pieces are then dried in large ovens, sent down their
 

respective assembly lines, and inspected.
 

Both solid and liquid wastes are created during
 

the various manufacturing processes. Solid wastes
 

include scrap metals and plastics which are sold or
 

reused. The scrap metal is created during the cutting
 

of the sheet metal, and the scraps of plastics are
 

created during the molding process for the insides of
 

the refrigerators. The three liquid wastes, sulfuric
 

acid, ceramic and paint, are acquired during the above
 

mentioned painting process.
 

The liquid waste is treated in three pools before
 

being discharged. In one pool, the water containing
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sulftiric acid is neutralized with Sodium Hydroxide,
 

NaOH. In another pool, the heavy metals from the paint
 

settle to the bottom, and the oil, grease and coloring
 

are skimmed off the surface. The third pool contains
 

water polluted by ceramic, and the same treatment
 

process is used as in the second pool. 
 The treated
 

water is discharged directly into the storm channel in
 

front of the facility. Durex is aware that this storm
 

channel empties into the Estero Salado, but they are
 

limited in discharge sites due to the lack of sewage
 

connections in that part of Guayaquil.
 

The water Durex receives is from the city of
 

Guayaquil, but they are not concerned with its quality
 

since it is not used in the production process. Durex
 

is aware of the 1989 waste water regulations
 

established by IEOS, and they informed us that they
 

comply with these regulations by testing their liquid
 

discharges and reporting the results to IEOS every
 

month. Although they have not had any problems with
 

the Muncipality or any environmental agencies regarding
 

their discharges, they do consider industrial residual
 

waters to be a problem in the city of Guayaquil.
 

Internal problems encountered at the facility all
 

relate to the age of the facility. The assembly line
 

techniques are outdated and the machinery needs to be
 

replaced with more efficient equipment. They also
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encounter difficulty in forecasting the market which
 

leads to occasional storage problems. In order to
 

optimize production and minimize waste, Durex is
 

presently involved in a two year restructuring process.
 

V.7. Community Interviews
 

V.7.A. Centro de Salud Publica
 

The group spoke with Ingeniero Jorge Cisneros at
 

the Department of Environmental Sanitation of the
 

Direccion Provincial de Salud del Guayas. The
 

department is in charge of tap water quality before it
 

is consumed domestically and industrially. It is in
 

charge of dealing with the water, trash, insects,
 

hygiene and contamination in the city. Presently,
 

their focus is the water quality. The agency performs
 

around 250 to 300 water sample tests all around the
 

city every week. These tests determine the presence of
 

fecal coliforms that could cause disease in humans.
 

The Health Department has noticed an increase in
 

the amount of patients who have become ill due to water
 

related diseases in recent years. Most of these
 

diseases occur during the rainy season when the storm
 

channels become flooded. Pools of water form and this
 

stagnant water propagates the growth of disease
 

transmitting insects sucn as mosquitoes. The two most
 

common diseases transmitted by these insects are yellow
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fever and "dengue". Other diseases can be
 

contracted from swimming in the estuary or wading in
 

the stagnant pools. These diseases include parasite
 

type 	diseases, cholera, and typhoid fever.
 

The Health Department feels that the contamination
 

of the estuary is the result of the actions of many
 

people. First, the municipality has not recently
 

renovated or cleaned many of the pipes in the city.
 

The private companies that distribute water transport
 

it in tanks that have never been cleaned. The people
 

from 	the "invasiones" also contaminate the water by
 

breaking the pipes, stealing the water, and by not
 

properly sealing the leaks.
 

The Code of Health was issued in 1945 as the basis
 

for water control. This was followed by the 1976
 

National Pollution Prevention Law and the 1989 IEOS
 

Regulations. Ingeniero Cisneros realizes that
 

industries do not comply with these regulations, and he
 

believes that The Health Department is responsible for
 

increasing social awareness and protecting the
 

community.
 

V.7.B. 	Local Residents
 

The group spoke with Magdalena Torres de Rizzo,
 

the sister c' one of the ESPOL faculty, at her house on
 

Avenida Francisco Bolofia. Her house is situated on the
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Urdesa branch of the Estero Salado, and she moved there
 

twenty years ago for the tranquility and the pleasing
 

view of the estuary. At that time, there was no
 

pollution in the estuary, and the dam at the entrance
 

to the Urdesa branch had just been built.
 

This dam was built by the developer to maintain a
 

high water level and dilute the predicted pollution.
 

As the pollution increased, the dam made Urdesa a more
 

appealing place to live and increased the price of the
 

land there.
 

Even though the Urdesa branch is polluted, there
 

is no displeasing odor emanating from it. Seftora
 

Torres' only complaint is that the Estero is
 

aesthetically displeasing. This area of the city is
 

connected to the sewage system so all of the waste from
 

her house is discharged elsewhere rather than in the
 

estuary. She receives her water from the city but has
 

no complaints about its quality. She has not noticed
 

any immigration into or emigration out of the area.
 

The pollution became a problem in 1982 when the
 

Municipality built storm channels in the northern parts
 

of the city. The "invasiones" or pooi housing and
 

companies without sewage began discharging into these
 

storm Lnannels, which emptied into the two branches of
 

the Estero Salado. The Urdesa branch received most of
 

the domestic discharges from the "invasiones" and very
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little discharge from the industries.
 

Approximately six months ago, neighbors informed
 

her that they had purchased two aeration tanks to put
 

in the estuary. These tanks initially cost the owners
 

six millions sucres. They run twenty-four hours a day
 

and the electric bill is high, approximately 300,000
 

sucres per month. The owner also pays another 200,000
 

sucres per month in maintenance. These aeration
 

devices are expensive to run and maintain, so the
 

owners of these aeration devices are trying to receive
 

financial help from the Municipality.
 

Mrs. Torres did not feel that other people in the
 

area were very concerned about the pollution. She had
 

heard of a few community meetings but had not attended
 

any of them.
 

Sefiora Torres felt that the estuary could be
 

cleaned up but it would be very expensive. She
 

believed that the aeration tanks were a good start in
 

the cleanup process, but measures for controlling
 

industrial discharges should be established by the
 

city.
 

92 



VI. Conclusion and Recommendations
 

The industrial contamination of the Estero Salado
 

i'i a result of three major problems; lack of city
 

sewage connections, improper industrial treatment
 

facilities, and poor regulation enforcement.
 

Industries that do not have access to city sewage are
 

forced to dispose of their liquid wastes by whatever
 

means possible. The liquid wastes they discharge are
 

improperly treated and contain various levels of
 

pollutants.
 

Although the method of regulating the levels of
 

discharge was established by the 1989 IEOS regulations
 

and developed by the Water Commission, companies do not
 

necessarily comply. Moreover, inspecting companies is
 

not a priority to the Water Commission, and many visits
 

are canceled or by passed due to lack of vehicles and
 

time. As a result, many companies have no involvement
 

or knowledge of the environmental agencies in charge of
 

regulation.
 

Due to this uncontrolled dumping, the Miraflores
 

and Urdesa branches of the Estero Salado are virtually
 

lifeless. Not only is the area aesthetically
 

displeasing with significant decreases in flora and
 

fauna, but it is also unsafe for any recreational
 

activities.
 

To reduce and eventually eliminate the
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contamination of the Estero Salado, the first step is
 

to create awareness of the problem. Industries,
 

environmental agencies, the government and the
 

community should all be informed of the severity of the
 

present situation and that immediate actions are
 

necessary to improve it.
 

To create awareness, we suggest that a much more
 

in-depth quantitative impact assessment be conducted.
 

We feel that an outside organization, such as an
 

educational institution or a private agency, shoulC
 

conduct the research to ensure that the information
 

will contain no biases.
 

To develop this assessment, we propose the
 

following method and matrices developed from our
 

research and the procedure created by Dr. Leopold,
 

which is summarized in section III.3.C of the
 

literature review.
 

First, we suggest using a questionnaire to gain a
 

numerical analysis of the situation. The questionnaire
 

would contain a list of industrial processes and the
 

areas that might be impacted by them. Included with
 

the questionnaire, would be descriptions of the
 

different processes and the wastes created from them.
 

The severity of how each industrial process impacts the
 

specific areas can be ranked on a scale from one to
 

ten. This questionnaire could be distributed to
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environmental agencies, industries, government
 

officials, and residents to have them assess the
 

present condition.
 

It is essential to inform the people asked to fill
 

out the questionnaire, that their responses are
 

confidential and will not be held against them. It is
 

also necessary to explain that the information being
 

collected is required for completing an analysis of the
 

effects of the industrial pollution and for developing
 

a method to provide assistance.
 

Once these questionnaires are filled out and
 

collected, the numerical responses for each industrial
 

process should be averaged and recorded in matrices.
 

The matrices should contain the same industrial
 

processes and areas of impact that are found in the
 

questionnaires. The sample matrices we have developed
 

(See Figures 1 and 2) are for an appliance company and
 

a vegetable oil company; however, to establish a more
 

comprehensive assessment, we suggest that
 

questionnaires and matrices be developed for each
 

different type of company contributing to the
 

contamination of the Estero Salado.
 

Information on the industrial processes used in
 

each company, can be obtained through interviews and
 

tours of the individual facilities. As mentioned
 

before, the companies need to be informed that these
 

95 



inquiries are intended to eventually bring them
 

assistance in dealing with waste treatment and
 

disposal.
 

Recording the numbers in matrices will provide a
 

visualization of the extent-of the pollution and which
 

particular processes cause the most damage. These
 

matrices can then be used as tools for formulating
 

awareness.
 

We propose that educating the general public is
 

the first step towards stimulating environmental
 

awareness. Targeting the youth in schools, is one low
 

cost method we recommend that may spark interests and
 

encourage future environmental concern. A field trip
 

to the Estero would let the children see and smell the
 

pollution for themselves. We also suggest encouraging
 

the school systems to initiate a pollution prevention
 

week or program in which the children are asked to
 

generate ways they can help clean the estuary.
 

Another alternative, would be to approach
 

Fundacion Natura for agencies or organizations that
 

have available funds for environmental education. We
 

advise using the money to create television and
 

newspaper advertisements that inform the public of how
 

their lifestyles are affected by the uncontrolled
 

industrial discharges emptying into the Estero Salado.
 

These advertisements could contain biological, health
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and safety factors, the future for the youth, and the
 

lack of regulation by the government and the
 

industries.
 

One possible outcome might be that people will
 

write letters to government officials or boycott
 

certain products. Since industries need the public to
 

purchase their products, and the goverment survives on
 

public support, these advertisements may stimulate
 

coordination between the government, environmental
 

agencies, and industries.
 

The next step we suggest is educating the
 

companies. Using the matrices, the companies can be
 

shown which processes are the most harmful to society
 

and what damage they really cause. Alternative methods
 

for optimizing their manufacturing processes with
 

cheaper and less polluting raw materials, and
 

implementing proper treatment facilities can be
 

discussed.
 

The matrices could also be presented to the
 

national government and environmental agencies to
 

encourage them to acknowledge the problems in
 

industrial discharge regulation and to reasses their
 

control in the environmental management program.
 

One recommendation we have for creating more
 

control, is to increase the fines for noncompliance
 

with discharge regulations. This increase may be
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beneficial in two areas. First, the money collected
 

from these fines could be used to complete the city
 

sewage connections and rennovate the city's treatment
 

facility. Second, this increase will make it more
 

expensive for the companies to pollute than to build a
 

proper treatment facil.-ty.
 

The companies may still have finacial difficulties
 

establishing treatment facilities, so we propose that
 

companies with similar discharges cooperate in building
 

a common treatment facility. This will help to
 

decrease their contstruction and maintenance costs.
 

Another alternative to constructing individual
 

treatment facilities, would be to charge the companies
 

a monthly fee for discharging their wastes into a
 

privately owned treatment facility. This fee could be
 

determined depending on the level of pollutants and the
 

amount of liquid discharges.
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VII. Appendices
 

Appendix A. Related Organizations
 

USAID
 

The United States Agency for International
 

Development (USAID), formed in 1961, is a department of
 

the International Development Cooperation Agency, which
 

in turn is part of the Department of State.
 

AID's mission is to provide economic assistance to
 

developing nations on a grassroots level. The
 

assistance AID provides is on a grassroots level
 

because it was realized that the grandiose aid schemes
 

of the past padded the pockets of a few people, but was
 

generally not advantageous for the local populations.
 

In 1991, AID began a program called University
 

Development Linkages Program (UDLP). This program
 

awarded ten institutions in the United States money to
 

pursue linkages with foreign universities in developing
 

countries. The Worcester Polytechnic Institute-Escuela
 

Superior Politecnica del Litoral linkage was granted
 

one of these awards. It is under this system that the
 

Ecuador Project Center operates.
 

ESPOL
 

La Escuela Superior Politecnica del Litoral
 

(ESPOL) is an engineering and technology school located
 

on the outskirts of Guayaquil, Ecuador. The school's
 

101
 



intent is to develop professionals skilled in science
 

and technology who can use their skills to help develop
 

the nation. Indeed, ESPOL is one of the major
 

institutions in Ecuador involved in this endeavor.
 

ESPOL is a public institution, receiving over 80
 

percent of its operating funds from the Ecuadorian
 

government. ESPOL, therefore, recognizes a certain
 

responsibility to work closely with the government to
 

generate technologies that are necessary for national
 

development. It encourages its faculty to work with
 

the public and private institutions on activities that
 

support development of the national economy. They
 

especially would like the faculty to involve students
 

in their undertakings.
 

ESPOL's undergraduate programs of study are
 

organized into four major grours: mechanical
 

engineering, electrical engineering, earth sciences,
 

and maritime and ocean sciences. At present the only
 

graduate-level degree is in business administration.
 

Their technology programs are in the areas of
 

agricultural technology, aguacultural technology, and
 

furniture and wood. The undergraduate degrees are
 

meant to produce professionals who will become leaders
 

in Ecuadorian society. It is through the technology
 

programs that ESPOL tries to directly help national
 

development by training people in these fields.
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ESPOL's mission statement explains that they plan to
 

develop international exchanges for their students and
 

faculty. It is in this context that ESPOL fits in to
 

USAID's university linkage program, along with WPI's
 

Strategic Plan 1990-2000 (Coyle, DiBiase, Watson,
 

1992).
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Appendix B. Questionnaires
 

1. Industry Questionnaire
 

INTRODUCTION: We are members of the Worcester
 

Polytechnic Institute-ESPOL inter-institutional group
 

and we are assessing
 

the overall situaticn of the microindustries in
 

Guayaquil. Your company has been chosen as one of the
 

leading industries in your field and we would like to
 

ask you some questions.
 

1) What does this industry produce and by what 

process? What raw materials do you use? Who is 

in charge of what in the industry? 

2) What is your present market position? How do you 

manage to do so well in the market? 

3) What is the estimate worth of the industry, how 

much they think they are worth? 

4) What problems do you have? (competition) 

5) What internal problems do you have? Any problems 

with the workers? 

6) 	 How much water do you receive and where do you
 

receive it from? How is the water quality you
 

receive?
 

7) Do you currently have a treatment facility, if 
so
 

how does it work and how much waste is treated by
 

it? If not, where and how much residual waters do
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you 	dump?
 

