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A BSTRACT
Since the beginning of the 1990s, a discussion has been going on in most western countries about the introduction of
Strategic Environmental Assessment (SEA) in planning systems. As a result, SEA has been incorporated in national
legislation for the assessment of government plans and programs. Additionally, developing nations have started to
consider strategic environmental issues and SEA due to the stimulus that has been given by international
environmental conventions like the Ramsar Convention on Wetlands. However, until now few investigations have
been carried out to assess how the current SEA framework suits developing nations. That is why, an SEA pre-study
that applies the current SEA process together with Ramsar specifications was developed in a case study for the
Sonso Lagoon in Colombia. In this study, an account of both the positive and negative experiences that resulted
from applying the SEA/Ramsar framework is given, the importance of stakeholder participation throughout the
SEA process is stressed, stakeholder inequalities created by social differences in developing nations are discussed, the
importance of an interdisciplinary working approach is highlighted, and finally a strategic working methodology is
proposed for the Sonso Lagoon.
Key Words: SEA; Strategic Environmental Assessment; Ramsar Convention; Wetland; Developing Country;
Colombia

ABSTRACT EN ESPAÑOL
Desde el principio de los años noventa ha habido una discusión en la mayoría de los países occidentales sobre la
introducción de Evaluación Ambiental Estratégica (EAE) en sus sistemas de planeación. El resultado ha sido la
incorporación de EAE en las leyes nacionales de estos países para evaluar sus planes y programas de desarrollo.
Adicionalmente, los países emergentes han comenzado a considerar aspectos medio ambientales estratégicos y a
EAE debido al estímulo que se ha generado a través de convenios internacionales como la Convención de Ramsar
sobre los Humedales. Sin embargo, hasta ahora pocas investigaciones se han llevado acabo con el propósito de
analizar si el marco actual de EAE funciona en estos países. Por esta razón, se desarrolló un caso investigativo en la
Laguna de Sonso en Colombia donde se aplica el proceso de EAE en combinación con las especificaciones de
Ramsar para el manejo apropiado de humedales. En este estudio se extraen las experiencias tanto positivas como
negativas que resultaron al aplicar el marco conjunto de EAE y Ramsar, se resalta la participación de actores locales
en el proceso de EAE, y se propone una metodología estratégica de trabajo para la Laguna de Sonso. Los resultados
obtenidos demuestran que el proceso de EAE es compatible y complementario a los objetivos de Ramsar. Se
demuestra también que una EAE es necesaria para lograr un desarrollo sostenible en la Laguna de Sonso y una
participación apropiada y justa de todos los actores locales en los futuros programas de desarrollo de la laguna.
Palabras Clave: Evaluación Ambiental Estratégica; EAE; Convención de Ramsar; Humedal; Países en Vía
de Desarrollo; Colombia.
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Introducción
En este preestudio de Evaluación Ambiental Estratégica (EAE) se pretende estudiar la implementación del proceso
descrito por el concepto de EAE en el contexto de la Laguna de Sonso localizada en Buga, Colombia. Además, con
esta investigación de carácter multidisciplinario e internacional, se pretende contribuir a encontrar formulas para
garantizar el desarrollo sostenible y la conservación de la Laguna de Sonso que es el último gran humedal que resta
en el Valle del Cauca y que sirve de hábitat para innumerables especies de plantas y animales, entre ellos aves
migratorias, y que al mismo tiempo proporciona a los habitantes del área servicios ecológicos esenciales para su
supervivencia.

Objetivos
Los objetivos generales de este estudio de tesis son:
•

Introducir el concepto de EAE en un contexto colombiano

•

Integrar a EAE y las especificaciones dadas por Ramsar sobre humedales

•

Evaluar la directriz de la Unión Europea sobre EAE como marco conceptual

• Resaltar la importancia de la participación pública en EAE
Los objetivos del caso investigativo de la Laguna de Sonso son:
•

Producir un estudio de línea base

•

Identificar los aspectos clave y los aspectos de conflicto

•

Desarrollar posibles escenarios de desarrollo y dar recomendaciones para asegurar un desarrollo sostenible
en la Laguna de Sonso

•

Describir el proceso de EAE que fue usado

•

Discutir la importancia de un enfoque “de abajo hacia arriba” en asuntos de desarrollo

Metodología
La metodología de este estudio se divide en tres etapas: un estudio preliminar, un estudio de campo y un estudio
posterior (Fig 3.1 página 3). En el estudio preliminar se conformó un grupo multidisciplinario investigativo, se hizo
una investigación del área de estudio y una revisión de literatura sobre EAE y Ramsar, se identificaron los posibles
actores y aspectos claves, se planearon las estrategias del estudio de campo, y se estableció la clase de investigación
que se iba a llevar a cabo. En el estudio de campo se aplicó una investigación iterativa con la cual se organizaron
talleres y entrevistas (Apéndices I y V), y se analizaron toda clase de informes que tuvieran una relación directa o
indirecta con la Laguna de Sonso. En el estudio posterior, se intensificó la revisión de literatura de EAE, se procesó
la información recogida, y se produjo un informe. Cada etapa de esta investigación tuvo una duración de
aproximadamente cuatro meses para un total de casi un año.

Revisión de Literatura
El enfoque dado a la revisión de literatura en esta tesis fue en las áreas de EAE, Ramsar, y de participación pública.
EAE es una herramienta que integra aspectos ecológicos y sostenibles en el proceso de toma de decisiones que se
lleva acabo cuando se elaboran políticas, planes, y programas de desarrollo (Fig 4.1 página 4). Therivel et al. (1992)
definen a EAE como “un proceso de evaluación sistemático y exhaustivo de una política, un plan, o de un programa y de sus
alternativas. El proceso de EAE incluye la elaboración de un informe que muestra los resultados de la evaluación y además que explica
cómo fue usado en el proceso de decisión pública.” El proceso de EAE tiene varios pasos básicos (Fig 4.2 página 6). El
primero se denomina el paso de filtración, donde se decide si una política, un plan o programa necesita de una EAE.
Si se decide positivamente por la EAE se continúa el proceso definiendo el rango o los límites de la evaluación. Esto
quiere decir que se identifican los principales actores y las áreas de interés, se desarrollan alternativas, y se establecen
los objetivos de la evaluación. Una vez definido el marco de la EAE, se procede a dar una descripción de la línea
base donde se consideran aspectos medio ambientales, tanto ecológicos como sociales y económicos, y se identifican
legislaciones y políticas, planes o programas de desarrollo paralelos que puedan ser fuentes de conflicto. Luego, se
describen las alternativas o los escenarios de la política, del plan o del programa, se evalúan, se proponen acciones de
mitigación y de monitoreo, se recomienda una alternativa, y se elabora el informe de evaluación ambiental estratégica.
Durante todos estos pasos es esencial la participación directa del público y de los principales actores. Colombia
todavía no ha incorporado esta herramienta en sus leyes nacionales. Sin embargo, Colombia fue el primer país de
américa latina en introducir el concepto de Evaluación de Impacto Ambiental (EIA) en sus leyes en 1974 (Wathern
1998). Además, Colombia tiene un sistema de políticas ambientales bastante avanzado lo cual es propicio para que en
un futuro se garantice la introducción de EAE y así poder evaluar las políticas, planes y programas de desarrollo del
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país. Por otro lado, Colombia firmó el Convención de Ramsar sobre los Humedales y ha designado tres humedales
como sitios de importancia internacional (Jiménez 2004). Igualmente, como es estipulado por la convención,
Colombia desarrolló en el 2001 su Política Nacional para Humedales Interiores de Colombia. No obstante, en el país
no existen leyes especificas que regulen la gestión y el manejo de humedales (MMA 2001b). Finalmente, la
Convención de Ramsar propone algunos criterios básicos que deberían ser considerados para llevar acabo un buen
manejo de humedales estratégicos (ver página 14).

Caso Investigativo: Laguna de Sonso
Con el propósito de poder dar respuesta a los objetivos de este estudio se llevo acabo un caso investigativo en La
Laguna de Sonso. La Laguna de Sonso es el último humedal de gran importancia ecológica que le resta al
Departamento del Valle de Cauca y en él se encuentran representados los intereses económicos y sociales de diversos
actores locales y regionales que hacen de este humedal un sitio favorable para poner a prueba la herramienta
investigativa de EAE. Fue entonces, en el contexto de Laguna de Sonso, que se implementó el proceso de EAE (Fig
5.1 página 17). La aplicación de este proceso de EAE dio los siguientes resultados:
- Se pudo justificar la importancia y la necesidad de usar EAE para evaluar y asistir en la elaboración de los futuros
planes de desarrollo de la laguna (Sección 5.2 ).
- Se pudieron identificar los actores clave y los aspectos clave relacionados con la laguna (secciones 5.3 y 5.5,
Apéndices VI y VII) .
- Se elaboró una descripción exhaustiva de la línea base donde se exponen los problemas más significativos que
afectan a la laguna a nivel nacional, regional y local (Sección 5.4 y Apéndice IV).
- Se crean dos escenarios que ilustran el posible desarrollo de la Laguna de Sonso y se dan recomendaciones que
podrían ayudar a lograr un desarrollo sostenible en la laguna ya que en las recomendaciones se consideran y se
integran aspectos ecológicos, económicos y sociales (Sección 5.6 y Apéndices VIII y IX).

Discusión y Conclusiones
El proceso de EAE que fue implementado en este preestudio sirvió como un marco investigativo que facilitó la
recolección de datos y que ayudó en la identificación, procesamiento y evaluación de los aspectos más relevantes de
la Laguna de Sonso. Además, con el proceso de EAE fue posible considerar, sin hacer diferencias, los intereses y los
puntos de vista de los actores más importantes del área. Igualmente, usando el proceso de EAE fue posible integrar
todos estos puntos de vista, experiencias e intereses tan diversos en una sola visión de desarrollo para la Laguna de
Sonso. Por ende, se concluye en este estudio que la implementación de EAE como herramienta de evaluación de
programas de desarrollo para la Laguna de Sonso es beneficiosa. No obstante, se identificaron también posibles retos
- como la falta actual de programas de desarrollo para la laguna, la falta de integración de los actores del área en la
toma de decisiones y la falta de voluntad política en temas ambientales - que pueden dificultar una implementación
exitosa de esta herramienta en un contexto local. Por otro lado, se discute y se concluye que EAE y Ramsar son
compatibles y además que, en el caso particular de Sonso, estas dos herramientas se complementan positivamente.
También se concluye que EAE es una herramienta que ayuda en la toma de decisiones para planes estratégicos de
desarrollo, y finalmente se concluye que EAE puede ayudar en la obtención de un desarrollo sostenible en países
emergentes como Colombia.
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The overall aims of this study are then to assess how
the current SEA concept suits developing countries,
to evaluate the suitability of using the EU Directive
on SEA as a framework when implementing SEA, to
investigate the possibilities of integrating the SEA
concept with the environmental specifications that
have been proposed by the Ramsar Convention on
Wetlands, and to study the importance of public
participation in planning decision-making process.
To develop the case study, action research was
implemented together with the current SEA process.
An action research method entails that researchers
are active participants in the study, and that iterative
investigations are carried out through interviews,
workshops, and extensive report analysis.
Additionally, by integrating the SEA concept in this
interactive and iterative research method, results like
a comprehensive baseline study of the area, local
stakeholder and key issues identification, scenario
development, and recommendations for the
development of Sonso Lagoon where given. Lastly,
this study presents a discussion of the findings, where
details concerning the possibilities of implementing
the SEA process for the Sonso Lagoon nature reserve
are given.

I NTRODUCTION

After the introduction in the United States in 1970 of
Environmental Impact Assessment (EIA) many
countries and international institutions have adopted
this environmental assessment instrument as a means
to evaluate the effects that projects cause on the
environment (Canter 1977). However, since the
beginning of the 1990s discussions regarding the need
to strategically evaluate policies, plans and
programmes have arisen. The tool that has been
proposed to carry these strategic evaluations of
policies, plans and programmes is Strategic
Environmental Assessment (SEA) (Partidário 2003).
For example, through Directive 2001/42/EC the
European Union adopted SEA to assess its
developing plans and programmes. However, despite
that SEA has become more accepted and more
sophisticated as an environmental assessment tool,
and even though developing countries have started to
consider strategic environmental issues for example
by signing international treaties like the Ramsar
Convention on Wetlands, much of the research and
applications of SEA have been carried out in the
western world. That is why, an SEA pre-study that
applies the current SEA process together with
Ramsar specifications was developed in a case study
for the Sonso Lagoon in Colombia.
Sonso Lagoon is one of the last major wetland
ecosystems remaining in the Cauca Valley region.
Hence it is of great importance for migratory and
residential aquatic birds, and other wetland associated
fauna and flora. Additionally, it also provides the
local communities with fishing and recreational
opportunities. However, both the lagoon’s
biodiversity and its generated environmental services
are diminishing due to a deterioration process that
has been going on in the lagoon since the 1950’s. The
causes for the deteriorated state of the lagoon are a
mixture of local and regional anthropogenic activities,
like discharges of poorly treated wastewater of
industrial or domestic origin, extensive agricultural
production causing high-nutrient and pesticide runoff, and lagoon hydraulic alteration from road and
dike projects. Furthermore, the local communities
experience great poverty and a social disparity, hence
there are immense needs for socio-economic
improvements in the area. The environmental
authorities of the region have initiated a planning
process for the management of Sonso Lagoon.
Hence, it was found that this was a great opportunity
to carry out this case study to demonstrate the
possibilities and benefits of implementing the SEA
process and of developing strategic planning in the
Sonso Lagoon.
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A IMS OF THIS S TUDY AND
C ASE S TUDY O BJECTIVES

The overall aims of the study are to:
• Introduce the current SEA concept in a Colombian
setting
• Integrate SEA and Ramsar through a case study
• Evaluate the suitability of using the EU Directive
on SEA as a framework when implementing SEA
• Stress the importance of Public Participation

The Sonso Lagoon Case study objectives are to:
• Provide an integrated baseline study of Sonso
Lagoon
• Identify the key aspects and conflicting issues of
the area
• Develop future development scenarios and provide
recommendations

to

ensure

the

sustainable

development of Sonso Lagoon
• Describe the used SEA process
• Discuss the importance of a bottom-up approach
for developing issues.
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was decided that action research would be adopted
for this study. By action research it is meant, that the
researchers immerse themselves in the research and
directly participate to develop an iterative research
process (Denscombe 2003). With this action research
style, the interdisciplinary group was to be directly
involved with the interviewed, and was to propose
and evaluate study recommendations together with
project stakeholders. Lastly, with action research, an
iterative research process was to be developed were
new interview possibilities were to be identified by
performing interviews. For example, one interview
should provide information regarding other potential
interviews, and more study materials.
Fieldwork Study Phase: In this implementation phase,
action research was applied through interviews,
workshops, field visits, sampling, and document
identification and analysis. The main purpose of this
phase was to extend the interdisciplinary group’s
previously identified stakeholder and key issues list,
and to collect as much data as possible regarding the
lagoon. In the process, the group met constantly and
worked together on the research work. From these
meetings and from the hands on field experience,
working strategies and research needs were identified.
These strategies and needs, however, regularly
changed as information collected in one particular
day led to new research opportunities. Hence, an
iterative, flexible and open to change working
methodology was established in this second study
phase. Even though this flexible working
methodology was time consuming, it was useful
because it aided to gain an in-depth and up to date
knowledge of the state of the area’s environment and
of its socio-economic conditions.
Post-Fieldwork Study Phase: In this phase, data
collection continued but in the form of a literature
research study. Reports concerning both SEA and
Ramsar were studied, and useful data was extracted.
Then, this data together with the information that
was collected on the field was processed and used in
the writing of this report. As an aid in the writing
process, the current SEA process was used (refer to
section 4.2). Lastly in this phase, the interdisciplinary
group met often and worked to develop strategies
and goals so that an integrated report that expressed
all possible views could be produced.