8) 	 Are you connected to a sewage network, if so, what
 

costs are involved with this, this it adequate for
 

your needs, and do you know where the sewer
 

empties into?
 

9) 	 How hard would it be for you. to implement a water
 

treatment facility? What leadership role would
 

your industry take if an order was issued imposing
 

this situation? Are you aware of the 1989
 

regulations released by IEOS?
 

10) 	 Have you had any problems in the past with the
 

Municipality or with environmental agencies
 

concerning residual waters, if so, what sorts of
 

problems?
 

11) 	 Do you consider residual waters to be an
 

environmental problem here in Guayaquil, if so, to
 

what extent and why?
 

12) 	 How hard do you think it would be to change your
 

present manufacturing processes (optimizing them)
 

in order to reduce waste?
 

13) 	 Would you find it helpful if the Municipality, a
 

university, a private consultant, or an
 

environmental agency conducted an audit providing
 

you with environmentally sound guidelines for
 

your industry?
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2. Environmental Agency Questionnaire
 

INTRODUCTION: We are members of the Worcester
 

Polytechnic Institute-ESPOL inter-institutional Project
 

group. We are preparing a preliminary environmental
 

impact assessment of the industrial pollution of the
 

Estero Salado in Guayaquil, Ecuador. We would like to
 

ask you a few questions.
 

1) What are the activities of your agency? Who do 

you control and who is in control of you? 

2) What are some of the major environmental 

influences of your agency? 

3) How are you perceived by the public and local 

industries? 

4) Are you in charge of creating, implementing, or 

regulating any environmental laws regarding 

industrial waste water discharges, if so, what 

problems or complaints have you been confronted 

with? 

5) Are you aware of any conflicting environmental 

laws or regulations for industrial waste water 

discharges? 

6) Are there currently any national or local limits 

on industrial waste water discharges? 

7) Do regulations or laws differ for new industries 

than for already existing ones? 
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3. Social Questionnaire
 

1) How long have you lived along the estuary?
 

2) Why did you choose to live here?
 

3) At one point, did you ever use the estuary for
 

recreational purposes? If so, when did you stop
 

and why?
 

4) Currently does the pollution affect your life in
 

any way? If so in what ways and how could this
 

been changed?
 

5) Has any you know had any health problems because
 

of the pollution in the estuary?
 

6) At what point did the estuary become heavily
 

contaminated?
 

7) 	 Have you noticed any immigration into or
 

emigration out of your neighborhood? If so, for
 

what reasons?
 

8) Have you noticed any actions by the Municipality
 

or environmental agencies to clean up the estuary?
 

If so, are these actions enough?
 

9) Where do you obtain your water from, the city or
 

other sources?
 

10) Are you connected to the sewage system of the
 

city?
 

11) What are the feelings of your neighbors regarding
 

the pollution?
 

12) Have there been any community organizations
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developed to clean up the estuary? If so, are you
 

involved with them?
 

13) 	 What are some of the solutions for cleaning the
 

estuary?
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Appendix C. Estero Salado Maps
 

1. General Map
 

Shown on this map are the Miraflores and Urdesa
 

branches of the Estero Salado and the neighborhoods
 

surrounding them. The two branches split at the
 

Kennedy Avenue Bridge. The Miraflores branch extends
 

north-west along Avenida Julio Carlos Arosemena. The
 

Urdesa branch extends north to Avenida Juan Tanca
 

Merengo.
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2. Sewage Map
 

Shown on this map are the areas of the city of
 

Guayaquil with sewage connection and areas where there
 

are industrial, municipal and domestic discharges. The
 

industries located along Via a Daule, Avenida Juan
 

Tanca Merengo and Avenida Julio Carlos Arosemena lack
 

sewage and large amount of liquid discharges flow in
 

storm channels south into the Miraflores and Urdesa
 

branches of the Estero Salado.
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3. 	Water Quality Data Map
 

Shown on this map are the measurements of Fecal
 

Coliforms, Dissolved Oxygen and Biological Oxygen
 

Demand along several points of the Estero Salado
 

including three points along the Miraflores and Urdesa
 

branches. Fecal Coliforms, measured in NMP/100 ml, are
 

signified by circles. Dissolved oxygen, measured in
 

mg/l, are signified by squares. Biological Oxygen
 

Demand, measured in mg/l, are signified by triangles.
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Appendix D. 1989 IEOS Regulations
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PAkAJAEIRO 

YQtCJL~i;i 11CIlil.;! -J,-e' 

Avititz 0 Ita!.eS 1IuV j'uM'LU NaIV-'u 0cuI!uiIhZjg1i'.l: 

C'~itidal mb.ciinn 

Art. 45.- Las concMtracltnim pvna d cuwrc)1 
la cupa de Iasi tiguivc'ns sqri&t de kgxvn-~ sa-

SMSANCIA 

Arnivoe 
flarn 

CULITc 

Cotnjvuestuos fernebicu 
hieretakz Lvg 
Nicquc 
I11ala 
11lomo 
SOlcnlo0 
Cia nitro 
it.U11 polfrafkfub 

Mef~t(uIio (IrgafltiN 
1'rcln cifero 
Clortro-ro 

Teracloruro de catbono 
DicIrroct ilem 
Sulfro de cai'Ixmi 

Otrimci 'wIKum~~2 orgiwbfl-0kr*Id (Artwi Upo) 

Conhpuesn ortr3ntunra"1Ku (oad tipo) 


E):PHESADo VAiOF' MAXIWO0
 
Como PERMISIPLE
 

1)11 5 

qC < 35 
Le~i 

Mi% en rarjl;a 

0J)LS.() > W'.0 Cn curgn 

ls uorziwe; de emizu! citk- &tcargas ead-r ~ha 

IA.(;wUIIAIS: 

EXPRESADO UNlOAD L11I F MAXIMO
 
COMO PEIRMISIBLE
 

p1 5 - 9
 
< 40
 

5 > 80% ('1) c'Urla 

M;p, c! el C., frmkio Ito
ratict del ai-iwmxil do alclutal-

rfinlmfio, wn. 

Expresada Coma Unidad Coaicerntrcidif 

AA mg/ 0.1 
[In mg/i 5,111 

V)J mlg/1 1,0 

FenIul n1*4-/I 11.2 
iull 0l.0t 

NI mg/I 2,0 
Ag Ing/1 0.5 
Pb rug/I 0,r 
SO I 0,r 
M2. rn, /I .1,0 
M'iw-itrici6:i iL, a h, ntirvo sixg/1 No (ivLITChOO 
hgr n,/I No decLabie 
ItIdc,1nv mg/I 1,0 
Extrodn cuwbcna Cksruwl 

'TotIraoiurn te ewlbt t/ik 1 125 
Ikn(JeOM mg/i 1.1) 

"IltI d- CciItmau mg/I 1.0)
Co'K'riftvct,'n deCrq4* -,)tu -A~J 11W 
Cwrridn, de ngct.0 zti vi) lug,/ ), 1 
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Cai LwUx I0itc,-

Cio act Ivo mg/I . 

Cct:dn lr)IV c:Si.1:UI.L1 I Ill las w- jatk"Cri' ki i 3' timitflic'ci tie ;CIIjJ -ucii'ie; 13Sn cAMcc~ eo t wiiz 
II:,!: tic d. I wgi.j, pr~xkix:li c.~wiC r:vi.-o w,! ('a I W Ihjud~o. Cvtforn eCit '11.1 twiitoU. C-ficlcia Iric~ pa.t 

ctw'~po re.cepuu.- quo. ext'vdLui his (rtei kv'; & caIl-td n i cuidn ULSO 96f aIc 0 JEDS. 
par 0" U'.) o !ec 11s.,m~r 1c'~a~ el1 :iizi, IES, INE'. 
lull y DiMJ.prdz I61 exidr~m va!uies intu, itn- Afl. 51- odIe' a de.'qcmrp de~ r(-,io; 
tIvc vos oni l t d'scaign. ljgitl' 114 Lint~ (tI~s tO(1I1. eite( I'I ( cnhatC1ctne i 

1,11i111t~'. lilivos w~ati.,nir dc, ~ni:ivt nio.rl-
Ai!~. 46'.- L.a eiiiga ckct ii! Ile uii u1.cnrgri Ma i f'R%- q 0 1liws" .. II .1AI- "'fC L.S tg2. 

que vncn:tLf,nr rus3:~rLts qvo. trt':f4: cO i.v4. lnirir uxt y con~c.)P.I (IN; 
Lirecricr, rx cnIk.ivLl ivevhantec Inaplkicl6it de Ins d ~p~ikitil C6'1to de 1)11-I'41 ?4t'.rlnIn 10lo 
r6ut'tbwes ecuflckwen: ounvmioy, jitij atiorra cstlnh e-. i'is. 

k'; tic bilcuuii ell~lh~d;,(I ii 3. 'as 

A 00-i~t4 x Q It VIIC Ix, DIGMEr (bard Ins, nouinis I,!' iis'ir'i
fl (0,Ot1 x 0 x Cv r't.I' (-.v1o C"d 4 a:unJ, t.! nI:, Ivecid. 
T: a Jai curIeCs: c iitnI .;at-~o(tel llAiW 
A .. C; iv: -I III' jmifr I r iXIt lga'eAD(U seri(ti~tP 

0 CatIi I ck'wx-gi. I/R Art, .95.. - ..os jnwtcfL iN-h4.v;'ui contni ccii ip i('UiCI'k 

B-O.1 Irlt.lt61iWI ell o'l Ofjlit't j, I(ci:/d) .9rt.iia di. r%*fC*0Irx.''I!,a ) paridt-S~i' I,%it*i 

(10TO, de' qj1'i-i"l c.sI'-lllrn 1 I ti tL.; ti 'nbit'ivi~i.!i'vzfdos '1; htii 

CV=' C~xxdalttvb'161 enI el L&-innt'' if/I rnsW aX4AAI:i 3i' zsnrSe f1 q-.u' t11rTIS fir' dl-xnil:p.. 

FoEatjr' dii ciw,'t.qY Art trnsi401',l.j i' ! -l1 1. ,11- 4 

ente ri'wt el ji-iIN de IAN v'tjl'1s' ti -v A t-jlti 
n) 

ro1)
L.I ' 

tl na.I 
CI'(L'aciu'Js 3' C'xil ali 1141141' 

Arvt. 47.- 0 moudr- 'gi (Noif;i~ ,a v-It ll&S*'i7.i ka 0 de* r. Liurn* 

'Ia se 1 
ij. fl:iC I tbJSrp4- IM 'I. ILL1dtic(-ru"- c. v, AIdlcor'.' t d) V~ > 

r~ iii-ohlbf l&vt~ 

cJirr.'1 se ltrdit'a y pmr ewioi~rit In c-oct~a a) Lft. C.) Xtiws" 00 JIn fULVII.- i V. a : 1; 

c:in ck, (Uin:'lu'(.it &-i los vs~ici'nq lji-vlsIn.4 (n0 b) Agiins 1ttT~b (k- In c..'t(il.i6-t PainI't. 
Ailt. 4S w- attulnenhe. ja GC'iP tia , fljar;;h ele A~.rt, 1xitnail de mip esui, o jttui? .3 edanlic~uurnidrav, e'll 

Apt.4~ irt~d,, * ~ ~L'*~ o~* AN. 57.- So vdo 1,111r th. i(;~m~ i (i 

nI' vwirp(s de 
-. Lc JndmL-uruJs ptlrf ercflf~tjriw torl N nriw;o 14 11 y DIG!II &'c1amtnt totail D ~~itati i'jt' 

Art. 49.- Uii rIndub'rkis dobu:,Anu tlisp.we te c) Aq~itqN ~i-a 'jue t- IE05. INER. 

dadrs V=' qui' k pevr 4&wv')c 'a'ttk d(cl 
cu'tmj,j' i'tccxki oli'ct~ur iu Lrahcja1 do. lit iii'pjo' frt. Art. SK - El IEOS en.~I~ -1tn 6. tI !pt ~Ie t~ ,Iiii 

Ma posib'e. de. TlI 0'htlnC I de0',in( vcjCti~ft!x Jv~i.1-4~~r. 'Il 

Art. 50). I.J (irledmp) t-I)Itil t~~hl. nes dei LL9 rnst5 ur.rins de i0(rt iiiii.'i' 4 g r Ili Itt41, 

1441.' dc-rrgn pulrvir', o re) ttrliii.iiaa. (le 1js ct1'.;LfL 

fC)t o s i ni -L Il k i t %cc ar ~ ' t t t J , l i ' ' E A rt. 5 .- S v I -i i tt 04 In vi ti tII I v d iki i i I d.' COIJ~~~ ~ ~ 101JC.~~1MMht~~rQQlnISDA1llil y' lu rinves tie fiurn -it;c i4-1 u ~ ~ ~ la ~~ it Ilrr '138 

de hom~pites, . ivnhtdc'-rjay y''t~i~,i iIi~ I c'zv.r; Itl'i vs3 at-v~i dli' ,ijn'lIhI,!'.I %, Iit~fs' 

das y sin~it~s dru)-T~r; .-z(r S0uiw'til'1- a tin (rain. 

iniento adrcuado,. de adi'erda M) Is d!l~s ckitlf Ait 1 . !-- Se prohIx- inj o'kcrrm 6!. It'S: ltitL, I. 
de CIto itI'.'ttflnwo yi (I41t(jljI k Lt luwianiento tildittti first pciwoxiciks .J v lr d-, ve.cIxl tUx Itr, 

rt. fL2'- IFXM oxi'cii'i E-vAnvw 4(1bCT~l r. nhilley ('atiC , (w'ti CS,ti!2 (nill (i 1ii- :tpt' Jo's . 

de B'iitv.Ii Alti'iirica (CFEA) c'Rtabf-ti': : Illl; 11 1:1:11:1 til ~uia o mt~u f f ,I. I(,%';. ircitilvp 'iit~cd In 

Adr. M~I.- 'In tiri de tdk'c!rcoIu Utu Ito. Ai-t. CI.Los tvsuahit que cxp5o.i I, iN~i'oiv'. e
tr a klitsLin quo no eqmtti'.bi'tt:; n I'~~ f ettg, !:srrfi~oltiic,;'. jwi''cv't tra-r~ til!)' o~uua la. 

de n~canlilLiiado pflb~±tzo. d.-brolk ewilirr cw 11wita. MI jIdfrocburoa a fu-;'aincls rvxlcvas jiro.4it in sctludi 
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-Par'll Ina rrciusos b!o-lCl15tk-Gw, dbAn ctontar yflIP4d'tUI dou, 6ut redintrl 13 ('uWiP:Lu Ell hI rcsuilm 1conlisica prn In piitvcnf!6ii y 1.1 ed .4 11.
ccabLrul d,- deirameis. N ctial d-ebra-i 

1 qU( SC rCfir, (,I pr-csvnic itik-., .scr ap1'mtmoupur d. t.)Xanlnico dL- ctkiti'ol collzpelclnt .. 
e debolr6n f'ijlr 1.1 florrnnlis (k-dczirgn qui

bwcCullitl-sk, axsf cml ]os lilizs partd I 
tar la prnillcra el-IJpa dol plait d,, cumtp iitvn 

CAPITLL If Art. W~ -- Ell los plat)s tk cuj'i.I., 
I~ltu lItist do Inau .; illg:" ~Jji-~ C1:1ij117 ULI)-v1ia.w6yi tdt pvuI't arti i 

A-11. 62.- igoi.nIei ta y ci ono~~iri~ (1., ti nb:lJnPr)Las 1itrsonas mlttlru iAtc. jiii dc.±d rue c ~tll.xluthi'i are -vws.oq-.es de, itjoLj Y edi'11,I dv~i. 
c'ill Ills l),c-'iloiu esLil-1. cicl.v:i de rur lks Qi u'ankLiIlol C17'Ciltras de~~~~-i;e~:. Iites.d'lau.ii

P'q. dv, 
I) 0 iml-ii. Sociulid., 11a' Lt..Ijctc Il fticlcg~titaux Iks dvscarips i n-;aJcfa v':J.tI dacmil4 CC11 Ci Cl:V'nIJC11111 Iw.-Ltiv-.; P.NoviijVL4. sd I r:C), itad-b y npll'~ ill.. 