M ETHODOLOGY

The methodology used in this study can be divided
into three main phases: a pre-fieldwork study phase, a
fieldwork study phase, and a post-fieldwork study
phase (Fig 3.1). In the pre-fieldwork study phase the
project group was formed, a background
investigation of the study area and a literature review
were carried out, preliminary stakeholders and key
issues were identified, fieldwork strategies were
planned for, and the type of research to be used was
defined. In the fieldwork study phase, an action or
iterative research style, characterized by the
application of interviews, workshops, and report
examination, was implemented. Additionally, in this
phase data was collected, and key stakeholders and
key issue identification was performed continuously.
In the post-fieldwork phase, the literature review was
continued, collected data was processed using a
proposed SEA process, and a report was produced.
Lastly, these three phases were completed in a year,
and each phase was completed in approximately a
period of four months.
Pre-Fieldwork Study Phase: In this initial stage a first
contact was established with the regional
environmental agency in Cali that proposed a study
for the Sonso Lagoon area. The project was then
presented to colleagues with different professional
backgrounds with the purpose of working together in
an interdisciplinary group. The group was conformed
by a chemical engineer, a computer scientist, an
environmental engineer, and an economist. Several
meetings were arranged, and different approaches to
the study were identified. It was decided that focus
would be placed on Geographical Information
Systems (Smith 2005), on heavy metal transportation
modeling (Gischler 2005), and on an SEA pre-study.
Hence, it was established that three interrelated but
different theses on Sonso Lagoon would be
preformed. Additionally, by reviewing the obtained
information from Cali, a set of preliminary
stakeholders and key issues was determined.
Moreover, by reading the current SEA literature an
investigative process was identified for this case
study. It was decided that the fieldwork should be
carried through interviews, sampling, workshops, and
document identification and revision. Furthermore, it

-Group Creation

Pre-fieldwork Study Phase

-Area background study
-Stakeholders and key issue identification
-Field strategies determined
-SEA literature review and nature of research established

Time

-Action or iterative style research implemented

Fieldwork Study Phase

-Data collection
-Stakeholders and key issue continuous identification

-Literature review carried out

Post-fieldwork Study Phase

-Data processing
-Report elaboration (SEA process)

Figure 3.1. Methodology steps carried in this study.
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programme. Which consist of a systematic and comprehensive
process including an environmental assessment of a policy, plan
or programme and of its alternatives. Also including a written
report showing assessment results and how it is used in the
public decision-making process” (Therivel et al. 1992).
There might also be a need to define the different
levels of strategic actions that can be subjected to
SEA (Fig 4.1); “a policy may be considered as the inspiration
and guidance for action, a plan as a set of co-ordinated and
timed objectives for the implementation of the policy, and a
programme as set of projects in a particular area” (Wood and
Djeddour 1991). In reality, the actual difference
between this terms might be more diffuse and not
that obvious.
The SEA process has been developed over the last
decades, and it is steadily becoming a requirement in
many countries. Still, as a concept, SEA is in a
maturing phase, and many different models have
been developed. However, there is a general
agreement on some basic principles and requirements
with respect to SEA (adapted from Therivel 2004 and
SWES 2004):

REVIEW

The literature review of this study focuses on SEA,
Ramsar, and public participation.

4.1

SEA - Strategic Environmental
Assessment

Strategic Environmental Assessment (SEA) is a tool
that integrates environmental and sustainability issues
in the decision-making process that takes place when
drafting policies, plans, and programmes. By
implementing SEA, the negative consequences
brought upon the environment and the human
community by policies, plans and programmes should
be avoided. However, during the last decades much
focus has been given to Environmental Impact
Assessment (EIA) that assesses the environmental
impacts caused by specific projects. EIA was first
introduced in the National Environmental Policy Act
(NEPA) of 1969, which became effective in 1970 in
the United States (Canter 1977). Since then EIA has
been implemented in a number of countries, for
example in Canada in 1973 (Wathern 1988).
Furthermore, EIA has been implemented in a
number of international organisations such as the
European Union (OJEC 1997). But, even though
EIA has become established at an international level,
the analysis of overall and cumulative impacts caused
by multiple projects has been neglected. Additionally,
the consequences caused by a set of projects have
been overlooked, and the question of how to control
overall development without a strategic overview has
been raised. The use of SEA has been considered to
be one way to acknowledge the negative cumulative
impacts that might arise from multiple projects.
Moreover, the most important purpose of SEA is to
help to establish a well-planned and controllable
strategic development within the limits of a long-term
sustainability, and that these issues be integrated in
the formulation of plans and programmes (DEAT
2000). SEA has been defined as an “environmental
assessment of a strategic action: a policy, a plan or a

•

improving
the
(policy/plan/programme)

•

identify the current baseline conditions and
problems in the area

•

focus on
constraints

•

identify the best option by considering relevant
alternatives

•

identify and assess the likely impacts of the
strategic action on the environment

•

minimize negative impacts, enhance positive
benefits and compensate for the loss of valuable
features and benefits

•

promote and involve stakeholders, the public and
other organisations

•

produce an environmental report

key

strategic

action

environmental/sustainability

Least detailed,
widest range of
options

Most highlevel/strategic
Policy SEA
Plan SEA
Programme SEA
Most site
specific, least
strategic

Project EIA

Most detailed,
narrowest range of
options

Fig 4.1. Illustration of the different levels of SEA and EIA in the decision-making process (adapted from SWES
2004 and DEAT 2000).
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•

be affected by the proposal. The identification of key
issues also assists in deciding upon the limits of the
scope and in the setting of an appropriate detail level.
Representatives from other authorities and
stakeholders should be involved in the process of
identifying key issues, and should be consulted when
setting the SEA objectives.

take the environmental information and
stakeholder comments into account in decisionmaking

monitor the impacts of implementing the strategic
action.
According to SEPA (2000), the term environment as
used in SEA should be given a wide definition and
could include:

•

•

ecological conditions,
biodiversity

nature

values

•

cultural heritage, including the build environment
and aesthetics

•

Human health and disturbances impacting health
and well-being

•

Risks of accidents

•

Minimizing the use of natural assets, energy, land
and water resources

4.2.3

A baseline study should be performed to describe the
state of the environment, including bio-physical
features and socio-economical aspects. Coexisting
and maybe conflicting legislation, policies, plans or
programmes should also be identified and described.
The environmental characters of the issues identified
to be of certain interest in the scoping process,
should be described in more detail. Additionally,
future trends that may affect the proposed plan
should be described. The information for the baseline
description can be gathered in various ways: through
expert reports, search of databases and Internet, and
through consultation with experts, stakeholders and
other people having a good knowledge of the area’s
history and development.

and

Furthermore, an SEA can include other factors of
importance to obtain a sustainable development, such
as social, economical or socio-economical conditions.

4.2

4.2.4

Description of Basic SEA Process

Screening

The first step in the SEA process is the screening,
where it is decided whether an SEA is required for a
proposed policy, plan or programme. The reasons for
performing an SEA can be determined through legal
or organisational requirements or an identified need
when significant negative impacts on the natural
and/or the human environment are likely to occur.
Different countries and organisations have different
screening methods, some guided by lists for actions
that do or do not require SEA, and others leaving the
judgement to the environmental authorities at the
appropriate decision level.

4.2.2

Alternatives

In this step, the proposed alternatives for the policy,
plan or programme are described. If the planning
process is run parallel to the SEA process, the
environmental objectives and the environmental
constraints should have been integrated and
considered in the proposed alternatives. Here too, the
public and other stakeholders should be involved.
Additionally, a zero alternative (referred to as the
doing-nothing alternative in the literature) should be
developed to be able to see the development
outcome of an area if proposed other alternatives are
not implemented. The zero alternative will be used as
a relevant reference when evaluating the new strategic
alternative proposals. This alternative development
should be a dynamic process that should lead to the
formulation of a realistic planning alternative that will
bring minimum negative impacts to the natural and
the human environment.

The structure of an SEA can vary between different
models developed around the world. But to be able
to explain the basic steps in the SEA process a more
general description is presented here. The process is
illustrated in Fig 4.2, where it can be seen that the
SEA should be a parallel process to the development
of the new policies, plans or programmes.
Furthermore, the figure shows the importance of
involving and consulting other authorities,
stakeholders and NGOs (this chapter is partly
adapted from Therivel 2004, DEAT 2000, SEPA
2000).

4.2.1

Baseline Description

4.2.5

Assessment and Evaluation of Alternatives

The likely impacts on the environment, both positive
and negative, from the proposed alternatives should
be identified and assessed. Furthermore, likely
indirect, cumulative and secondary impacts should
also be identified and assessed. The impact
assessment should be focused on the key issues
identified in the scooping process, and it should be
related to relevant, accepted standards and norms
when needed. The results from the assessment of
alternatives should be compared and evaluated
against each other. Different techniques can be used
such as SWOT-analyses (strength, weakness,
opportunities, threats), quality or quantity analyses,
ranking and weighting process, cost/benefit analysis,
scenario analysis etc (Partidario 2003).

Scoping

After the screening process, the scope of the SEA has
to be set. The scoping includes identifying needs,
problems, stakeholders, areas of interest, alternatives,
and setting environmental objectives for the SEA.
Significant strategic issues have to be identified to be
able to focus the SEA on key issues that are likely to
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that actions that need to be taken to carry out a
needed mitigation.

Mitigation and Monitoring of Effects

The mitigation measures to avoid, reduce, repair and
compensate negative impacts, and also to enhance
positive impacts when implementing the proposed
policy, plan or programme should be identified and
suggested. The effects on the environment that may
result after implementation of the strategic action
should be thoroughly monitored. Indicators can be
used in the monitoring to detect possible negative
deviation from the environmental status described in
the baseline study, and they can help to determine

4.2.7

Environmental Report

The complete SEA process should be described
including recommendation of alternative, mitigations
and monitoring actions. The report should be
focused on the major issues and should also include a
non-technical summary, where the information is
made easily available for non-experts.

SEA Process
Screening (Is SEA needed?)

Development of new
policy/plan/programme
(ppp)

Environmental report
Scoping

Involving affected
authorities, NGO’s
and other
stakeholders

- Level of detail and delimitations
- Identify stakeholders and key issues
- Setting environmental objectives

Baseline description
- Biophysical and socio-economical description
- Identify overlapping policies, plans and programmes

PPP Draft
(Alternative 1, 2 …)

Alternatives
- New PPP-alternatives
- Compare with zero alternative (without
the new PPP proposal)

Environmental assessment and
evaluation of alternatives
Recommendations

Adaptation and
revision of PPP

Recommended alternative, mitigating
measures and monitoring actions

Public consultation

Final revision

Decision-making

PPP Implementation

Monitoring
Monitoring impacts and
efficiency of mitigation measures

Fig 4.2. SEA process and the preferable interaction with the decision making process. (Adapted from
Nordregio (2003))
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4.2.8

proposals in the area, and also have limited
possibilities to influence these proposals. However,
synergies and cumulative impacts from the proposals
can be better assessed on a strategic level, if done in
an early stage and over a larger area.
Considering environmental impacts on an earlier
stage is not just about avoiding negative outcomes of
a certain proposal, more essential is the possibility to
find alternative ways of development. On the EIA
level, strategic thinking is locked by decisions made
on higher levels, and the development is controlled
into one specific direction (Therivel 2004). For
example, in road projects severe congestions have
lead to strategic decisions to improve the road
network in a region. For a single road project in this
region this means that the only opportunity to find
the best environmental option is to consider different
alternatives for its localisation. If environmental
considerations where addressed already on the
strategic level other alternatives to solve the
congestions could be developed, such as planning the
housing development to support walking and biking
or by giving priority to public transportation. As this
example shows, only performing environmental
impact assessments on a project level is insufficient to
promote sustainable development. The main reasons,
according to Shepherd and Ortolano (1996), are that
the EIA process starts too late, ends too soon, and is
too site specific. To be able to fully address
sustainability issues, strategic development objectives
and assessment of these objectives are necessary.
Sustainable development is according to the most
frequently quoted definition: "… development that meets
the needs of the present without compromising the ability of
future generations to meet their own needs" (WCED 1987).
Making decisions for future generations requires a
good understanding of the structure of society, the
understanding of the complexity of nature, and the
establishment of long-term visions. Projects often
focus on short-term benefits and positive outcomes.
Another difference between SEA and EIA, is that
while EIA is not well integrated into planning, SEA
allows for a systematic and comprehensive
consideration of sustainability principles in the
planning process, such as environmental objectives
and targets, green plans etc. (Shepherd and Ortolano
1996). Finally, one benefit that SEA has over EIA,
which is often stressed in the literature, is the
possibility it gives to help detecting, managing, and
monitoring cumulative impacts over long time
periods and larger areas (Wiseman stated in Fischer
2003). Cumulative impacts have been defined as ”the
result of additive and aggregative actions producing impacts that
accumulate incrementally or synergistically over time and space”
(Contant and Wiggings 1993). On a project level, it is
very hard to obtain an overview of how the impacts
from the new project might interact with other
planned or ongoing projects and thereby lead to
cumulative negative impacts.

Public Consultation and Decision-Making

The draft of the strategic policy, plan or programme
and the SEA report should be made available for
consultation, which can be done through public
hearings, public exhibits, placement on the web or
made available as a hard copy. The stakeholders,
other authorities, and the public should be given an
opportunity to express their opinion about the
proposal.
The recommendations from the SEA process and the
comments from the consultation should be
considered and integrated in the decision-making
process.

4.2.9

Review of SEA Process

The whole SEA process, including to the extent to
which the SEA has been able to affect the outcome
of the regular planning process, should be reviewed.
By performing a process review, feedback and
recommendations can be made available for future
SEAs.

4.3

Objectives-led or Baseline-led SEA

There are two distinctive approaches for how to carry
out an SEA: objectives-led or baseline-led approach
(Therivel 2004). In the objectives-led approach
sustainable objectives for the strategic proposal are
developed first. The whole SEA is then focused on
finding alternatives to achieve the set objectives. On
the other hand, in the baseline-led approach the
baseline study is used to identify problems and key
issues, which are considered when formulating the
objectives. The objectives-led approach might be
more appropriate for planning processes dealing with
environmental issues of a basic character or future
visions. Planning processes dealing with more
complex environmental conditions require a
thorough baseline study before important
interrelations are understood and before the
objectives can be set. Hence, for this type of planning
a baseline-led approach is more suitable. However,
the two approaches can be considered as
complementary and could therefore be combined in
the SEA process.

4.4

Why SEA instead of EIA

In many cases when performing a project EIA, the
main structure of the project is already drawn up, and
irreversible decisions have been taken such as land
acquisition, financing commitments etc. In cases like
this, there is often no time or resources to get an
overview picture of cumulative impacts and longterm consequences on society (Briffett et al. 2003).
These time and financial limitations in the EIA
process, may lead to an insufficient baseline study,
which decreases the quality of the analysis that can be
undertaken. Furthermore, EIAs on a project level
often have limited knowledge of other development
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experience. An example of this is the building of a
new railway tunnel through a mountain ridge
(Hallandsåsen) in southern Sweden. This large-scale
plan of updating the railway system was not
supported by enough environmental assessments,
which led to the use of a toxic sealing substance and
to a critical lowering of groundwater levels. The cost
for the tunnel was estimated to 170 million US
dollars, and today due to construction problems and
to environmental damages, the project is estimated to
end at a cost of 1 billion US dollar (Roxbergh 2003).
Lastly, a comparative study (Fischer 2002) of SEAs in
transport and land use planning found that
environmental impacts were considered to a greater
extent than socio-economic impacts. But the socioeconomic consideration in the planning goals or
assumptions was 38% and only 11% for
environmental impacts. This means that socioeconomic assessment is lacking, while its assumptions
are dominating in the planning process.

Environmental
and
socioeconomical benefits of SEA

The benefits from using SEA in the planning process
can be numerous. By having an integrated and
multidisciplinary instrument to assess future
scenarios, long-term negative impacts and objective
conflicts can be detected and thereby avoided or
mitigated. The following SEA aim list gives an
indication of the benefits that may result of the SEA
process. According to SEPA (2000) the general SEA
aims are to:
•

Create opportunities for taking early environmental
considerations

•

Illuminate the environmental consequences and
thereby be able to integrate environmental
considerations in the decision-making process

•

Extend the base of knowledge for decision-making
and to notice any gaps of the existing knowledge

•

Stimulate the finding of alternative solutions

4.6

•

Create opportunities to consider diffuse and
cumulative effects

•

Facilitate for future activities and decisions

Since the Rio Declaration on Environment and
Development in 1992 the concept of public
participation has been recognised around the world.
This concept was strengthened through the Aarhus
Convention in 1998, which aims to increase access to
information, public participation in decision-making,
and access to justice in environmental issues
(UNECE, 2004). Through public participation in
decision-making and in the SEA process, the local
knowledge, skills and resources of the public can be
used to produce more socially and politically
acceptable decisions. Furthermore, conflicts between
stakeholder groups can be resolved, and democracy
can be improved when public views are considered in
the decision-making process (Therivel 2004). Hence,
public participation is an important ingredient that
can help ensure sustainability in future planning and
development. However, Therivel (2004) also argues
that strategic decisions concerning policies, plans and
programmes many times are too strategic, and deal
with issues that are far away from the everyday life of
public. Additionally, public participation often seems
to be neglected or given a low priority. According to
Therivel (2004), the SEA process has traditionally
been developed with a limited public consultation.
Moreover, Shepherd and Ortolano (1996) claim that
there is a risk that public participation becomes
public relations to justify and defend a decision that
in practice already has been taken, and Devuyst et al.
(2000) have identified a risk that people might only
involve themselves when a certain strategic action will
have a negative outcome on their personal interests.
Hence, due to these constraints, at a minimum, SEA
should provide an opportunity for the public to
comment on a new proposal before it is agreed upon,
but ideally if public participation is really considered
as a valuable feature of SEA, the public should be
involved throughout the whole process.