Alt. 63- )('Ii h.,; "'tgaflfi-.ILm CIJ1OjU )121 14u-a el ri-jitru (k- lt de~s.f70 loIlvemflaCthp VOiIV~k;ic6:i=.I~la~ &o OL;.UILS l-lLfeXia(8 i~l'r ol Ci1iiij-. iLIAC(Llll dt'- 11M?;)1111- Ill d,- 1:1.-i i ii:± LcwI~c',.Luo 0 iidiisliki;. vert i'as n sist,'ii; (.*v alctDn
 
twiulu o 
 caxwes rnturces, trti &. culitro (4) mt A.I. 07.- LAos joor qtue Tirodin ccyn.C!i.rsr-n cor-.r1Ti.icotitc'.do, a llat I r de Jn hu!i.a Favd. tni 'IC dvasde, expedictI6n vlampas, soit 1(de c:,:te flcilam into. sg i~ -5;

Prim-ai~ et.ipa: fita fllieve (9) xIcsms. 
Segliz'.Ia C1311: JlMISU d cc (L.J )n S!%S. 
IT(T, a l Iba I it a I nv*c..;CA III U1.0 II 

Vec fa At 1. 611... 1.11 1~ubtcsiclndi d Io-i Plflhlkos du dcsca ra aurfrtt i11 y' dttrai ~l)de y mIillilim1A 1)'Ji 1 ejll' II)hIS Vp'wa dtlo., plz4Ic5 dle cujuiapIlt:oegat, (Ill- lIEpI~n% u'.i .arlomq C(OCNIiill~~t~il V1 Iff)W.t II y )1G . .a it
w'it 1-1oke:ar,,o,(Anil. 01 - c 1cza~ojtdcn I)Jltiora 1Iipu {h til fil.ititd~(Iriv a i, tur deCs(ar las 

de~LC~ns11 Civ cflhiIIe:rl.de ~A:''.,i I~t:n Numilivi ( ratwnt (1.s.-.1 d~~loslaoie ,ec-ana.4i In I.~'~C4II declrsn it ItI E(i IN l~I :11 1):y DI14, sce'fj, 1 til C*aso. q~t zIe': l b4at.) Uiic:utztlen resld,- lL]' rdJ1.s d2 n ctit' fl-j Co:: I.j 1 (SJ k-. -ls des- 'iz i-;

C) NLt('itt'l., rLUtltOS
nnut ruli, fn~..,cii.tla y deti IfIL d4-A1~ & !o,.'wpvcbn% c:i4 ij Sid"05~1fn~oo 

11-01 dichtn1 0! ':t ns 0sel W Iazu (i. d -- tc-
a~naqq d) ni~ (! C011t aUl VAIS10ei. AU114%rl~ir 41 Lit fvchai de cx; le.XciI t uhfi.I 

I :PJ.",t(0024J Ia 
66i1 y ceiaci Li du (1iI-wiio;1.11,ia)it tinl . ettifli

&.- il-ci~o 0 P"CE-SOS (IL Pilxluccjdti. HoIijugramnannntlicilt i adpiiias ni~ttIclO-i, III,,visias (,,it of Ailt. 91 
Juiitl) Colltsu tiS1111 )s Jdl! kldClc -1;'t' esIIe Reglamnito, NLIi15fllu () PrcKhimc~, rwiti,1l, pro ct(lte. debuA suxi aimnubadu pur urno de 4.)p]tic 1,,3 or, Si6il Y' ;nroyoctio de~ produ 161, acic,_'ganjliOts miadois en (eIIC artlotio. (!afios:Cod~ra txirnestrv e) ulnr1o &-cri-A *hIiJLi n 'atoa'iag pi knts Y *(i ul'cftnucIc'tz.Lo:6n ..U11inttilm~,! as':de 4a dcescarga, la o.u'inCtLril) liadi -Ir;c LpkI' o ~.:agn.y

til La caractcriizc!67 de Ings *.-A-g.*uvX9IU4WA PUT? ci ~IM111i lo par Profsium-v..; ) oncise~a~.It. tC~~at oI(rlzathr, o0i~* d! I'Iiaijlanigoa potablek[56zk-s cz~ricalior. cirr; i;p)*1~ (1
En base a 1:1 initoriln~vc6i IiUC tlioie.I(i~Iei S~3(! I' 0 11ill -i IaRr 411V v de C~aaiO1-'7n0.6It 411 

ril XI ioht 1rt-rirpe rin-' aextgdAl i wilSU I.: i q-r 
cmal quje 10 rmant-tp f]Ititictor coiakIelndebcr6 Iwsirsla. lai d, Ih Illpnr clupfi:I0 y IlcV formIld6inilnprt'pvilnt Iociric', isoiic~td

L? I EOS NJI i 00r.Iiita ,16 f coi I0I IN FIRMI y DIG'NlIEf detei'r~ta'An Si e's pI, cc ~ 
diCl otorl.bi- ci prnnst d'jt (lC 

Al 1. G9 -Ell I0n66;oi de Iii taa
4k. (?2i;3i ..; p' l.i!;1 "(q110 5-'a iO..illij aJcvar n1 caiho bys phl- J 11'(tn:0%aiaiL.II p I.Crsi 0102 Id Jos 6igitientes PL-11iiitACU1Iiwianijc'allio cle ('csiga1: 

Ail m). - n a'odl se', p ~.~j 
a)P' ) tt pi ivk-ontI: y,

otorri'ajncto dc-. 11''I) Puaiii) (1.2' li V0.pCnmnio derifoit~, IFIO;-' vcClordintac'611 
C'l 

cvo 0l INIERI Il o Ia II1 127l, nP'ilelC'I,. 1.1 IVOS flirivnin6Oxirgil i a i rV,%*a%I eCualqu'nr ,gIoutui k' (cifli ; dl t I(')ISe 
co,! 

irv4 qIILC Sc scilaic. 1u 
oc 0; OtorI'antiera lii du~ ta!c5 pmrixi n;*Tr'iiCln-,.1 4' j~a I (rtaInPliinije tO a qual' SC rOD'Iklae (1 pu11'11i,50111tp Art 'ill, - Ilit., if'all210 ~~~~~de ''i la o,.all.till p15ti EL- cuapJitiicnut, / <tl if. 0 )Cr~''~ 
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Pem'Pclto r' vf:'L-oiul I~tc &:scirga, cil c!.' ql~' Ai I 77 - 'I( I'.Iit ni *jTqC-ti6fj ya "Mc('4dai~ ut Ii~lt3:~i i3'att i' SiVal:1-Jo pmia 4.1 	 I
Pi 'c'so de~ produccl6ni o ell W. SIS tCII tt l. 1.1,11~o l ~ 4~ ~rniejato pur pate do in, us-tiarlo, qu-, li ia s:,hr.El .. :ans~prvi;iwmide' dtcs' :a jm~ P' IIf :*1r Ir. kdg (M'Ic :rcr somrwzia a pi-Aij :,;.:h5iaSP17'.Lid' ell Cwl-quie[r fiL'aal, sI no s! ctinvil, i,.c iti 6. 111 3.his ra.c'tcrfs!'n WricIZIa IMI'l 01 dt'Q .C. Iti
dc las dis~ina ciapas. 

3 c 

Art. 7tl.-- L.r,. s1(i'-itti'q parn ie ova: i6 I 

Ar!. 71.- CuLi7,do itOS ;l 6ri-aoi doi' peraho cadf(iecargat, d~e.at 
le-	

Uilil-os lj (I,'nj ivN i piOsiiaiLs a-f.tj . OS cla-wo (),.I p in-gjimnts 6c'iCtnaj1il:ciih 	 tr;(it ics W' wiltit.lnijo In' cxItI*cIwI 	
. 1 I'l lIimca (1cl vigt'wJ:i. Lnt I raLTIN v[ Iqua Ik; ~'la!, j~, i 'a joula:!firI 1z.6 ar:11,,11 1 .1n1IS de' fjUIliOS, INI:RIII y DIGNIF*I 1)(IIAll I;Ij~t~';' -	

!.P. pro
1 1% (1117V; l wSilciiii,:atIa&sIopives a quC ha.a 4A.ji, 	 1 dil p.-i rurni liv 

Lkilta (i'I vi 'l '0 isSgl IS-
Ar t 72 - Cl v r~J.X4 oil'.. ftc 1. resoILcia:1, IIl:-djan Ia ij objet o ld o vi 'Ni , Vl, ~I 	 'l : Si I 'a:, If'jlv~ Ct'1I N- I )i ll -I L)I l0
cl rinmia 
 (k: dic JosituCA p'niit'z 411 tu iiii li.II. IIFOS Ph ct'dk'a'a;*I I-cmiitr atI ;I izat[.I) d S 'uI 

toa y .s1[c iolla S kt(( (tIV CiJ.1 IEl. 1'E.lln 1 41111: 1 IA i.Illi('1 iI. i IIrl6l tI - m- LvNI PR (If'f('ua3[i rIpe.iI.as- iii6i I.: I k; Can Lt .1, rimaohaainaiit( qulwy3a:a 'Jd,IC (3iI ClL~kcicin('O 	 aluml~s 0 hir:'c w Ut0- le: "flI-; Li Ai11 79.(u- C41 SrIo la PH 
1r. 

<' , 1) 1; 1 

pcccionl~s, (LI:A Iiai n I a,'Ii:ao ktt (L_ 10,; ,:~ viietm (&
cionuz lr'g:(cs pL-1atia4lills. till pukuiso p)1oviskatarr 0- d &:vjp v'
w;,xtvo dedwrA trkiibilar tullf, el 11:0S Ofpv ~iai 
Af-I. 73 - Lan, tLjLtjidO' qiio it' uii( aJ*:a' (I IlarD( ' I. qtiiiic (05) (111iiisglt'' . 

dvI triflain:'tiIe ih' ?,,% 'ixii~iosa' 11I' 1tj' .P N: (p ~ t'aifl 1 
im( 3'iwdLii Carilttj Con its nl.:Wrianadv' d:t'rrp. 

vo, 0* IIOS PIX ('(del1tb 3 tfic litt 
ma.rela~Of al I li sta'rlo dolCI'.bvi~l IIijI ',-iv Sw! z;Id.iaie 	

Salud kt d(KttiaW aIt'Ivi'oql tjiaI 1it pcItrinewea, n1 tin o qc~u sac 3rara 	 it vi p viia 

to MIstai i f\ck e'lluicstrc qtl laI~b..c' a Art. Lik.. " i~kviCs iadi.-piasah P<J CIlIIO).I 	 Jt m~ Istari.s. lii a,.mtautivic1ka I q-1 J.aCitbci ielxiiafhaaerlWiin de 'ii'vif'j Inoitn(I i~t baOPam [a winld Ii, .mti-iL y Jos5 recursx ratuzr;4('. 
'l''ii )Ipa'yS.-.6hvio-d ce 'uiiniftiic. .t , L*

msi-spot,itan:Art hivII ;-csl - q e 1,-- 1) J(Jda,' C~is I 
I 
M ilii cipa it .k'es;Artns a.'It.~tSi .- I q ~ .IC I .ilrtnsixorL~ai y (Inptil4ari 	

i) Ixi r(-..,- a 54sai d tc.czxrpga. liqid iiri'IdIli3 lfij 1iot no un-lltiticils do-,Itrccos, deh..,'.rii curaatllir *( ('1 I: 0) Dkij rilsjaX mnusbis di tieiiormnas de ca is lIq , dndC.>j'I j:1 y Ob)lf'i- 0 r''rittIs'ro0 '11 PNvCiac'lACn~a tiv) 1m .o etc' lI.aijun ",P''iiltef. Ei pi"ictur de 	 I m.4c),; rcs~lu lcuill cra'to qui'd-	 i faigcIn tidr;ylu.c I'ac'xjanito dpi !a pix-ctite dispw~'ci.~t v' fitltl 110tiCe,! y L-1 aclraitcsticbC~r di r m~i m' r cu wa 	
de' CYxt'i:'llat (kLailw ita V fs''Iniak m~c mtpr oa 	 i a'tt III' . c oI( l k' c el'l4i'tl' l la s flI C-	 e ;' c ojj v r ti'.1ct II 	 Ii~i ) 1 -0 1 I t" ') 4 i n;Ibl'FIPOS Cij.an Ai nax~a. 	 . i lc .- r U t:ia d a .scii ca:I i Can' , PI-venktak's tL -'id 	 s& d,d. slvqtIlIt( y )' CM(16 171S 11'Cc'rillS p.'t4 11ICtl'4.i' l. O S5 'i .	 iq' fiw .! 

Cifil (i4.j TX.'.IICC Iii'O Pf a lti'SL (IL' (Illa-~ 
lace rofere'ncia aste articulo. 

0 Los ronqfir ii.'tst 5 d-- dvn:a;Iarpa. HI i ;0;
1W)~l~iC 1 IC'rtsn5c~,an I[n' I~
 
Art. '5. - Ealit Iprxu%4 fell j jr lilt%ij ' Y Ij(-11aiISt D!)csaIolardm doI dL'C'I:V1iilqiiI 

Ciia~'~fltr~ii'I LOSas q~rtaiII)5 11V'II6l1!3Wtiv,..p~ (P delp' a. d Im-iiA ailv, 
I a'a~te 410 C i1. ce y b:isps d.- i I fill!) 'a11-4 tit1" iuilm; (fie nao -. 461iIi n toll(file I-, 	 conmc-da; rtk In1i'lilmi1 no Pol.l 	 I (1c:.1.

1	 i iult:',c Its 1 41"tt cazit: 	 ?"31,ii.Ia piahi uKiw NiiLttti.a~ lf(-I ; 0i plTj.rat -:'aI 	
;

Lm Satvibleso n de' drscorvas If qtidas 
rin 	doeSalud. 


pilhi::..
 