Moreover, if an SEA is carried out on a strategic level
in the decision-making process, it might be able to
function as a framework for EIA in that it sets the
environmental limits of future developments. By
performing thorough SEAs, and by creating
frameworks for future development, the number and
the complexity of project EIAs can most likely be
reduced (Wiseman stated in Fischer 2003).
Furthermore, the SEA process can also assist when
there are situations of social dilemmas. In some cases
decisions have to be taken that will lead to a
deterioration on a local scale, but the decision will at
the same time produce a very positive result for the
region in general. Examples of this are when people
know that society needs to be protected but they do
not want to take the consequences on a local level.
This attitude is known as the NIMBY (not-in-mybackyard), and applies to situations for example when
the construction of a new landfill is considered.
When dealing with this type of decisions the
government needs a non-subjective instrument like
SEA to achieve collective public objectives (Fischer
2003). Additionally, not only is the environment
benefited by using a strategic assessment method,
likewise can the economical aspects be better
controlled and monitored. According to Fischer
(2003), the overall economic benefits can be expected
in terms of reducing the time necessary for
development and the costs associated with socioeconomic and environmental damage. The
consequences of not performing sufficient
environmental assessment before the implementation
of a project can turn out to be an extremely expensive
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4.7

Problems with SEA

4.7.2

In general, the positive results for sustainability
brought by the SEA process are significant. However,
to successfully implement the strategic thinking
proposed by SEA, one should be aware of the
problems and limitations of SEA. Therivel (2004) has
identified some general problems that might be
related with SEA:
•

Requires time, economic and personnel resources,
beside the regular planning process.

•

SEA is a new concept, which might imply a lack of
experience, baseline data, mechanisms for public
consultation etc.

•

SEA needs to cope with a vast range of decisionmaking situations, it considers other policies, plans
and programmes that range from the international
to the local level and that are dynamic.

•

SEA is only one of the inputs to the decisionmaking process. Hence, the final decision might
not reflect the recommendations made in the SEA.

4.8

Supportive Techniques in SEA

Different techniques such as GIS, economical
evaluation methods, multi-criteria analysis, indicators,
and scenario analysis can be used to support the SEA
process (Partidario 2003). Short descriptions of the
indicator, GIS, and scenario analysis techniques,
which are considered or used in this SEA pre-study,
are briefly presented in this section.

Lastly, Liou 2004 found the following complications
with SEA:
• Few or lack of alternatives proposed and
considered
• Failure to inform and/or to involve the public
during the decision-making process
• Despite legislation, failure to actually incorporate
sustainability in policy making

4.8.1

Indicators in SEA

The detail level of SEA can be rather low, as
illustrated in fig 4.2, hence there is a need to have
more overarching ways of describing and monitoring
environmental conditions (Therivel 2004). Using
indicators can be a way to track changes in the state
of the environment without an excessive need of field
investigations or sampling programmes. The
indicator, which should be selected carefully,
represents an environmental issue, for example the
level of CO2 in the atmosphere can function as an
indicator for global warming. The most common
indicators are measurable variables, which are more
or less technical (e.g. annual amount of recycled
aluminium, number of traffic accidents etc.).
However, indicators can also be of biological
character. The occurrence or disappearance of a
certain plant or animal can indicate a change in
environmental
state.
Lastly,
socio-economic
indicators like for example the rate of unemployment
and/or illiteracy rates can be used to track an area’s
development.

• Minimal and ineffective communication between
involved government agencies.

4.7.1

Problems Related to Public Participation

According to the sustainable development definition
presented earlier, we have to consider future
generations
when
discussing
sustainable
development. However, Fischer (2003) argues that if
the whole SEA process is built on a communicative
base of present stakeholders and on their interests,
the long-term sustainability will easily fail because
only present interest will be considered and those of
the future generations will be left out. The optimal
way to avoid this problem, according to Fischer
(2003), is to apply a structured and systematic SEA
objectives-led approach. Moreover, according to
Risse et al. (2003) the public’s role in the SEA process
might be more limited when compared to the public’s
role in that of EIA. However, this means that if the
public is not included at an early stage in the SEA
process, then their participation in the EIA process
will probably be insignificant since it will be too late
to be able to have influence in the decision making
process.

Problems When Implementing SEA in
Developing Countries

In a Sri Lanka case study, where the status and the
potential of performing SEAs was analysed, some
obstacles were identified that may obstruct a
successful SEA implementation. These obstacles
were: a lack of any national development plans,
priorities set on poverty alleviation, and on economic
growth and development, unstable political
environment, lack of political commitment, ethnic
division, and ongoing civil war (Brifett et al. 2003).
Furthermore, the same case study showed that there
could be some drawbacks when implementing SEA
as a new assessment instrument in developing
countries basically because governmental agencies
tend to recognise SEA to function as a replacement
of project EIAs. This misinterpretation encourages
the belief that by avoiding EIA the development
process will accelerate. Lastly, one of the conclusions
drawn from this study is that SEA requires adaptation
if it will be implemented in developing countries so
that each country’s needs are considered.

4.8.2

GIS

GIS or Geographical Information Systems is a
method where spatial data can be processed and
displayed. Normally, GIS is used to map data and can
therefore be an important method to support the
baseline description (Joao and Fonneca 1996). It can
9
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Table 4.2. Advantages and disadvantages of using
scenario analysis in the SEA process (adapted from
Therivel 2004).

be used to illustrate bio-physical or political
boundaries, such as maps showing soil types,
elevation data or land-use coverage. GIS can also be
used as an instrument to process and analyse multiple
spatial data, and it can be used in the screening,
scoping, impact assessment, and in the evaluation of
alternatives in SEA process. In addition, parallel to
this SEA pre-study the possibilities of using GIS in
the SEA process were studied in Smith (2005). The
study showed that the potentials for future use of
GIS are high, and that GIS has the ability to increase
the efficiency and the quality of the SEA. Table 4.1
shows the advantages and disadvantages of using GIS
in the SEA process.

Scenario analysis advantages
+ Gives more realistic data which reflects
uncertainties
+ Gives ideas for reducing uncertainties, leads to
more robust strategic actions
+ Supports the precautionary principle
Scenario analysis disadvantages
- Can be time and resource intensive
- Requires a good knowledge of the prevailing system
and the ongoing trends

Table 4.1. Advantages and disadvantages of the
application of GIS in the SEA process.

GIS advantages

4.9

+ Visual presentation of information, the data are
made more comprehensible for non-experts
+ Once initiated GIS can be used as a
multifunctional method in all parts of the SEA
+ Large amount of complex data can be processed
and made visually available

In Europe the concept of environmental assessment
to support decision-making started to be considered
in the 1970’s. Eventually, this led to the
implementation of an EIA directive on a project level
in 1985 (OJEC 1985). However, the first critiques of
its application and effectiveness stated that the
environmental assessment of projects comes too late
in the decision making process, and that this
prevented to evaluate and compare environmental
effects and alternatives in a phase where they still can
be altered. This recognised limitation of EIAs, and
the positive experience with strategic environmental
assessments in some of the member states and
international organisations, led to a EU proposal for
an SEA directive in 1996 (Feldmann et al. 2001). In
2001, the EU reached an agreement upon the new
directive: “Directive 2001/42/EC on the assessment of the
effects of certain plans and programmes on the environment”
(OJEC 2001). Three years were given, to union
Member States (until July 2004), to integrate the new
legislation.
The EU Directive on SEA is created to be a
minimum environmental assessment framework,
which only gives broad principles, and leaves the
details to be developed by the Member States (8th
paragraph of the preamble) (op.cit). In the first article
of the Directive the following objective is stated:
“The objective of this Directive is to provide for a high level of
protection of the environment and to contribute to the
integration of environmental considerations into the preparation
and adoption of plans and programmes with a view to
promoting sustainable development, by ensuring that, in
accordance with this Directive, an environmental assessment is
carried out of certain plans and programmes which are likely to
have significant effects on the environment.”
Additionally, the sections below describe some of the
basic steps and the important requirements of the
new EU Directive on SEA (OJEC 2001).

GIS disadvantages
- Requires technical expertise
- High initial cost
- Time consuming data collection
- Limited to spatial analysis

4.8.3

EU Directive on SEA

Scenario Analysis

Scenario analysis is a technique used to forecast the
impacts of a strategic proposal. With this technique
different scenarios can be analysed and their possible
future positive or negative outcomes can be
compared. The forecasts are normally based on
current trends and/or scenarios representing trends
outside the decision-makers’ control (Therivel 2004).
The trends are then the base for the prediction of the
impacts. The scenarios can be made out of different
levels of environmental considerations, for example
scenarios can imply lowering polluting emissions with
75%, 25% or with levels stipulate in the zero
alternative. Besides environmental considerations, the
scenario analysis can also illustrate social and
economical development impacts caused by the
analysed strategic action. Table 4.2 shows the
advantages and disadvantages of using scenario
analysis in SEA.
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4.9.1

that should be covered in this step, and it determines
the decision level at which they should be carried out.
However, as can be seen in the Directive’s
description of the screening, a clear limit of proposals
that should be subjected to SEA is not given.
Furthermore, the Directive does not mention if
different types of SEA, depending on type and size of
the proposal, should be carried. It could therefore be
said that the scoping process where the range, detail
level, and prioritised issues of the SEA are decided is
not clearly prescribed in the Directive.

Screening

In the screening process, where it is decided whether
a plan or programme should be subjected to an SEA,
the EU directive states that an environmental
assessment shall be carried out for all plans and
programmes (article 3):
a) That are prepared for agriculture, forestry,
fisheries, energy, industry, transport, waste
management,
water
management,
telecommunications, tourism, town and country
planning or land use and which set the
framework for future development consent of
projects listed in Directive 85/337/EEC on the
assessment of the effects of certain public and
private projects on the environment.
b) Which, in view of the likely effect on sites, have
been determined to require an assessment
according to Directive 92/43/EEC on the
conservation of natural habitats and of wild
fauna and flora 92/43/EEG (Habitats
Directive). These areas form the Natura 2000
network in EU, which are likely to have
significant environmental effects.

4.9.3

An environmental report has to be established for
plans and programmes covered by the Directive. This
report should mainly identify, describe and evaluate
the likely significant effects on the environment, and
it should identify, describe and evaluate reasonable
alternatives by taking into account the set objectives
and the geographical scope (Article 5). Table 4.3,
shows the information that should be included in the
environmental report.

4.9.4

Consultation

Consultation is a required part of the Directive. It is
stated that the plan or programme proposal and the
environmental report should be made available for
appropriate authorities and to the general public that
are or might be affected, or that could have an
interest in the decision (Article 6). This includes nongovernment organisations (NGOs), such as those
promoting environmental protection, and also other
concerned organisations. Moreover, the Directive
states that consultations should take place at different
stages of the SEA process, specifically in the
screening, environmental reporting, plan proposal,
and decision-making stages. Additionally, in the
scoping stage, which is poorly defined and regulated,
it is stated that consultations have to be taken with
the appropriate authorities (Article 5.4). However, the
Directive does not regulate how the consultations
should be performed or how thorough they should
be. It is up to the Member States to determine the
detailed arrangements for the consultations with the
authorities and with the public (Article 6.5).

Additionally, the Directive states that Member States
shall determine if other plans and programmes that
are not referred to above, and that might bring
significant environmental effects, should be assessed.
It is also up to every Member State to decide whether
every single plan or programme should be assessed,
or, by specifying types of plans and programmes, to
establish whether they are likely to have significant
environmental effects and therefore should be
covered by this Directive. When member states
perform this evaluation they should in all cases take
into account relevant criteria defined in the Directive
(Annex II). Lastly, certain plans and programmes are
excluded from being subject to the Directive, these
are:
- Plans and programmes that serve national
defence or civil emergency
- Financial or budget plans and programmes

4.9.2

Environmental Report

Scoping

The SEA Directive in Article 5.2 and Annex I
partially states the requirements and the general issues
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Table 4.3. List of requirements that have to be fulfilled in the environmental report (Annex I, Directive 2001/42/EC).

(a) an outline of the contents, main objectives of the plan or programme and relationship with other relevant
plans and programmes;
(b) the relevant aspects of the current state of the environment and the likely evolution thereof without
implementation of the plan or programme;
(c) the environmental characteristics of areas likely to be significantly affected;
(d) any existing environmental problems which are relevant to the plan or programme including,in particular,
those relating to any areas of a particular environmental importance, such as areas designated pursuant to
Directives 79/409/EEC and 92/43/EEC;
(e) the environmental protection objectives, established at international, Community or Member State level,
which are relevant to the plan or programme and the way those objectives and any environmental
considerations have been taken into account during its preparation;
(f) the likely significant effects on the environment, including on issues such as biodiversity, population,
human health, fauna, flora, soil, water, air, climatic factors, material assets, cultural heritage including
architectural and archaeological heritage, landscape and the interrelationship between the above factors;
(g) the measures envisaged to prevent, reduce and as fully as possible offset any significant adverse effects on
the environment of implementing the plan or programme;
(h) an outline of the reasons for selecting the alternatives dealt with, and a description of how the assessment
was undertaken including any difficulties (such as technical deficiencies or lack of know-how) encountered
in compiling the required information;
(i) a description of the measures envisaged concerning monitoring in accordance with Article 10.
(j) a non-technical summary of the information provided under the above headings.

4.9.5

to introduce EIA in Latin America in 1974 (Wathern
1998), and it has developed its own way to
strategically include environmental aspects into its
national, regional, and municipal developing plans.
This environmental thinking was conceived in 1991
with the new Colombian Constitution, and reinforced
in 1993 with Law No. 99. With this law, the Ministry
of Environment and the SINA (National
Environmental System) were created (CVC 2003).
The SINA is the country’s environmental set of
directives that provide a frame for all national
environmental policies, and that make sure that
environmental aspects are included in the National
Development Plans. Additionally, SINA directives
are incorporated at a regional level through the
PGAR (Regional Environmental Management Plan).
For example, the PGAR includes wetland,
biodiversity, environmental education, and cleaner
production national environmental policies that
derive from the SINA. However, the PGAR
addresses aspects that are specific to each region. It
for example focuses on regional stakeholder
participation, and it aids to incorporate environmental
issues into each region’s Regional Development
Plans.
Moreover, the regional environmental
strategies described in PGAR are incorporated into

Decision-Making

The results from consultations have to be taken into
account during the preparation of the plan or
programme and before the decision process is carried
out. Furthermore, stakeholders (authorities, public
and NGOs) have to be informed about the taken
decision. It has to be shown how the environmental
issues have been integrated, and how the collected
opinions from the consultations have been taken into
consideration (Article 8 and 9).

4.9.6

Monitoring and SEA Review

It is mentioned in Article 10 that plans and
programmes that are being carried out have to be
monitored to identify unforeseen negative impacts,
and to be able to mitigate these impacts (Article 10).
Moreover, member states are obliged to continuously
monitor and evaluate the proceedings and the
outcome of this directive, and they even have to
report constructive feedback (Article 11). However,
in the new SEA Directive, there are no explicit
obligations for reviewing every single performed
SEA.