A rt .	 Wt L.1%as m7G.- C ti lnci o w'1pi c cv,?i I a l lj i i ( -il l 	
lwa nalatc12 irl:fi4 ;-. (I!. tic1- Chbl l iap'ci v;4 oI3'1)l.' 1.1.qh 	 l( 1C Cl'm I' 'mls i t icb c'clid ioam' 9 hap ai lI, cil * 	

', ( aIl , 4g i'll, V1 .11C~ I' in I i t o :-it r-~"a~o ~utbiliaron Io a Winiics 	 . 2p~rm obfiriii rl pjrnt's W!leni(1iii I('cadescarga o vaincaxac; cvl1. inltinnc.'6i s'uni i,;t aa h, cl Iit-wa,rl d bo ldci r tat' ii~ (K-t']ia i d at IA3* por 	 rt. il .--("sciii) .'l IROCS. InduyYiduj I!P5 pit ioi 	
En "Js rcs 'ucio lic % 1 VIi t In I 1"%.eil-l( ('f1'11''Al'iagluaas OwrcpwwIcjjtt1-, 	 IOS "ItI rei3)'ia prov~l 'n O'tII -;ltk'sana a) Rsuark's 	

! 
fuittL''s () existenUws qu.' ic. 

BIFST AVAILA R .E CCV() 	 J~v"I 

http:rIpe.iI.as
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SarruLn a~mpILi~cicrxt o inoUf~ccCion!.S en I, 
sO&~bCT'.i ti SI~tdrrnbKk3 dc Cst pleg amifenlO, 

i~21 

dc eM(A 34l hztbcy oeknk3J ani~s c' pmrfi B

nri(irio deckl tmiwIML0, cxpcdiJo por c! Minis 

cqmrirc que Icis usslmios no pudi~in Vs.&' 

tedu dc Sa1trJ. 

Art 82.- P3ra los cai os de rnodc~tci,.ii.s () 

amnpG.ines~c ecoctund-as (,i las de-cargai I))-

txsIL %..*htuzn coiztav ell lotumtfinv() cxidttv, 
I ~ jxfi~dlili!;o . 

Art. W3. - 1.4, viC%: ti .'41pci , i~v' It 

6c desmcTIr, nb:iicai A c.1pcirhtdd nl :tvf Its 1)1 

cejocular I-a rncdJiffc.cl6ai o uinji.wion coirr LSPU 
d.n t e. 

Ait. 84,- EI rwn itlst ticfh'1t'l~v &- dc -nre.,~~ 

iottjir~ uiva vigtcii t3, to- (3) mlx 

UAPITULU IV 

JVt. fu mutt ci~dcflI de t1(litfss de de-scnr6.i y 

crileflus de calldadI
 

.Cm nsfLkS dt-icn i y 1,. 
r~t.~Uyz'tI Ls v 

csagiI I:,, wi~tcfc-ctta (kc cunI rol (it 1bis d 


ijt*,1 &c utw'S 6A! remm nglit. b~ 1IEOS 

y jIn DIGNIER p dr.'ui pttpollr Ia fl~~C. 

6 I 

6i Ia.i rwiuvis &k: dc%vrcttkcn osaninc-'a de 


czrga y orl~erkos dD calk'-td, <k- cox[)rnddrl coC 


cl Ittoral c) do la Ley para la Prevcnz*6n 3- Cut 

ti'ol ll bL Cot nmiiticd'5i Anibknlii3, IpT:vi al tn 


ittdsu. t(ccico.t justificativo pecrLicnitc. 


Art 8G.- Ctnixio 1-ki-a conjtim siltttCow1 

a ~ 11 


um-,. aitcluir. ampitjdr lrrfI rir 6r s" '"~ 


dcs.argn a. Ios ci ~iet±rr d-c cWhv! deC ml .Rv
 

glainnt, vi Mittis1fi iii de S.-Jut jx Lh if rcvAv%-


tic atub vhr Ta la sc 1- m1f to 

rw-vla clow~il2to pertfilwnc mediarite licumli. 
)r I.-tstca.wteAr urgoattc iii 120S. INFPJII y 

T] TU10 V 

CAPITUL' LNILO0 
ansDIm tadS 

At I. I ttIIuiiinc~in tir.xttt u jtftt
't ccdt 


IIUt if ~gsy ngti stbilt fite is
'It flTt~yt1. 

ptra Introduir i CUtl't d.m enunie rai-d~ 
aualqtfir ciigini, 6Ctse tard at pag-) ck ta.,i4, 

4as (jue serzin ptgidrr, st ecstra!II)cIte eii Jos 
lt3rjnhioa de estc Reglamrento. 

Ill,.Arn. M4. - LAis Istiflt0 de .'III ilfitfij 

perlctdus ellDofb i c no hiiitiS cl-czig is 

Art. Wi.- 1-u tilisa ortuima Ia (To) w.,~ vactICi 1.11 
modite ta aplicaci6n de Ins 9lgulentist u i 

cdcnIUs: 

O hTO C 
I 2 

Q 
5I
 

CC SS 

3i-

N M1 
I . 1 A S 

SMNI SNv 1) 1~ 
2 

Cc Carga 14.rinbIN'A%. en k/ 

Kt(S 

1-130 Dom %dbdN!Lio~IInII~1 dc I2tiLi±Ii0 n 

(5 fng/tk / 

SSII eIqEidd-, kg,_l 

TAX !Ul ~t~ c Stitaricis d t:i~ 

wnhartri ics kp/d 
SMlI IlbWt r (litt pKut. ~ii;r 

C4610 dal 11xvgianiz de cWiLTC: p~v unidaddca
ga anibtada. ell tuores/lkg. 

SM3 I~. que Ix.zcepc~ui 

j.W] ptlignull4 'LUJILil dc lit s

~~'ts lt~ i t42 UIucVV/kg. 

u,,atiii. dle 

SMI - ('ii 

4 feMh) do 
LtiCS(C*tti 

11160i 
6 

fho11Ris 

utt' ac 

ivs.-t 

;uw. e 

cuoi~'leira~ :I. 

A = 
ICC x 3 x SNIO 

CATOX 

TFrox x 3G5 SMI) 

CACC =Costhn imiik~trrstivo y de~ invcesti
X~~6del M -g1rii4t gkc cenitrd. dL. t; pv 6n%

144"S (16--k valp I'.wi)tllI aI1. tl !Pimcre ,'ut
'sIam 

',A1(Vtiimo dont xv <.Lit 5,t ~(Sc:,_ c '1611,cI 

kg/,.Ilo, tccun ridis ki cnt'a qItIe Oxkste en qI pitit 
ts 41C c.Ipfa:Iclit I (CUt "is, 3l:t1pr! y Cu11tt1 

dvci'igzt murrm tLI cl uit t cu-ein Edl:tI 
Ic' 
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CATXC.,,Iu;uialismilvoy te 11%'; b) M1 prnvyt- (It gouerac.6.i de crn 

Lig~wd6u del piora0Jua &- cti~rtif de utWnk.! emnbalm. ie tv o muII]~c; 
y exjilotac;6ide bieris sajiltaij. enu suc/arlo. 0) En v~u~st V db2 mevc n 

dej Waf geourw twIA..lurvdi no ierbu, 

TTOX =Tuo.al dL swinuknei e intotds sa- d) Eni prity~UYCC ti thLAV& de~ ngu~is 

dmhu th- A~rol timfliflflc .ka ip1ev tLos do ma~vi110l1ii-o kscatjULdalS C. xccumoi d (IL' 0 Ii 

tenlo en W pinto do criplard6ri dol mtimrs. skirn- D) 01 obrmi cdviW'- que ilml Iquci. rilkTf

lire y~ coauido In descarga ocurito en e, ilsill'i vI1nilmitc~i do Wa~-ra; 

nwainr;y.b~suc~s y Mubsu.Xoie 
h) En liuJv0 ws~c.arnhimftus humnao-i" y pa2_SI SRI:rio mlIuilo (knrr.) vi-rile tc:i 

l: Icch ri d e evaw~ ac66 . (11 i (x6 0 110i l:1) UIm Wi(1(t) ti explotaci.,x lual-Lil. 

Pala ]I aplie'tc16 dt: 13S Uoi1C2un-I1 t: 1-11. 

~S ~lVt'la iolliP (1 -A 0l middo irnpicto 't-6 Conlo ~: pas i; -:Art. (K0.- do een)~i.i 

£IC4LaC~fCSLCg~cn ~rn'dlIlC~helt hKA ('011U niuibno aor. Ag~it-14vfillit(INSl nncrir. Clt,01A 

lo~itiido ni c1iontal los livi1inl1) iif IqtIL noI n prnl n)I 1k* i'lpirh 6' 4 Iiyrcto:
 

dtlujo. sirilupre ,%CtialllI'?( la h:114to 1)0.11 cld' ll b) 1.nforniiadl sobme 'los ('at ieteikt;-wz; '
 

p('\if pur PatIf duI umsuarlo. ddl t'curso: 

dcittd:vC)11 etlfidde la pruylac fl, 

Art, 90 - Ell "iPIIiILIC~cvvue Tl:ig( 
)1' ?rlILI'

(4k I,, n liit I- pr ) :tPrcd iiid i 
C'Xi lt~i- a loS i Im-ili 

.1'a'A '1 0) A-dci'id da. alcrciw cluri htiitkIa 

lo i la~ 1 i'Ci ' rd.,t 

VcIIiv~nl5. aIL .!;.'[piridail o~ d:~ Li,;snS1C4)ic.S; (I m vixC,tf2;r ea liliJietu.
 
ha va ip-,r. dc(10 on rnhiA'I con t' ~~OII'I1) hNinuojo ell sii~ uta ~i',r di .I~'**'
tho 

4rr y doeclficl r Yt'n~c 
AilI. 911-IL I~i'i i'-i'( ii ja dilt'i L:tiIcvil1 VrAptw 

%, dt!qu.soi vi (scwK~it if( 1 .10I 

N'Ci) c'l I' SIi'il:t 4. ht ('~ d. 

v) Ictn.vd.-,w
 
"uiiid
, pchetkoe IiSltl-iLtC~iIL' 

1170G., NEM II y DIc;MEP 1 ~xlvzlIn.Ius11ht,:..
 
'omi-io,) se uplienr'n las ma'iciofl'! a qui- Itvo iisUi.3Lv un S eii de W; f)tt(, ti
 

lugar.
 
IGmMJER 01 CAIcl Inoye'CiAI.Art. 92.- F..LlE,~ el I.NEJU y In 


rccaudwk:*-n el piodtI(~o de las tmias ttiItI
 

el inkio (Itit flebor 1 en 111
ser wviii~ 
*g CAPITUI. '11i

cuenla xzpeclnl do c&i ivUludn, el ctial 

%lt'iarafiniicarpiginum;tkcmiol bAUM Lti~t's dt Anf~ds 3, doi n 1'I:L tiet miji".-inio, fIts 

91"t. Ul lojua tic nawL~Irm y 'u: nnihiTITULO VI 
ti Jig~L'. ik'1-Nir htvwso en Ui w : Ins ~')iSivl (10 

i b'ix-o en tija 16mkis Esltldal para' i E'camii, deLCAPl'ruw4 
AlgtvLu y Aj'ir jcnvl:L' jrepai .J); or Into 14 

AWVA y hIs stnd'cs Lfatls ilU Am'~iivu.
Die loil Eatudlin do lmnPAclif Aui..entlta WFVCP Itz 

L l mueSI4'~l de 'iit ijur i-wait Ipa.
Art. 93., EaI IEOS INE111II y DIOIER. ,of. Avt. 97.-

culidnA dot TC4im o lima, vuif.
4J caso, exgnbfd, Q IRS pcwsonrt.B ulutn.-We o juiidl. ent detendinar an 

do Uswll~l. mw (Ir il.a s pta, 
ras MPMq ib~s do ko~ activldnd inittada i ml el'cxi j)di,&ud 


dejn, vnitudo tic Tol UCIPJL2\au, dvbIrrAa qcr L,i)Ifh:I l'(r IucI
 
.Btgulaite irtikuin, 1h firenei'ndi 


.1tic wan ,qtmI2ii.

inllcto arnbienf.M, t'unndo e~!Jias, clI,Lansalekr k' ]Ianub dr fliu.i 5- dic loilti 

lUbei Ek-Uriorro luntlfiental. La njritt i .1uinki.tu.
 

dio de tiij'acto ncw .YW~ ef; r13i'q: prevliol c dci- TLIO V
 
I.10Vganikuvito de eut@PV,,r tmnlrso do d&mcrga-

Art. 94- Se enrgirA la rcwntawlgin de jrn fwtl-.IC~1IL 
iCPTL

din tie' lirpacto orhblrot~j, m aIs -;lten tes Fitia. 


clone-3:~~u~ V1111:1 y v) Control 33
 

it) Olauutl tio ksciirga ci)Iv~ilg-.i lIhii ;1.4
 

Art, 9n,1 LOII-i - ~rmppre
anu Imimrm BEST~~~~~~~~ 

' 
~ ~ AV4LBj-CPavl1lblaiyt ilrdgtlrl Aollk~ 
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3' t4witaJ(ui Las m-.,id.3 tie preve-nti6n y wevrd.vz.s 
PAnIME&-r ~ az'rj$_3 swi curar tie eite 
Reglai-lnno. 11A~ citadola ar1:anL,,inv! jxit ao'Jc~ar 
la C' abwadi6n ee our-, enlfJes potd'mq o it'l* 
vtud~is 1mra tf or-..tlI tau.o VAc~reecjrso 

MtL 99J.- 1.a jhlstaunciv'1ictido i~ w~uqri~lpo 

do fwbokizirit (Ill IEOS, INERH]1 ii l!GMEfl. 11111 
vi.nlnt,, Itiv di fiaI~ prir td I'rnyp0S(.i. n fill til 

tkviiar niucsUlrs (Ii' sit~s di scLrlgas c iiij'rle~ 41I.-

ON= o (NIILI664 .~collro del des(1 ~stelms y 

r 	 . I( )-(iw'Ilr _) Il ilc f ? P It'0 ; 
rANt.1 1(oD C ueI"e x i i (I~hin nuua r ce r e T O 

fliflT -1iis dl:Gica~rga y velpwvt Ios :t5i~nl J 
ilnitikLad no~ixi.:i:Lc, La (lite duilci A espi. If l I inmv 
rtiliwtir n i nhodir, Ja frcctieicia y iilI fit, ii-
til(i) y (U~It'jlLk. 

At'S. 101.,.- A '05 LL'-Aiul'iS t'i13'AL;. (t.iil~i . 

Scillt .-it-Sgo' 11111 141 &%ajud y 11 103 lisllal5 cluo Ill
ill~l1:c'llefl, oc w', lIrin:pujtrn lild:(Po tiro' ni(rlm" o 	 t115 

F.1~tll~~lSsC~J~ ~fl~ p~laIaS;1!1. 1)lIIiIL l"I vtw-

sus iintttraJ'.i-e iinvalvts, e' ?1 ji!lcrit) ('o Sn.'!ut,
lEGS, INRIM o DIGMER los pxgil IllI-tlltl-
cit~n y di'n',odcul. IiLMt (do LtCtlL'_1L1. 