4.10 SEA in Colombia
The SEA concept has not yet been integrated in
Colombia law. However, Colombia became the first
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Environmental Aspects in Colombia’s Development Plans

Development Plans

Environmental Policies

Responsible Institutions

SINA

Ministry of Environment

Regional Dev. Plans

PGAR

Regional Env. Agencies*

Municipal Dev. Plans

PGAR

Regional Env. Agencies*

National Dev. plans

Figure 4.3. Environmental aspect integration in Colombia’s development planning.
*Note: The regional environmental agencies, in the Cauca Valley Department’s case the CVC, are in charge of creating the long-term PGAR plans,
and of creating a more short-term action plan called the PAT (Three Year Action Plan).

came into force in 1975. Moreover, it is the only
global environmental treaty that deals with a
particular ecosystem. Currently, 142 nations have
agreed to join the Ramsar objectives to prevent the
loss of wetlands and to ensure their conservation.
There are 1,397 designated sites worldwide with a
total surface area of 122,768,972 hectares (Ramsar
2004a). Signatory countries are obligated to follow
these basic rules: list at least one wetland site for
Ramsar designation, promote wise use of wetlands,
establish nature reserves in wetlands (whether or not
they are included in the Ramsar List), cooperate
internationally (especially regarding transfrontier
wetlands, shared water systems, and shared species),
and report on progress in implementing
commitments according to the convention (Ramsar
1994). The term wetland has a broad definition in the
Ramsar Convention, which includes areas of marsh,
fen, peatland or water, whether natural or artificial,
permanent or temporary, with water that is static or
flowing, fresh, brackish or salt, including areas of
marine water, where the depth of which at low tide
does not exceed six metres (Ramsar 1994).

the various Municipal Development Plans (Fig 4.3).
Moreover, apart form providing a general picture of
the Colombian planning structure, its is important to
mention, for the purposes of this study, that the
process used to develop PGAR environmental
strategies is very similar to the process that is used by
SEA to assess policies, plans and programmes. For
example, when creating the PGAR plans, the process
starts with a preliminary phase were stakeholders are
identified and invited to participate in the plan’s
development. Then a baseline study that describes the
region’s present ecological and socio-economic
conditions is developed. Furthermore, key issues are
identified and used to prepare desired regional future
development scenarios. In turn, from these scenarios
a set of long-term aims, strategies, and actions are
derived. Moreover, a monitoring plan using indicators
is prepared to follow up on the proposed long-term
actions, and finally the region’s key actors are given
the responsibility to implement them (CVC 2003).
However, one important difference between the
process that takes place with PGAR plans and the
SEA process, is that with the former the proposed
alternatives or scenarios are not assessed.

4.11.1 Strategic Framework for the List of Wetlands of
International Importance

4.11 Ramsar Convention on Wetlands

One of the key documents in the Ramsar Convention
is the “Strategic Framework for the List of Wetlands
for International Importance” (Ramsar 1999). The
following vision for Ramsar sites is stated in this
document:
“To develop an international network of wetlands which are
important for the conservation of biological diversity and for
sustaining human life through the ecological and hydrological
functions they perform” (Ch. II, Ramsar, 1999).
In order to realise the above vision, four objectives
have been set. These objectives are listed below
accompanied with comments that were found to be
in line with this study:

Wetlands have recently been given a very high
protection status, due to their provision of valuable
natural resources to wildlife and to people. In
addition, these positive wetland characteristics have
led to the creation of the “Convention on Wetlands
of International Importance especially as Waterfowl
Habitat” more commonly referred to as the Ramsar
Convention on Wetlands. The Ramsar Convention is
an intergovernmental treaty that provides a
framework for national action and international
cooperation for the conservation and wise use of
wetlands and their resources (Ramsar 1999). It was
adopted in the Iranian city of Ramsar in 1971 and
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1. “To establish national networks of Ramsar sites in
each Contracting Party1 which fully represent the
diversity of wetlands and their key ecological and
hydrological functions”
Every country should have at least one designated site in
every biogeographic region2

Criterion 1: A wetland should be considered
internationally important if it contains a
representative, rare, or unique example of a natural
or near-natural wetland type found within the
appropriate biogeographic region.
Determination of biogeographic regions within their territory or at
the supranational/ regional level. The range of wetland types
present and in particular noting rare and unique ones. Within
each biogeographic region provide the best examples for
designation.

2. “To contribute to maintaining global biological
diversity through designation and management of
appropriate wetland sites”
Wetlands consisting of threatened ecological communities or
have species identified as vulnerable, endangered or critically
endangered according to IUCN3 Red list or equal
programmes and legislation should be included in the
Ramsar list.

Criterion 2: A wetland should be considered
internationally important if it supports vulnerable,
endangered, or critically endangered species or
threatened ecological communities4.
Particular consideration should be given to listing wetlands that
support globally threatened species at any stage of their lifecycle,
such as supporting population of a species along a migratory
pathway or flyway.

3. “To foster cooperation among Contracting Parties,
the Convention’s International Organization
Partners, and local stakeholders in the selection,
designation, and management of Ramsar sites”
Supporting cooperation between Contracting Parties along
routes of migratory species. But also supporting a stronger
role for and from non-government and community-based
organisations in the strategic development of the Ramsar
List and the subsequent management.

Criterion 3: A wetland should be considered
internationally important if it supports populations
of plant and/or animal species important for
maintaining the biological diversity of a particular
biogeographic region.
Greatest conservation value characteristics are; "hotspots" of
biological diversity, evidently species-rich, centres of endemism,
contain the range of biological diversity occurring in a region etc.

4. “To use the Ramsar site network as a tool to
promote national, supranational, and international
cooperation in relation to complementary
environment treaties”
Using Ramsar sites as baseline and reference areas to detect
trends in the loss of biological diversity, climate change and
process of desertification.

Criterion 4: A wetland should be considered
internationally important if it supports plant
and/or animal species at a critical stage in their
life cycles, or provides refuge during adverse
conditions.
Critical sites for mobile or migratory species are those that contain
particularly high proportions of populations gathered in relatively
small areas at particular stages of life cycles. Critical sites can
also provide special ecological characteristics for non-migratory
species. An example can be sites with deeper pools, which remain
water filled through dry seasons.

The “Strategic Framework and guidelines” presents
criteria and recommendations for identifying priority
wetlands that could be declared as Ramsar sites.
Hence, a list of eight selection criteria have been
established, which is presented below together with
some explanatory comments.

Criterion 5: A wetland should be considered
internationally important if it regularly supports
20,000 or more water birds.
Sites with globally threatened species have the greatest
conservation value. Non-native water birds should not be included
in the calculations.
Criterion 6: A wetland should be considered
internationally important if it regularly supports 1%
of the individuals in a population of one species or
subspecies of water bird.

1

Contracting parties are in this context member states that
have sign the Ramsar Convention on Wetlands.
2
Biogeographic regions are scientifically rigorous determination
of regions as established using biological and physical
parameters such as climate, soil type, vegetation cover, etc
(Ramsar, 1999).
3
IUCN; International Union for Conservation of Nature and
Natural Resources.

4 Threatened ecological communities are communities subject to
current and continuing threats likely to lead to extinction.
Examples of such treats are: marked decrease in geographic
distribution (less than 10% of former range or size), marked
alteration of community structure, loss or decline in native key
species etc. (Ramsar,1999).
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4.11.2 Sustainability and Maintenance of Ecological
Character

Criterion 7: A wetland should be considered
internationally important if it supports a significant
proportion of indigenous fish subspecies, species
or families, life-history stages, species interactions
and/or populations that are representative of
wetland benefits and/or values and thereby
contributes to global biological diversity.

The Ramsar Convention has a principle of wise use.
This wise use of wetlands has been defined as “their
sustainable utilisation for the benefit of mankind in a way
compatible with maintenance of the natural properties of the
ecosystem” (Ramsar 2004b). The designation of Ramsar
sites is just an initial step along a conservation and
sustainable use pathway, towards achieving a longterm wise (sustainable) use of the site. Furthermore,
this concept includes recognition that wetlands
through their ecological and hydrological functions
provide invaluable services, products and benefits
enjoyed by, and sustaining, human populations. As a
result the Ramsar Convention promotes wetlands
that can provide these functions and values to future
generations.
Ramsar sites are according to the guidelines expected
to be managed in a way to maintain their ecological
character5. The ecological character is therefore an
indication of the ‘health’ state of the wetland and
changes may show that there is degradation in
progress, which may eventually ruin the wetland.

Criterion 8: A wetland should be considered
internationally important if it is an important
source of food for fishes, spawning ground,
nursery and/or migration path on which fish
stocks, either within the wetland or elsewhere,
depend.

Besides the Ramsar site criteria the guidelines give
more aspects and recommendations to consider in
the process of designation. An extraction of aspects
of greater interest are listed below:
- Consider all species, even though only water birds
and fish have specific guidance in the criteria.
These wetland taxa are not the only for which sites
can and should be listed.
- Smaller sites should not be overlooked. In fact,
they may be especially important in maintaining
habitat or ecological community-level biodiversity.
- Not only pristine areas should be considered. Areas
that have been subject to impact from human
activities can be listed, which can give these areas
recognition as internationally important. Ramsar
designation can in this way be the starting point for
a process of recovery and rehabilitation of a site,
which in the first place meets the criteria for being
listed.
- If a wetland site gains national protection status
because it provides critical habitat for endemic
wetland-dependent species, it should also qualify as
a Ramsar site. Contracting parties should therefore
review current, proposed and future national
protected areas to see that consistency is applied.
- The presence of well-known “flagship” species can
have a great symbolic and awareness raising value
for the wetland conservation.
- Contracting parties are encouraged to include
buffer zones around the wetland, to support
feeding and resting areas etc and to allow
appropriate management of the site. Where
dynamic water changes occur it is important that
the site is large enough for natural succession of
vegetation. Continuity of a wetland with a
terrestrial habitat of high conservation value will
enhance its own conservation value.
- Clusters of small sites should also be considered,
where these are linked in their use of common
population of animals or if sites are ecologically
interdependent (sites part of a distinct wetland
district with a common developmental history).