Art. 102- Itzj uril-vitxs viiya-i doxmciils J'(0 

gflell a unal plantz do tra~jun'loc d,. residll IIJJI 
ti", yin .-cautIllnd~i en coinuii clC'!ii 'i dar nvs 

it1;% iit.ulad c'l(1glIl d02J i l lri (It:.jIi'opn 

to, covido cil, tlida dl:-.,c-lrIa oc-;l;il:i:klj u :I ck'(jtU 

piu'dan perjudicar a ni enc.n 

Al t. 103.- Todo iitzitaio di'beo"A diu- aviso ill 
IEOS, INEI-11 y DIGMERt cuiaaldu sp pre ntci Li 

a) Nrcccs!did dic- M~rar ell foiina lviitial o 1p. 
tat iii sislon-in d?~ ccsii d i dvse-u-tLI paw of~lwa ill 

t viii ni c li o l U '. nar io pe l l6dic o q u oe d l r o flli L d t 
ve~ptiuatix)(24)hx-as;

b) Fa!Jas i terhas do cmwlioI do descargacn Rin 
citya repaiacifl m'qAtL-r snM de ' L.'I hll1I (24) 
Iburas: 

c) E1ilvi tta o 5lK'inllioliilacchk(lite Clint.I 
biois atislonciles enl la calkl aoctrIidold dio Io tic-
ca..go; Y, 

(1) OIltO IIlS (kWe.'hTSi Cwwt'tIg3n SILL'.lbcIWhJ 
c'i'tiideradas doelitter~i samitarkP. 

Art. IGI.- Cuawid) oil un cU('rjrn tie aguit v pro-
duzoon dvcax m aucidenIt'os, 1x Mioi,.a innytr a cal-

m)krtiilo y ciii wighti sd unrlurli~ do einorgonola, 
cII rgaosifuio die cirniil corn (ctitli ex',-i s title eji 
IIMIuriin catilsarle realkve Ins ocCJ'flK' Ii'rUll'Imfcs pit. 
ta cuiitrolar In'cs silwicuiiws y s4I!wvik4u., a ), o,,ul . 
11:61 J KlV:ii LI IINL'liCi~ll (I,- lli a-it1.'ll~hnW',itl 
3.0 I~lI.l!:. 

Art lf). U11110NIN:IIIIYLOS IGNN 

reaklicen tull lir'.5rvo fifl veriar l a ('Ulid:11 i do a 

111i'11111(:I rS;aCI vo lil~lL~l~b.1t Coll 11w 
101101 il'iaLiIitov a (PIC0Ilayn Jugir 

AJ t. l1C.6 Fhr oulprOIOC"Qeld wuio rc-mnpe 
c/i IJW r ; c7eCg3, mxidimstarrsfits c4 
IEDS, IN flJII y reatizan cxut, da k 
&!gun'rcxf USt(c
 

a)u.CwncTnC'i1 +Ilk(1 1115dC-;C[WI!i;
 
) t,(Iiun~lu de p~an~a
]a cictuii I4 de 

?t. 107,- (Virado irwdiante 1ucmvair~i~ a u
 
Se rmfic~t" C1autlcu o lter~vr S" conlJ"Ii que 1:11wvslt.
 
I lo nou(luriple con flmslia"TVn.m do descnil'a qi4 l IM;1i.
 

t~ofj-a.npi,:cI~r &Ic lI~Iga'lA I'~ 
'0 M cSe1!" u0be~ve 11 fJdlaI ell 0 

dlli(ll1l 4) eII o05e0 nfi6n do! lozs rfs vira, 
ti I *0' LUIIIC1 0, CJ PIII 1 k cde(k x ' t g i FC p~I rJ pro. 

fiidan jai lrtJilstcs 

bUi) 0.i~mhicillilpILii&'lto 10l(~ 28jl n
 
llilo ai~iJl~l~pLrol'bu;g: lb (1110se rvfi'':e 0 pr
 
MulL'v 1i~iifu(-(t la vlivi~~fn e L.'
1;)0 

l'. aque Iulya; Iur. 

At. 1w.- 21J ;'Itico de &dud I'diUrit a trun
v6s Mui Iw'tlto --sliiri:sno do ()bxra.s S.N.i STIrh1
 

(I)"0)J dllIl~r de Agricuta y GCu,.t~rta n
 
Irltvijs di'? Iu4a docuusl~rui': NKt I 

v. A'lilliiirli de P---fiti, Nvalionnl 1pot biernwdib 
de In Direc.'.Ii (uicrWi de Mr.rina hiercali! y &
 
U.' i! 'IDIGMEIL), oil !o no Jifov'lS.4i N(rr ~e~i
 
iflitlo dic'taitl las n'llnlas V nJc"i.'% u 1101$ '.ur
(IOXIii 
CUlfl'LkLs prr l111IX1wlnz: nlaian~ifis y/njilII"' 

(il (lJ LJ'i J16a1i_.-'o it pivttdo ellyils i~i'I'I. : 
lCiI" twiltaili~iilaci n tic I. i'u 

CA MTV'.. II 

lie US meiIIda ied otient cid-, cilticc!61 y 

Art. 1019-. , Njiti'.Ji ?znpiitg
3 !IU i IP~C IfiI) has MI Iull :. 

y wi l J l :!. o ' 0 1 1 nio(1. 'a ll i i nt f'll hica I 
iflhl.de siiholc( -eU pn:1di .i dla pritic~ COIu 

p1'cdIanos Callorw.'j y ptra:.'- Jd' lvilis tp'lcliLa 


pIalm . oI 0aci e n'
eicclliprlt v trikn , di infOi)'Cl 
Ian IaMLil, (I fwiln lllies it rica, SW. ( I" Y111 etk 

1. Cll nlil Y.' 41v Lasi 	 SU.,ip(rapr.,el1ai.iiis 

3'liloC iYitlr 1Wa.,'lv ir rv
 

11113 olrlra
 

Ai. 1. I-_ Mjillistc'Jo de Educackll 11,111-ui 
11t Y l)Ou 1C.1. i CIL.1rf. en -us pr~oti~l :%-,JtC: 
Was la CII'i;t obtigawtrin de 1w aspic2(o, l, 
l11ittfiaI IrIdel0111 f y prevCiii:16n do ;a Loiltoillni 
ci6n (It ?ns 4niu:.a 

Al i. III s U Iiialniveti'sdks sPd. 
Ilicirt-ni 5' (1 Qo !vJo Nacloint je Cicii 'n . 
11.b pitia ((CON AC *r),proilovel ill y 111rl 11 ~i!11 
IiCIIiC cI-I-,illka y ltcn!PI61;'(a iI'n 

1

~i 
I Li Iavcci': i, v~icatillliijiltIl% CI 

DoI d"i %i.Its pXIiig IS 41CsilCS ll l ii~:h, 

Vs de 
Ci01k4; a (file. jut, a aOugal. 

4iLk levis!n' vOtls xn:lua. las tLcconlwldal* 

3S PAV.I LARI E r 0PYI 

http:Njiti'.Ji
http:Jifov'lS.4i
http:Direc.'.Ii
http:lil~lL~l~b.1t
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T7TULO VII 

CAPITULO 1 

11 plesel-as as flei cop[& do! OrrIillM1.- 11. 
oertlf-CO ell ()UjO, Ik29 &~ nayo do 1". 

0. Loxlo. Gniz to Feoinf, Somejnad . Gcug 

M las unciolCa 

Art. 112 - EA 1ftxLsiejjo do sjid P'jt,1i",t. a 
trov~s die ins Coniisaii te: SAWu &c0-aj Dixoccin 
nes Prol~x-ileks dui S&vhid, pievio Ifotirr t"co( us~1ii
(N-1 IIOS. coli Iac-JIL-ido 1parn cestablnVo. e hnCUL)I()LASBfXM 
lILcr 14%ic l. a F:a blrdc'itulcshi qur e I~rwhpndufri ('L.I.LC V 
41C ('NfUlida~ljj'd zx~i fe (,s1WucjtIl,'zn hIts m-ticll,

:), lrad 0 y 2L6do 6i Lcy dc. Prevvclij, C:t~ 
tvoi3 tk, da Ct~m :JL-ni6. AJnt'Cnic y so CI 

meil Gnealsn x~JAN( k! (1.3aL4p.Iahsil (Cii.one etablcls oii atra:; !eyes y reg.iilvoh 

ioejjd jclt~ucs 

Se 't.c i h 
incIueo a Ia c!; 
16bricas, L..dablcCi~i' 

in flzjc~~ d! 
por l nkitnwxifricc~ii-br-. 

swuIkmcs qmr 1)LCV.117g~iPol.i&-nfiJI 6-i1 11oi-at. Urildad .jectaol' 1'roy c 
ciporaj 
w-r,o N'cne., 1)rLo(kct')7as 

lem~ o dcfiiitiv'i de 

d%:CtonitiiIL.ciu (1,:k;a guas, CjIut mi sLI 
ddvki'z kliwdisposicioncr de cal,,e Rcghniivnto, 

ha.'ia tanto se adupten las xnoJkias pzira n&id~ntr 
se. ae 

Art. 113- Contz hias resotuij.i- q,,:2 se 
~ ~ ~ 

mieiito, so omxcxu!i !cm r'cijsosg~ klcr't 
crkui y apa~aci~n. conl sujm 6n. al triiltc e--Ltb!O 
cido on ell CddLigu ck- In Szhid, Ley dc Aiii. y
Rrnglunnio y el C641go d2 Polk~fa Maittifrna. 

C A I~ U L ( 11A 

Do la acciiin pupular 

At. 114 -Se COimic9 aflclu pojiuLir 1xar. le* 
Inuiir atitc da iiutruld.,J compewlii 1, t(l~(., hit'dii,,
qite Coinfnurd3)c I.x et n ,c txR te 4.- Inu 
Ley dIc Prt-e'idin v Canim!j dI oHCOMhIifi.i'.6i,
Aiibiewial y este Reigl-3miito. 

Art. 115- La ncch~n popuf' ari r dol1ijr 
la exdishmf tiiled. 0igIin tic las flit,l dth . 

ZIniti~fLnt a que se refkn-c wc Reg1rmwnut,. ,!
ej'icitar6ip~i' dcSu(iue Pesun~ia c 1d0~ :le,, 

el Mnisorl-d SaludPOWNa to anic koi dirme. 
CioI1Lo pityloliitics cle sam']j y zjj, ci IU1(S.
INiER111 
clueia y sfla~ljiwdk Los tdatuestecrti, (Il., r 
milan IlocLaizaz et uin re y donicifiu IC 

ji 
(ltC-U

ciajile. Estas diuucias serin ohj(ULP
j(Icnit:u curre.mputwljnie pur prkei doI 

El presenhe Rfeglaxnerto entraid
dcisdc la fadma de puffoacj6n en el 

OW.rnlajzo 

ti citiial, 
Wtos 

r1 vigmurin
Registro Cli 

Mle, mdiwtC 
ek- 1fl1-z( dc IN9Uiit 

tioancourt SUtieii 
,ycit ovpn'.xnc..,n de 1ia tEscutvn Stjp-!-W 

N9 00Q, 

A 'GOA irN17 
l:IC() L DE12LIANZ 

DLIM)A. 

ogdraio 

N' B311)ESI'OL 11 Z.'4-410 de 7 
par cfi jqInyier.) Cotor 

. Di)ruuor FEJecutivo, ii n)i 

to MD- ESFOI. it, eyil ek6esta Sub.cvwtfuLn in: 
solioitud tmudi-Jhtle t ol'ttOI'r Cl iCO'Tsr~ioncf 
/IcwJrlo &~ Llherac. 
aCiUzl.s. 

Y oiui"ldcne 
colfuri1e I1aLey Orgr..ft-a 

latj'.o 88, ptth-iacadi 
eaalcw~COO ~ ~ i ~~t ~ ~g~~~c,V d m10Iayo 14 Lk 19It 

pubk3d, enl d Rec 
16 do 1 17, El W) 
t9l RegitstnrxW 
Acwn.,&o Miri' 4-a33 

n DcfiItivo a imlvYrtciolle 

i.4,nnr-l
 
con elAi 0 nnea'
Aduaims', el Dcvck) 1,%.,is 

blicndo en el 1tj, ~itto Ofit:*d N? 03 de Jun;,, V 

eue rdx: 

At~oizza- a fit bul(ifU-,wi~P~6n d2 Attismuin do~'
I Dtitrite - C'uayw udi despac'.c 11hr: (lei 2Imogod
(%, (C I'm !'4- NI, ArmiccC1y,4) I (Un) c)iitl't
COtIleiitci"'t 1 full cmxgc!.vut(- de p) icais mi.1un 
Jhietie C{1.Icip K.!. COHlI)'CtU Coll US ItSil C11(Ict 
vo twtiC~'Olm) ((11 lin peso brut,. toja tic.151: 
(tUn ill:cs1 u q' incL 41/100 ki'vs) y u wt. 
Jar C&F de vts s 18.91C.0 (LDicz y os-jto rnjl nfu'.C
oI'DIs1 W/u100 t6r")amparo del Prinis.) dt.' 
lImpumricitlin N? (C! -8- 0',03 de 4 tie in-iyn (to M9A1.
AItor-17.acit.6n Minitutcii,i N" 153 dec 6 dc, 1fir'o d.. 

e~ii el Regislw Dflli NQ Mki 

. e1 DLreto Sup,'cino IG61. A, 
istm OficWa NQ 400) de :16MV 
o Legislativo 134. puiblic!' -to ell 

!N? EW do1junk Ste 9Uy e, 
N, =3 die Juni -2 de MD7, f) 

0 DIGMI2R, prvclsYJi, 1as3 razoliC, df.. 11% 1!%18ronceddzi 1xir 00i Stibseccvctaifa Icgi',n 1. 
Ilt'ppdns ell el V.apr'. Ge6viec Lykes b3jO j1~C't
4ro Adunncc. 141 111)j de 19 de diciianlbre (1? 1!111 
Imrinta'm con signada a 
(&Wuca del a.ltin'ai, 
to J1lt)/ESI'OL 1t 

Windai 

Comnunfqucxi 
&i 19W:. 

-- Dado 

£scuela Sureric r Pa i 
Ejecutor-, dc~t Prc'y'e' 

=I Gua3aquUi, a 2S it) 

0. Subsecrena-lo RcgiozuaI tie Fiuia. Y Cjf32lb OU+W, a Is1de 2Ma1yo *to NPico do! Ulo-al,dvIq CGItlice: IRS iguad a su swig"d.
exx be W.ItoUb.0MA"h Um 1, 1) lIng. Corn. 11146 aic do~vO~s rScia t'elri 

-S.T AVAILABLE COPY 

m mt i - -  . . 

http:AItor-17.acit.6n
http:HCOMhIifi.i'.6i


Appendix E. Quito Law
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Ord1enanzd N! 2965
 

.
Visto e.l Oficio 1185 enviado por el sefior Diructo,

de llgiene 	do 13 de Julio de 1992; y,
 

CONS IDERANDO: 

QUE, debildo a inconvenientes de origen -t.icnico y 
logistico es necesario considerar la reforma a I1 
dispc-sicin transitoria, de la Ordenanza quo 
establece la Prevencit)n y Control de Ia 
Contaimiiaciii producida por las descaJrgas liquida. 
induzt:r13l]s y la, emisionos hac!a Ia atni.;era. 

Et u-.o de lai atribucioner que le coiflere 3a Ley, 

E X 11 1 D E:
 

,A SIGUIENTE ORDENrNZA QU. REFORMA LA PRIME.ibA 
LISPOSICION TRANSITOTRA DE LA NO. 2910 D.: LA 
PREVENCION Y CONTROL DE LA CONTAMINACION PRODJCIDA 
POR LAS DESCARGAS LIQUIDAS INDUSTRIAL:-S Y LAS 

EMISIONES HACIA LA ATMOSFERA.
 

Art. 1 	 Sustituyese la disposici6n tran:-itorl'i 
Primera en los siguientes t~rminos: 

A partIr de la fecha de vg .-nci a LIL t'., 
Ordenanza las Industrias y toijas 1;i.: 
actividades sometidas a las dispCsiciones 
do la presente Ordenanza presen-ar rn It,; 
reg.stros y programas de instalaci6n d-, 
sistemas de tratam.ento do a f"-1 
residuales y controles de emisiones a In 
Atm6sfera , hasta el 29 de septenbre 0
1992 y los planes d.. CuImplimlc!nto ' 
el 29 de Junio 
Municipal de 
para su aproba

de 1993, 
Iligiene 

ci6n. 

a 
y 

la bireccienn 
Mledio Ambient' 

c.r' 
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Ordei.n,a, W 	20)I0 

Vlsto (,I Informe No. JC-92-04, clo 8 do enevo db 
1V99., Cao ]a Coini sj16n du~I~i ~~ y, 

CONS IDERAN DO: 

Cue, 	 la cont ir 1.nnci n aiubientalI ia touado
 
caracteristicais du- citzi PVei(IqrOf-idId ni.-3
 
la salud y bienaestar do los habitnntes
 
del Cant6in; 

Que, 	 scgDcn el Art. 164 lit J) de la~ Loy de
 
R69i-non Munic! p)AI, a]1. Mtinicipio le
 
compete velar por ol f.Lcl cuinpliminlrto de
 
l as nor;~.is 1ega les sobre sone'unii onto
 
Atrnbicental; 	 y, 

Qua# 	 do acuordo a lo provilo por el. num. 1'. 
del Art. 64 de la nisma Ley, I r cowpcoto 
al. Concacjo aprobrir I as aspceci f-c. ciones y 
norm,-.s a quo di~be siujetarse. cl u! o do Ic~r 

servicios do0 alciintari lido y m6 s 
servicios a carga del Muricliplo; 

En usu de las atribucioros que le conficre IE Ley, 

E X P I D E:
 

LA SIGUIENTE OJ1DENANZTA P~ARA LA~ PflEVENCION Y CONTR{OL
 
DE LA CONTAMiNACION PRiOI)CIDA P(Jf LA\S DESCAIICAS
 
LIQUIDTAS INDUSTIALlES Y LAS EMISIONES IIACIA L.A
 

ATM OSPFEliA
 

Art. 1 	 Lan normas do et0 a Orderinnza , se 
ap1I cLr"n: 

8ESTAVAjLAr3[-:- iCaPY 
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OrI&giti,~ NQ 2() 1C 

Art. 2 

0) A lon~ pe.4om naturales o jurdi~c,'sCuIy.1S [Irt: i vI dodo.'; I.n(hmj! t rin I Orcomonrc J alIner; jOdti z-C-0j u origi. ndoscorgi~is ljqu 1d,-i1 a I.d red Pubiica dealcanftcirilzi(]() 0 a lo:; cL.Y:3OS do 13guQ; y' 
b A I as poi-sna)n na turaj~es o jurldicascuyas actividad(!s prodijzcan owil ones d1Lerm 1rt iCulIasS 9ase1So:;Contai notntes a laatm6sfora produ'cias por fuentes fijas o 

'rodC) establecimin~cio corforcial oIndustriali quo so micuentre en cuaiquirorade .10s caSIDs previstos en el Art.anteor io r, solicitarA la autor.%acicn dof unc1ri mI C-,n Lc), segCmr lo pr%vfsto por elArt:. J 5, numn. 8 de la Ley de RelgimenMunlicipali. 

la Mun iciplri c~d veriff.carL) anualmiente elcumplinio.-to 0c_, lus requ~sit05 xigidosen est-, Ordoinanfza. Para estavorificacJ~n la Direcci6r, MIunic.pal deI .g IenQoy Mecuc Ambiton~c connsatar6 elcumnp-1l 1m nt do las norrnns de estf-OrdenanzO 7 do las dcmt~s vignntes sabreprevencj&'i y control du l~a contaminaci6ny e(podi~r; l ccrtifjicadj de control deila calida amblontal. 

Art. 3 Toda descarga Iliqu fdi provon-1'onto doaLact~tv~dad(.-! i duw:riji s a comorcles,deber6 sor vert -W'a on la red p~blica doalcantarili ado. 

Solauiiote si fuere irnposljble el accoSo ala red [Jublica y provia autori.aci~,n dola Dlrecci6n Municipal, da ficit'n y Media,A m)Ifnnto, las dczcarnp~ ) Lqjuida podr~nnlor vcrLidoo a los curz-:, du agtia. 
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On~ticnawzu N9 	 2010It 

VL I. (UNCIA.O .1U1NICIIAI, !IX QV1ITO( 

Art. 4 	 Tc.I rn de.!3arCvZI I.l u I d a provonion Lu dC. 
ac i. Iv i z!( ,, .!u;r a I (, COM I !T'(-iOInr. I 0 fD 
imtr's LI Q VU1 L L1, III JC:;Pr ve it rod 
aJlcantarli 1 'L.ido, o a los cursot- de agia, 
s i Iucrc del coso, dchor-6 £;or trato'da 

Iqi s. r su j C, ., a las 
espnc iflc;ac ionc ; miniiias estah].ocidais pcar 
1a jiut~orjdo~d con putofltn. 

Prot)iheoe LIa doncarqa de res!duos 
liquidos que 110 cumplan con las 
e spec i f . cac on cs estab) ocidias por la 
Eiutoridac, caonr)etflntt2. 

Art. 5 	 Cuando las descargas liquidas que so 
viortan en las rudes do alcantarillado o 
on los ci'rsos do agu-i, si fuere dol caso, 
supo.iron Ciurante dos perio~os mensuales de 
niedicit~n cCntinUcl Cl cionto por ciento 
de. nivol iuKixi no purmi tido, se- s-ispundori 
c I pclrni m-) do funci oncinien to, istai quo 
se convi)ru'iebe que se han introduc ido los 
corrvcLivos para qu c los rcesi.6 ios sean 
tratid)13 y' CU1111lo1 lo-S oe )-C i f1i( :aC1fIeS 
est.aIb~ccidzis par la~i autoricici comieIente. 

Art. 6 	 I'n caso de ruinc Idoncla, lo Di rpcci6n 
Flun1 ci1 pal dc( Ifi q i ene y Mor] io Ai bi onte 
podr6 ordencir I a rouhicrici~ del 
establocimntio ccnicrcial. o iductrl .1. 

Art. 7 	 Cuando los nivel es do containinaci~n 
atmosf~rica detectados par el sistenia de
 
la rced Municipalt del Monitoreo d(. Calidad 
del *Airo' o par otros mcdlos, tdcnicos, 
doterminen indices nuperiores al. cionto 
por ciento dul nivel uiixlmo de la norma a 
causa du fuentes m6viles, la Dirccci~n 
Municipal do Iilieine y Modio Amblente 
proccderO a rust.ringir, dentro del liinite 
urbana, ci u.--o cl viJan piira el tr~nsito 
de vohiculos Jurauite los horarios 

137 



IE1, 1. (.ONCiEJO IMUNWIVAL~I DFi OMTOC 

Direcci~n.
 

Art. 8 	 Cl Muriic.f plc) estoiblec('CA S sst 0mas do
 
miodi ri6n y ulmn tco-md(Ii- A control es (!,- Jos
 
n:1voles (I( cont~i ~naci6n at nins fC riCo
 
coXI]SrC1O por fuonn3 fijasf. artificialer, 
con excerici6i de las chimn'noat d e us;o
doiu~stico, .eq~in las riormns do calidad 
del aire establecidas por la autoridad 
Comptpente. 

Art. 9 	 Cu -in !c, los nivoles do- contami naci6n por
piirtic'ulas o emislor-es qlaseosiis surloron 
el clen-to por ciernto doeIa nornd- do 
cmii.r~i6n ado[)t aa Iurnnte dos pnri ndos 
mnsiu,,lce cont~ocuti:vos (I n niodicibn, so. 
susptridev6 (. pprrniso de f unic. n~amicnto,
hoaui quIIe SC comipruebe qu' so han 
introdluci 6o Ilon correctJ vos t~cnr-os 
ncceszirioo par a a s.(I ura r tie las 
eisionc~s a~ 11 atiucbhfora osLri di. ntro de 
los niveles purmitidor-. 

En coa;o do roincidoncia, Ia D..recc i6n 
Mun ic.r . do lIlIIg I -%nc y Modio /-,iblentn
pod r,* ordenar 1 C roubctcjc6z dol 
astalecimionta o estableci ilentos 
industriijlcs o comerclales. 

Art. 10 	 La Dirccilcn Munic:Ipal do Higicno y Medlo 
Amiblnte divulrgar6 porJ.6dicameinte par
n)ediJ.s finasivos. los indicas (IoC
contaminacf~n registrados en e1 Carnu~n 
Quito, dando, sucjerencias a la poblaciein 
nobre loo pr(!cflucione3j que duber~i tomair 
para el cuidado du la salud. AsI m~suio 
divuclarAi 	 otras~ wiidida~s dostinachis al
 
control ecoJ.6gico.
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Art. 11 	 A m,)S d n 10s facuittnd , 1, )tr1bucions 
prn.vJ s I.ai on (ntit Oru'onLon-: n, lahiUt r:c L~f 

ro~tni c. il duiJI1q f ('r.P y Niod 10 Ambi on to 
ejerct-rAN Ins quo- 1 ' corrrepnndan it 1a 
AdmiiI: racl 6n Mun ci pal en .1c rcilati'c. a 
Ia prevonci 6nf y control do i 

conmunaci~in ambht onto .1 s'oqtin lo pi-vist to 
on ta;nornms viqo-ntoLs y nn v.1rtmi do lo 
de4kgacidC ±Lh C(ha CCollirl a ]aU liyo por 
las auitorid:ide~s de saltid. 

DISPOSICIONES 'TR)\NSITORIAS 

PFUMIERA. - A parcir do La fer-ha do vigencia de. esta 
Ordona~nza, 1ni.; indus3trias y todar. I ns 
actividados sornetlchis a las disposiciones 
do la priesenteo ordena-,iza, en el plazo de 
se~s mosc's prnscntnri~r ol pr~tny plan 
de instiain de sistrjnas de ty tarni(!nto 
do0 fLf) il rei id t 1.3 cr y contr( les do 
emis 1.one o a l~a atm6sferp. a l~a L1.rocc,6n 
Municip.,il de ifiljieno y Me d1. A. ibien to, 
para ;iu ap.r1hoci6n . Esta Di rcci 6n 
fi1r6 Jlos p1 azos de insta).aci6ri sogtin l a 
ci ani fi c;IC-U~n estabi ccic . i Ci 
RegJI anl en t o. En n 1ngtijii caso et plazu 
sorA mayor de tin ai~o. 

SEGUNDA. - El Alc.li do do Ina ci udd de Q~ui.to, en oi 
15@o do trointa dias, a partilr doela 
aprobac16n do ILa pre s on t Ordorianza 
dictarA el Reglameinto de aplicaci~n. 

DADA, on la Sala do Sco-iJones dol 1. Concojo
 
Municipal do Q~uito, ci 27 de onero do 1992.
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N9()r('mIu.j: i 2') 1) 

. 1. CONCrJo hICI)'IN'IC I .LII - Q tV'E ,/ 

AlIonso 'emnO Rc~iliioo LCdC , , t O ,1 toi.

VICEPnr:'.TDr:NTi: DEL SECIII 
 'OCi.: RAI. D.I, 

1. COlN-CEJOI. 
 CONCEJO
 

CEJ1TlFXCAVO DE DISCUSIOII: 

E1 infrascr.to Socretovio Geri)-aI del I. ConcJo
Muni.cipal do Quit.;, cortifica que la presente

Ordenanza fue discujida y aprobnda en sesiones de 13
 
y 27 do enero de 1992.
 

Lc.. c. Gustny, Salto,; sal1tos 
SECRET 10 CFL IiTL DEL I. CONCEJO 

ALCALDIA DEL CANTON.- Quito, 29 de enero de 1992.
 

E J E C U T E S E:
 

' / 9 

Rodrlgo Paz IcI gado L..o. Gustavo Salto's Sal--os
 

ALCALDE J)E LCfETARIO CNEIAL DEL 
SAN FIANCISCO DE QUITO I. CONCEJO 

.PFIM,COPI DEL. 01IGiNAZ
MS ." LO. RTI I, 

'
>+=F'°<F140
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Rod rI c.jo Paz DIq. rdlo, AlI C~i1dC! 'l~ .411 :ctic;dfl V]~(. 
1.tr (10 (I u]C'.; I o n y en''011 :o , M) d10 .; 11,' M I .l btic. 

Cu!illp1 tIi~l t do o 'IUI )1 c.loil.!I ~ ~I ~ . -oo 'Irili.;i tolv i. it l 
la iJrdtlein:.d 29.10 d%,1. :"/ (tc Lunoro de 1992. 

E~L rL fNT)DE IIPL:ECAC.T.014 DC LA\ 0 ED rFl"rA21A 4 , 2 1 0 

LAS Lh; 1 1 (2AL11iA 0VE~ 

CIAPI'ruLO I LA."; VNII1::-DE~ 

11 eCj I w Le n 1:,ii~n L o, Lrti. 011n cu in 1.l!_ 
!,JOttr101'.(1 Llc 11.' .n LL:J.m wc'.: 

CAR7-,Ts? r:7.CTq~ M-!FCAPC A.s C0I,: n:: 11~.TIA 1',11 

c strih.1 (-C e el ra I)ro die V;3r.L ar- 1.e)r, e I) I(.1 icsmi rga~ do Cf tPIf o ~2 1qii I~ y .3(0 c; 
(concn rijc@~n y ca;uriiiI.) y 1l:j tcnJPido3o 

CERIT I FTI CAI)( DE COITMOL DE~ CAL TDAD AM! i E'UTAI,
(4 Or.c IIILftn ) (jtlf3et2 o jor4 ;1.. Y' CL; i.c~ri m~ill1 D.n i) It:1ip.al
do ll rjJon M!dod COmIo .1C't. Ambtit rCn:. 1~~
cir-l Ct.inr)I ii mn .c (1(2 ,-in Ia t; .(. C1~~I1. 
Orcdcnw'iz 2910 y dt2 este ReglaI izoan t. 

COI4 T) T r 01J1 11. Dl~1F!'AflC',A, ver 1N1orwacs d r 

!'TIS101, .1la )zLjniI r, nto du mittcarla~ns al. airo,
 
y fIc!0 jor u n floc-o I oc:;i i zLado (inut tn i 'n
 

p10) ri. )a 0 Como re(:;t3 Ltin d rn:icc Irnwm.
tc-
fotroqt I l r:LI, 0 CiiIIih(Io tieic m-Jonot~; infIkaddi:; 
par tIII pi.C1c !fwoLatocj1111 uivillC) ( u I .; 1('01 

I on *1~I v.;''do -oinnrc Jo a o10rore;t *r;t: elht 
spwrvi cI o (;ur3er~ rim vO!. .1JflU r,61 IInn, (Ja!;e :u 
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quo Ui I(Iwi' .:;'i1 I, 3u* ;L) ' 10i *1OL Li ' -11 11
 

tr lit' i ctl s.Us Lori~I-r'J ,r1.1L ct;,
 

I i -i:. , I' I ~I I I I1I .I c~( 1tI l1).1 CC) 0 

ob]. y!;naCt.ic- t n uc8 1t ; a I. !c, l d c 1,11i' fl Lo ! 

antioi~n aui .bu i d. a~ su Prop ;PLOiC I. 

i'tJINTf -I 1A )FI CI JTAMN X; I )P Cl 0tW DE. 1 AT RE~, 

' 1Amfl ?(dic tri ~II~u dal~ on un 2.ugacr 

Ft I2TT t*,.lV f nIP r ,.;A t IT N -CI ON DE L 1AT T"P 
1li il~ 1301 '~~i.zII '(I)Pl.Ik20tA1i J~ f 41 0 


Jul 1 r 0 m.~cuCr&Lainanftto8
 

1iOJA D)E SCI D)AD DT P R 0 1)U 'S 1;TI ICOS , 
doe-umuoI n Lo - ('I --'L- -. 1.i :; mn6 j=c, I)S" c1 I 
An formocrln wohru in3 conlp-.t8J Ic- qu.imica, 
ar~~~ t ()!-; i con, 1 3dS - ton~LcZol Qn no rmna du sa(urid
porn C'1 Imi.II(O0 (2 MiPOC LO nwiintal dc 10!; 
Prodluctos ULii. dow an Pirocuanos. 

I MP ACTO A1-, e fcc to un, acc 11 1 1ENTA L, (.1 U ) r 
flu Lu ral a pI.)0'IoCc:LucI.i po.r E~l hom~bre' sab -0 loS 
rnciir!so i i;) LuIIra I (! I~ a0~ d1c I ones, s 
1210I071611CLIS, S;OC Ii010 Y cul tu01.rZIcs. 

INFOFME D1. 1NSIP1-'CCTJr1, documunto cn (e1 cual) 
c iULiQ tinUY".ir'forma (( d 3.11 (1,1') los 

re!ju ILado-1 Oo 1 uitn u b oaeo ; ti~;I Ifuon 
bac d (.. ob.z-orv:c I oue. en C1. rnitio, 

cons;tatacl~n de la cxistnciaf y veralvidad do 
rccgietrO5;, evalualwitin del procoso ,de 
tratauin nto do !e;echo.s y do2 med ici~n dol 
con ta)3uinnlLrO. aumbI4.u tlU. 

11-11*41 r, I ON, coonitrocl~ n do' contmtCnamt~. Ont 
o*~ atiLifo;i (1e dJvol (101 rmo 0c de Cmil (I'llC1142 

roc"(!ptor ( vmrp'tLuoi u, edifIiciosi) , du uflau'uri 
tnuuporal a rJ(ormano~(ni(3. 

-2 - 07LAF3LL Copy 



NOPM.t~A!; IF V..1 ))) 1.on fo I,!ncI I r11 Ia ref 10i 
a Wtr.: (ili C t. Lt,11 t-Cl uc 

ldc I1.rd ! L do. QS W Ot'S d 1! 11' p~ibl.I.c 

CL3 .;e-. iLliJA:Iil 1aw; acci flt?!s a soeuiL y los 
11O' II- wc:c: ]-;Acr.aneglitrar , (110 ( 3 s 

Cn'j .)11iL1i i I11 I i~ Ldu2LLl Ii LI L i qU n T- Lad s 

ILT r ViC do I:Ii~i -o ven r.1 qjur_ co: ; tan cinitos 

I c'd I c. i(1) 01) )LIt. III)i I Il I I to de I
Estlb 1qeci.iii O~n 1:c , para fLie! (2~ C cL_ cotr1o0 

rrr1)RI-; 17'147'A p - no: tuI 1 q-Iu cITAI., rQn a 

cje'rreo 1irc pc!j c 
 logai de una persona
j u r Id ic Li. 

P17'OCATOR IA DIM, rf1<TT IiC2Aflfl Dr CO(pI4ROI, M: CA-
LI [)A1.) /%. 31) -,tTFAL, j k*2I~ L i j (II! V nJL:i
Jul!1 CcQ I LifjC', q110 (3cI 1ucjr a u(2 el 
C!!1.,ilonIIC I dii0j010JI L10 IUlic. ondr, -_,in quov
pueda~ oLij dur~mtn u. I t.L ci io du t r~ 

S~ol a.lmI91I to si. suL ,ill, ,J(,ur)Ltnciu In.; co rrC Liv0!;
Y flh!.11d, (11,10 I CdJ'it(.l CJ. CJl~lil tm )Lu deo 2a 

ST Sr'rr:.MA i.) Cmjhilfi,, conj uinto do ctbr'vj
CquIJ!; iui4; t.iI wci 0-e~ Col)1f111tur)dL,!; C. fI i 

viii1w (iLdI.o oil I.;Ill 1.1 */.ir a dCarqJ1r (J(- aquas 
11!dl, do~ fjo!S Cilit Ian;1!' cump IJte con Nor manu 

dC. Cil ild C; 0a~1) QCI J;~i y or . la~ mlitorihJ.(jt 
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1ONnlrSII PV15 ElTIVT CAl1J DrflE TRIw DFE CA 

11)C~vf ( L0A j~V (I rOn li!ni Ir )fI (l- w: 

Cr1 PITULO 1.i - WIDXTO D)L, IiPLYCACJ 011 

Art. 2. - 121. pr.~1t'rq. ~(f u~ti~'~*.i;nor mu.a y

'dIi MI'.1
) C., , iflL 'j 1)lIJ', 10 OI)11. 1611 dC! Ido)r d. hI11) -)29 10 :uhrn 03 colli rc.1 du I.a 

Ci,1 1 111 1 11,1r:j 'Jjl 0.JIUI 1I.II.1 f)C1.i~)lI, la3;(,I ! !I) 
L)I.

d otog I rer It' t 11i cuI 1z 1 n7t ell r
d( aq "lI aI , I Ic,.I I l:,I .11,-ha c, y 1 -A o 111 fl 1) 
g, 1.; 01.; 11. C1 3 c 111 f 0 -ti : :1r d~ r!n 1:1,7 cI Lit' c s

iaso m~v L2tc!-- J(. corta I iinacicfn c-l aime. 

Art. . r,,is rnqcu Uc i.riien do Nndnvm,2910CL, ~. y do 
e ;tc Rug J~IicO t~o ri n paca 

1.) Los e--; t,11i,2 nclm. elltu- i ncdu -ria2 
Ccmo -iloln!; y duL .c: Ub!;ir%,Lr hiC (IJLIP d L!n tr o 

2 ) Las f'ientos de fl.6ntgm&v ilos r(-in Lcinl ni d!o ( rioe 

CAP1TLJLO III - DI'r, 1lECJSTO DL:Es'~uLcM~ ' 

Art .4. - Nhinjino;V) e m om do 3ofi coriuup-endidns On
011i otc 1: o 3 d~u 1 i 0rdnnmnzii 29.10 Ijocjr-d
fu z'iona r s;1 n Iijlhor s (do reql ( !- trdo on laz
DI recci n f1u n i ci do iI J I lh y Moo J C)
Atib j n tuo J,.- 1 1 . Mui ic 1.I l d~ u i Lo. 

Parra ob t P.n cr !-iz In.,;;urI[cJ6n un (%I Ilcistro,al C'., t~ih) c:J iln n l:o d cb 0 1 pree(ent'.Ir ici 

1) Nomibr. o rnz6ni soc.1 itI y doinicilia del 

2 ) Wncio rt lo). RfifrI ttro Uui Ico dr! ContrJ Imyr.,ntA!,j 14 
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3)Nom hrt! dol repr..;c--n U I ).1 ,% 1a se doI 1 J1 tz 11.3 

4) De.scripcion con diagrrmis do Iflujo do los 

pr~L!.cudn pr oditcr-hm.~n, .tnd J c.-ndc los; puntos 

aL I i'fUU '1A 

5i) D i;i.L r-Vo dCc )c-i fl contor-.1llan. uUjJcCdai dentro 
del pzodio y su maL-1.: Id]i0. comtitutiv.v 

6) Altuwra, diu'PnCtro y Mnaterial con,-t1lutLJvo de 
Chirtueri-ci Uc ijc Los. 

7) Gsnvi-o del product.o oi procductos finale,'. 

u3 t doTcurii~dOilJ1)~ d rdc c utn 

9) Derseroc g9enrfIdn( 

10) Clmir do cormIibvstih qr uti lads 

Cu,,lqui c'r, catmbio 

ser notificaidcj ai laD
de c~~tr-I.-r 
zcct'n 

t~cflJ.LC) dcbcr~i 

Art.5.- Los ctabh.1cieltot. 
ob tend rLin 

nblig;do ;j] reojistro 10 

1 ) Si so tratit de ns tablecl mli ontonr n ij !v osc pr'a 
cuya 1nsta1lIc1Or se rcquioe de aprobaici~n de 
plalncs, al mlonictrito dc. prcs;imtair dichos pliinr
para (ILI Soa,-n idprI-blLL; 

2) Lon~ din~'o nt:ablecimientvor flhivos, dontro de 
los lprJ.mqr0j 30) dilas dc. funclona-mento; 

3) 	 Lo3 or;tabl.ciIniilontos o0c1 r-tvnt~pj,, en e.I p1ium
dle wiPrwE'itad (00) ) l.:;cwt:id a pit ir de In 
pronm 1. c1(2 1 '.d 2 ';t: IHu( i lmnoLI o 
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CIAPITULU EV 	 DECVL IE IICA D0 CONTR~OL DE J 

Art. 6. -	 s~r onrli:io do~.1o'; Ie, qi'-.nxjipo
0 Vr: *. (IIj -111.; ici L.)II v i (~ if~ i cl 11 

artillo 3 do I.1 i~~n 29) 1C) 1).),
Sun.:-i anai- si no (clicn ta c7t)Il Cmi- (fLeito

Con tr. IC~On1. 	 , ex pnc]i do pc r I ci(iidn~II~ln 

2!. -. Cr'rt-.1.i i(Ie0 	 I. '. cSu r Ll r, c) ! tos dco IplrisI,, r,() 	(10-(a aniiruc 
 a--qun ra fhI nre l 
Ct I 1iarj 	 IiZJ r1 iiJ '11] I7 11a 	 Le.y do ~L iInen 

El ccor: (:,o cntfIcrid 1201 r~ V1(j(M L mioi itr as 
o I 's ta11,r, i 11 I:o III. II)t.f intJlca n! o~ do 

OIC 1o 011 S: 	0ntnaaL :n ura , 	 or'o. L do 

rocoq ida ein lor; Aricxo.n; ~asecre Igin(:ito. 

Art. 7.-	 Palrn- oblfto.ner el CerT'LfM1 a8 (1110d ro ,oLf,j re
P1 arti culo a lot; i) aM1)L- r i cr 1 (2 ec:i IIinI)t)S
ntwvcija, deberAn: 

1 ) laibur cibtoni~ko SU .1ncriptcc.6n en) c.2 lR±cj ra; 

2 ) Jn fornmr POT' 0e;Cr Lto a 2a fli.rr-c-cn s~~obv- Iris 
cbrj,;,in-,tCal aolono5!; (1J2 pra-verj(ic i n y contCrol 

con Lias (III( ouLn LdrLn para (!I cunapi tmfinno d3o 
las floxmiii;. 

Curmndo, por la natturale!za du0 1A i3ctividind a
In- quo sct dcdicLii-A el. oetablceciiniento, o par
lars caractoristcan do Iln z0I~fll.cFIcJc'n tirlana
 
o Ino condicincv int'ora16cYjIcrj locales,- laMl ru2cc1 on Munici pal 1clonede .Iq y ModJ 10Awblerni I~ c Io . I nce sa rIi, pod r-6 ex ig i rqI Ic, cohlic recjtiii !- J I o ) )rinv I o) it . ot-orgamtIen Cocer-Lr ti i c:,,(i, e I (!!)!-a1I)1e cI III e to 

du . 
()(!I).

C0ntltT tor nutdi rcwmit y PT'e2HuiI Im I.ICud Iot.- ut
(I (. .11iIiJtO ;1111!) 1of) L.1 I rli- ct( co a 1 ijwi 146oerpec-i f~i cJ oii(:e quo IiA 1)1roccl~r eVJ Cab) Czcij. 
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Art. B. - P;., ra 1c 0ib (:m c: LCNi de c., t r. cor tt if 'idl.o 1aS 

sJtttr 0 pu -M::ten t! I Cai LI l V I Id i 0 ) 0 

Art. -n ni rl!:t o I rt,)i enD~ ctt prn cu. i 'I t o I t lmpo
vteri.f icdri (!I cump~ L iii (.nLuc! lu:.; nornwio dc
do,;c-iripi LIO Yer; idkht.1C-ri 0ill111;%t Ci1ij~ioii-:; a 1'j 
a Lint.3.1srr, n.taico';ed o~u nornias do a s toc 

CAIWIWUI.r v - DL LAS~ N01MIN~S 1)1E DSCMAC1 DL ACGUA S
ruslJ.c[.)UrLES Y DE' 
 EIS01ourF CrS; CONTIml 1JNNES 

Art. 10. -La~ d0 Fc r (; d C. agias rfros [dLA10S 
provc Ii I I I d(iL , I-ah 14! 1Ill 10I 11t
Arldljitr 1.1le:;, comw!-c i a I ni dcn %1 Jc-j o.-O,
haiclia I! r irr-0d c I! LiCi .(- II 1 1j. () .I jJo 
c iiorpo.,3 do d .Ii .iag II ur tIIn cum coni !. 

a utot 1io rcrmji tr-i to, , tj I (: c)i', . n en oeI An (.x o
I du C,-,Lc! IRugj litun to. 

Art. 11.- La cal I ilid ci-'l .gA t, on ]I!~; j limed Iar: i oitcw d o 
ro.'.. tdr c i (I c*S cmotrc i. 11' cuC' os 


ind(us LrAnic3 d ~.uJ
C: ci 1)(?r,i au~a I w; Noris 
Us~ La b Ie ( ;~jt; pur .1;1 au br 1.d.'id C0~1[1w U-11 Lc y
quo con.-ton en ol An'nxo 2 du esto o.IReql. nt;I 

Art.1.2.-St c). 1. Municlplo unl Qlto, ai tr~vi. do lai
Drercciftn MunPuipal de 1icne y 1;ml.oAmtb i on t.-!, on oJ rc-J c:1 do0 f ecul tildv.
(P o Cadwsu pOr o--. 0i a:iI . r;IIo!; c0Ipe tontes,
oini 1.Lore ro--;ol ucl oCJI-w cju, Mod 1.Fiqtion .laZNormias d ( aCa Ii dId que- s a refifurenlos
articulos onLtrJ orcs, conel. r-Lcni do do! clicha!s
renrol icionon~ Liu . jr11: f,9 r a rN c c)IIIo anono al 

-npror~r-~ ~ 'orjilomint-ci y (lb c)1)mrcb rva o 
por I os a .~iII n .M qupo fijoen del. caso. 
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CA1P 1i'ULO VT -iE covritiL w* 1,A CON'A-I~I C.1ON 11011 

~ ~:ITU; 1i N 111: 1.1 HtUV111 ;; CON1'AMINA!C2. 

I 1ifIc : p. I I I -)'. xi d .;ii -~)I ( pc I 
IIIn r Id.1 It 1)icr,::; itjola'. I ' o. co it I 'll 

1.1I~ulci i )t.11 dt-; ''i vi. Coi 1n l, od r i, 
qua~~~~~~~~ ra ~I. r-, 1:(0~CtCt)11~~ 

d . 1e.L1)vl I ijh iL I nduv j . !;r c~.I; l or r c' 

14) TDi r po ( t b I La c,; t :,~ii Iot 1 I :iIro 

Pt ilt Io~ ric. 3 (-.1; i n i e r c buf,:o c),on cy 
r I,~ 1t):ra!1-- ;iCmoo,11 dt !Iii 

parc)i in3) Maspntoflr Jo Ii f el firis I,rUo do 

Ar ~ o~ os1 c.I) IS~j~rui (11cr.t. oi -- ;f .1w; d on cc, hu;ib y1eic 

3) 1-;j I i r~ U, 14!; 1i !.1) Of!. la Cli~ ciute1s 0J:.donr, P.( uS 

Ar.1 0-j pliii uici,a d1 j dv~:~o- s 1:iyoe II as
1 

Lcrs wII1oodI.fllio~;c diI(-r ch 0no 

2.~~ u x nn e : i i 1, omitrol~~~~-imi) an poit 

s iji 1 n L!; aiv' I. I ii I(1v o it:a a n e a 

rtr un a~t/d caltraev -t.1Su ptrr I c.ir 30 .'rt I r dr. 

I niI i Iv~ l.mtro~j .Un(aIIr I(,IICjitJ do.J Iocl (t~t 
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Art. 36. -1,, (1,c ('.1 .1,di 1a~ 10,J.I~t'it 
01)Lii~ .i i, ( uiI, ! I.)I I . .CI k1'i(:i O (j,) ~.'IV in;- t iV 

cer co I~Eik~cd x.11: dt., cal d o~ Imbi1nUi 1 -

CrilPITUIX VI - DE *LOS PLANOS flE CUP,'11 'j'
 

Art. 17. -Lr~os St ab I f.-:i tie :n t: ) ; 
 0,J --~t en Lo cm1.dIOSCOrcjai'- do, niiiU&s re 11 ni (a1c p, raiId i O.s1.0 cmiA ? 6n1 (I,. nol C111111,) .):I C~flornm..u; cs tabIh I (J.",; 011 tru Roq I iflen to, r. )irob 1.1qido d~ p rein~, i n 61)a 

dt- Cump 1,. m.1(21ji r-m tin r, I azo nit) : *imii) de s(- i smo)--w:,s a~ r. 1) tI r djo la. (ie~c ox ie,,o )c'd ic
laLi rdenan"a )10
 

Art. 18. -Pa;rzi el Ckjii'p i 1ji.i unT1 (Il. I C 1
0 , -c j eaic.., q tc 
so. i)V(f ii r unc-- 1 ('. ent:i r II, cionioLt u arloo 

quo~ ~ ~i li ~ ~ ~aif2rir ~~~* < L Ii;I' omiif 

los s.l(intu~ (tii1J.(~; de' l 0lc1r 
I ~ ~ ~ ~ d I anctr~d!crcj- d2(I'ar a 0~wase

rc~id~d1(. oC)millomIong de~r-.,;~
 

2 ) IThscrJ pc.16n reno ra 1. 
 (1i e los' s I. ,-,t i:21as doccon t ro I a cnoa)ar;e ama do las:n crono 
activj.d(Idns neco!;arlas pijra ui. (2 fct.
 

3) Propo-I clo 
 (It Iv plazc) adecuao para1 Ia
eJeccl'ejn clel plon. 

Art.] 9. -LniDWrrccle fnim.icipa do iiqi ne y Med loAmnil en tp. e rntudjc i o 1 p1an prwo;6111tado y pot r*ACovrvn,(. I n(' *z( I I1 1[ p gl11i'!i t C), i loon!.lJd!r. ro' (OJMi42.';lV(). 
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En rui(j~m c~so , cl pl.; /A) ;ira ia ej ec'' i&i 

meo, COn tdOr; Za P 2 t..I do u a okl 

Art.20. -Al 'rid del.1 1i.0o COinCen I do pai r ]a 
-Jcc ilt')n (I~lii L DllI oc'Ci 6t vor- I ici *, 

F3c ) i l.1 m i7!j i I ( do 1 i irI .rj ': mu, 

T~~;Iiei~ui('l L)J * )(!Lft.Is~ y c jeu-c Ci .L' 
dc. 111 1). Lrrq Cor roc tUivo , Ln c-) Olan I C~ 
floc:--' Ir 0o. ('!10*' 1;%*JoD, L t csS 11 a 6ri :n cl 
fc c .i w 21-i Lor) o( p 13c:. 0, J I E;L pro0d11 er cn 
-'iri ilo; :cc'sn loo~ n i v o c s:. d r con)Uiiml [)I Lcut. 
quoj oni.r~i ln v!.3poci zi pt irjro , .1a D)iirtocc iJ 
POd 1:" r-;(ji .r Cuo s 0 zjd;)ip).L!?) fl(d i ! 

C~l'lTfr)L() D: - 1)1:'L CcJ;,*f'O;, 1: X2:LC x 

Art. 21. -Ccri elJ objce'tci (lo veri f.Ica i cl cunipl It Iento de 
1,10 u.~~ (. LsciI,1 P C~is On l~a Ordent.a 292.0 
y Oil fc t o Poo a L.Cn-:1 10n3 f unc onarl or. 

au :OvJ zadolc)-; dco 3a DAi roccfiri Mir.J c. pa 1. d t-
HIii j 1ow! y Mo] ico Ambi Cit' pod]~ri) iii(1 .-. ;.u r alI 
1-rfA.aiH ec imun to pr1nviaj noI L i f~1CdCi6t) par 

oc I n f I rmnatlai par ul. 1)I rcv tor llun jc I wi1 doe 
1IiiJi lhC.1 Y r.-c0d i Ambiunti! 

ArL .22. -Drarnyt av j w-pettc. il, c). fun.DmsnrlJL 
alltor*Lzadc pud):3 oSO)I.L dr I.i s 1 1i-i Lc 

I Datos nzina 1eitiIm du COM.lnIUo~d c 
(fOt~,b.1 2, poz'o * tamquero ), cncergla c1ectrica 

2) Erapeci l;cciorc*e'. tti-icmin ou ]ci fuientca da 
coibt~;1: c~n( cdld#!rou., hoi-tioo, inrl.Inrcorat;, 

cmCora1rdore! ) y el liinimIcindimen o jpruvvmt ivo 0 
corrictzivo px-opoci(,oldj(jit r.Iu tnd;yla, 

do aforo!i 1 I3) Rostil tridri I y de aII 's 
f: Uil co-qui n icc) lc to rIu. cl Ico doL, la;31a!;1 5 0 
roejidualcs, 

- .~ 

- UH~iiI,", 



'1) I.~.±:lJ (I , I I I egIII r:fI ()I I.~hh 

A r1: . 2 . J~ Dj rt c: Itn~'I r ~ ~~c!(.,- ')I ot'l.'dQ 
J ~I on .ii I>. tnI~ I t -. L iw I i oo nn. 'ilI) Ia 

nL)'k~ 
 rI~ rwt; ir i 1,3~$ r.!;tI I I ido:- di'o 

Art. 24. -El F'sLabec".1tI. onto, ot) v I pil1o do s r n d i as 
pod I 'I formu I;I r ob!"orvociI flon. al .1n u 
ine.di .I) te (mp .itlo c-d, r ita a I a cua 1 

riuc.-S;r iz-Zpir* ;) smsCUtor ,;us co~sorvic ionos. 

Art . 25. - La Di roc-c.Cn X,,j1'n c LptIl doe I I 1cn~P. 5, -ad fo
Ao b ohc'nOt 1)1.-ori i t i .-irA SOL) re I I 

C)j~,t p-11r.1 CUill 1.j.(I rA I PTL r do~.IJn:c'. .10 
ri1cL: Lu d c ai ri c; la- p r I )

constti cino.._ ;u j uzquo n*co,;.iirizirr 

Art. 25. -cji (]ol In fov! ' ~.'do r.C i b 1 r C!;UI t; YV' qrII
h I LUnt dwoe I) P") I' I a o T) IJca .; ) dC! 
sanc i o !s , I.a Di ro losfirc'-i)6n Il t i rA 
itn Lic.c-rtn U.s U.. Cc11,' .':i o N I- c:Ii p.1l., pori quo'
In ici nc1 Ciepod n.0piro-xiimiconto. 

Art .27 . -Todos 10 L; a 1)3 is.j do a Sin I c! t dc 
con ta mfn n Le loscS cfoc tai e. D~epat,t.Ionto 
dc! fahor~, tri(I 1,ido~ lJo recc I 'if Mii cil d~d c
II li ol y 1i,11.112111(1. )-'I I LtJ~j 1(201 ml '-nLotin 1cJin 
podr3 hacer ainoiz~air ;%I i cuotis mrs;du m I s ci a a
fIl P-,,, Lr as (an tinl NiaboL- Lomr1o ifldopofd i ento,
cu~yo! r0512 I todci'; tondr~n car~ctur 
rerforoncial . 

CTAP1TUTe0 X. - DE~ LA~S SAT;C1OIIES 

Art. 28 . -On sanc JonarAn MAI Ia S r .j~ d o 1
Cort I C1 ra Cont do(1. '101 CaiJd;ad Ainbiontal, 

.1) Li Ino)y!;4*rvir~o (l I' IJmIito!;do wi mIIx Inmon 151 

l~iri.,;i b.ijs~)(-.; )t~o bluIt:lU;!do cow n~t :j m 
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0)f~'~e e.ej I I.Aii ot:~%~j u1. za r it 

c~~ t'h II&itn rA ziic i~c~
3 Nc) t-. i li I r j (I.I jt1) o ve' 

'Al 
(I t omra,S~. 

i(?tUI P1I *, I : 

t~ ~~ JiZIyLA L: I
 
Art. 20 -,3nvc i, ~nvi
 

- ,- fi-7 1,1,1 e 
 c nto1) Ica~ Id wId (I 

b;f c1)Iihe i.t-j1 cj. La t g L t poIs C.-

i fol)uca± Jo t. iC n b..'r ores,: 11%1. 

retlm fie1o Iu 2r,j ).u y 3 (1l 1r t; Icu lo)
tiltr.i or. 

Ar t .30. -Pnd-A c swnr-)I)-lV 0 cbLcc 

pWI I i IC (I t!~ .* r-(! , p I 1)1 i I')i IVicor mt rijcc ic. ( 1 ) 1 jin .I ' 4 L ,, I *i,:1Iijr, 1 r) *jr%. )3rLc~;ri t io.; 
r) 11 ( cj c*L, I-J iq..o);j b! I I1t. i 1c) dICumjf; Co ;oI?. r Is Ia'r u Yc.-;IJ (; ( C (I.'; 

2) SiI ' 7:(1o dona 1 0voc~11bLrd dae( ce r t ricddojc (jrCon Lru de caj 1~j~ amb Iial ovaljI Ins~ Corr-ec*.Li VOsi (t. 1)1.ld o rct!i.1 tdry(!jj rm~pinsu f J denn racl lilp't i r Coil 1-I; lorwao s-'b r e scc~cdl-(iqdjiL 0 ImlI L1I Ones il 10 i.1wo;rpera 

Art .31 . -Los com in;I ,r ion munI)Ic Ip,- I L*r proce.0 . -Anci !rr-o df. 13.., ont,,blo.cin ri nto qtir- no
1 
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Appendix F. Algae
 

Anabaena is a blue-green algae that produce an
 

odor of mildew or grass. It decomposes with septic
 

odor and occurs in large numbers in waters that receive
 

organic residues. Some of the species are toxic.
 

Ceratium is a multi-colored species which is an
 

indicator of septic odor when it is in large numbers.
 

It produces a fish odor and a bitter taste in the
 

water.
 

Chlamydomonas are also a multi-colored species
 

which in general only live in waters that contain
 

certain organic components including nitrogen
 

They are also frequently seen in oxidation lagoons.
 

Chlorella is a green algae that lives in waters
 

polluted with organic materials. They are also present
 

in waters that are very high in mineral salts, they act
 

as indicators of seawater, and produce a mildew odor
 

when in large numbers.
 

Chlorococcum is a green algae that lives in waters
 

of high salinity. They resist pollution and maintain
 

themselves in the distribution nets of the surrounding
 

waters without light.
 

Chlorogonum is a multi-colored algae that lives in
 

polluted waters.
 

Cyclotella is an algae, some of which species live
 

in clean water, and some of which species live in
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polluted water. The polluted variety is found
 

especially in the waters where phenol is present, which
 

could be in tae residues from pharmaceutical, plastic
 

or disinfectant companies. 
 This algae produces a
 

flavor and odor of geraniums or fish.
 

Euglena is a multi-colored algae found frequently
 

in polluted waters where there are organic compounds,
 

though there are species that are in clean water only.
 

They produce odors and flavors of fish in the water,
 

though some varieties have a sweet taste.
 

Gymnodinium is another multi-colored algae which
 

is frequently blooming. Certain species occur during
 

the phenomena of red tide.
 

Microcystis is blue-green algae that produces
 

turbidity. It corrodes concrete walls or columns and
 

can pass through the distribution water systems. It
 

produces odors of grass and have a sweet flavor. 
Some
 

species are toxic, but most are damaging because of the
 

turbidity that it produces.
 

Navicula is an algae that has types that 
can live
 

only in clean waters and also has types which resist
 

the industrial phenol drainage from the paper or oil
 

industries. 
There are also species that are indicators
 

of hydrogen sulfide and species which live in high
 

salinity waters.
 

Nitzchia is another algae that has species that
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live in clean water and other ones that live in
 

industrial waste water. 
 It can survive in water that
 

contains copper, hydrogen sulfide, chlorides or phenol.
 

Oscillatoria is green-blue algae that at times
 

produces red flowers. It produces an odor of grass and
 

indicates numerous things including thermic pollution,
 

salinity and residue from paper companies.
 

Peridinium is multi-colored algae that emits an
 

odor in small numbers similar to that of pickles, but
 

in large numbers produces an odor of fish.
 

Phacus is a blue-green algae that lives in
 

polluted waters with a lot of organic materials and
 

exists in lagoons. Some species indicate clear water.
 

Scenedesmus is green algae that lives in waters
 

high in salt minerals. Others live in polluted waters
 

and in waters with residues containing copper. They
 

produce an odor and flavor of grass.
 

Stephanodiscus produces an odor of geraniums or of
 

fish, and they obstruct filters.
 

Tetraedron is a green algae that lives in polluted
 

waters where there is domestic organic residues.
 

Volvox is a multi-colored algae that combines with
 

chlorine to produce a strong odor of fish.
 

Zygnema is a green algae that obstructs filters
 

because it lives on the surface of the water.
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