4.11.3 Impact Assessment in the Ramsar Convention
The linkage between impacts assessment and
international conventions, such as the Ramsar
Convention, have only recently started to become
established. In the main Ramsar document only a
vague implied requirement of impact assessment can
be found (article 3.2, Ramsar 1994):
“Arrange to be informed at the earliest possible time if the
ecological character of any wetland…has changed, is changing
or likely to change as the result of technological developments,
pollution or other human interference”.
However the Ramsar Convention resolution VII.16
from 1999 urges the member states to take account
of “..Strategic Environmental Assessment (at local, provincial
and catchment/river basin or coastal zone levels) when
assessing impacts of development proposals or changes in
land/water use”. Furthermore, a handbook on impact
assessment (IA) has been developed by the Ramsar
Convention. It contains recommendations of IA
process design, and specifies issues that need special
attention in a wetland context (Ramsar 2004b). One
important difference between an ordinary IA and one
concerning a Ramsar site is the baseline. In the case
of Ramsar the baseline should be the target condition
(ecological character), while a baseline in an ordinary
IA describes the actual environmental and socioeconomic conditions of an area. The handbook on IA
also emphasises the importance of taking biodiversity
into consideration throughout the IA process (op.cit).

5

Ecological character is the sum of the biological, physical, and
chemical components of the the wetland ecosystem and their
interactions which maintain the wetland and its products,
functions and attributes (Ramsar, 1999).
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4.11.4 Ramsar in Colombia
In 1997 thorough Law No. 357 Colombia ratified the
Ramsar Convention.
In doing so, Colombia
designated the Cocha Lagoon and the Magdalena
River estuary delta, which includes the Cienga Grande
de Santa Marta Lagoon, as Ramsar protected sites.
Then in 2002 with Decree No. 1667, the deltas of the
rivers San Juan and Baudó were also included in
Ramsar’s list of wetlands of international importance
(Jiménez 2004). Additionally, as is recommended by
the conference, Colombia developed in 2001 its
National Policies for Colombian Interior Wetlands.
In the vision of these policies, Ramsar concepts like
wise use of wetland resources, integral management,
sustainable development, and public participation are
considered and integrated.
Furthermore, these
policies define specific strategies, aims and action
plans to better manage wetland ecosystems, to defend
their conservation and restoration, and to promote
their importance and their ecological and socioeconomic value. However, presently in Colombia
there is no specific set of norms that regulate the
management of wetland resources (MMA 2001b).
Moreover, it is mentioned that the sole law that
directly gives responsibility of wetland conservation
and protection to the government is Law No. 357,
and furthermore it is claimed that due to this lack of
norms, sever damages have been caused to wetland
ecosystems in the country (op.cit).
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programmes deriving from this strategic planning
could be assessed with SEA before they are
implemented.
Due to Sonso Lagoon’s complex environmental
situation, to its past development, and to the future
managerial actions that will probably take place in the
nature reserve, it is considered that the lagoon
provides with a good opportunity to demonstrate the
benefits of implementing the SEA process. Lastly, it
thought that if this case study is successful it could be
made a model to be implemented in Colombia and in
other developing countries.

C ASE S TUDY :
S ONSO L AGOON
Introduction

The Cauca Valley consisted of an extensive system of
wetlands that were regularly flooded by the Cauca
River (Montoya and Flórez 2004 interview).
However, these wetland areas have been severely
deteriorated by a series of human actions during the
last century (CVC 2003). This negative trend has led
to a significant loss of wetlands in the valley, and to a
reduction of water quality and water supply. In the
Cauca Valley Sonso Lagoon is the only major
remaining wetland. It plays an important role for
migratory and residential aquatic birds, and for other
organisms that depend on wetland ecosystems for
their survival. Moreover, apart from sheltering
valuable flora and fauna, the Sonso Lagoon provides
fishermen communities and area landowners with
important environmental services. Hence, due to its
nature characteristics and to its socio-economic value
the regional environmental agency, the CVC, has the
ambition to declare Sonso Lagoon a Ramsar site
(CVC 2002). However, presently the survival of
Sonso Lagoon is threatened by a series of human
activities such as a road construction, extensive and
intensive land use practices, drainage, agrochemical
and industrial pollution, diking (flooding control), and
the introduction of non-native species. Furthermore,
during the last decades much research and actions
have been carried out to try to mitigate the problems
caused by these human interventions. But the success
of the campaigns has been very limited mostly
because the problems that affect the lagoon are very
complex. However, there is a lack of strategic and
sustainable consideration in the management of the
lagoon. In the past, mitigation actions such as water
hyacinth harvesting, dredging, and a construction of a
new outlet channel have been carried but few
considerations have been taken to establish how these
mitigation actions interact, how they affect
stakeholders, and what their long-term effects will be
on the lagoon. By analysing the complexity of the
problems and the diversity of stakeholder interests
around Sonso Lagoon, a good approach could be to
implement strategic planning to contribute to the
involvement of the inhabitants, authorities, and
lagoon experts in the management of the lagoon.
Additionally, potential strategies and action

5.1.1

Structure and Strategies of the SEA pre-study

Since the current planning for Sonso Lagoon mainly
focuses on practical day-to-day management issues
there are currently no lagoon development plans or
programmes that can be assessed with an SEA.
However, this situation is considered to be ideal for
introducing the SEA concept at an early stage in the
planning process for the lagoon. The SEA concept in
this case will be introduced through an SEA prestudy, where the benefits brought by the SEA
concept to the lagoon’s planning process will be
highlighted. Moreover, another reason for carrying
out an SEA pre-study is to aid in the identification of
important environmental and socio-economic issues
that have to be considered in the planning process for
the lagoon. However, it has to be noted that this SEA
pre-study was performed as a separate research study
and was not conducted as an integrated part of the
CVC’s regular working procedures. However, the
CVC was considered to be an important stakeholder,
and was involved and consulted in all key stages of
the SEA pre-study. Furthermore, since the purpose
of this study is to introduce the SEA concept, and
since there are no development programmes for the
lagoon to be assessed, only the first basic steps of the
SEA process have been conducted (Fig 5.1).
Moreover, a baseline-led SEA was considered over an
objective-led SEA for this study. A baseline-led SEA
was chosen because key aspects and objectives can be
set while performing the baseline study, which
provides with flexibility in situations where very little
is know about the study area. This meant that initially
for this case, only a basic scope was determined by
identifying possible main stakeholders and possible
key issues. With this partially defined scope, the
baseline study became a more dynamic process,
which resulted in a wider scope and in a more
comprehensive baseline.

Scenarios

Screening

Scoping

Determine
the need for
SEA

Formulation
Description of
Identification
Identification
of possible
political, bioof stakeof problems,
future
physical and socio- main interests
holders and
scenarios
economical situation and objectives
key issues

Baseline study

Key aspects

Fig 5.1. The basic SEA steps performed in the baseline-led SEA pre-study.
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economic aspects can be foreseen, prevented and
mitigated.

In this case were the Colombian situation was
unfamiliar, the baseline had to include a thorough
description and analysis of the political, social and
economical structure of society. Furthermore, the
baseline had to describe the complexity of the local
and regional environmental problems that directly
and indirectly affect Sonso Lagoon. The baseline, key
aspects and future development visions of the lagoon
were determined through interviews, review of old
study reports, and with field visits. Additionally,
possible-planning objectives could be established
after analysing identified conflicting issues. Lastly,
supported by the objectives and the gained
knowledge of the interrelations surrounding Sonso
Lagoon,
possible
future
scenarios
and
recommendations were formulated.

5.2

5.2.3

5.2.4

Screening

5.3

Scoping

The purpose of the scoping step is to set the
framework for the SEA. This is done by identifying
stakeholders and key issues, by establishing an
appropriate level of detail, and finally by setting the
SEA objectives. However, since in this case the SEA
pre-study was performed with a baseline-led
approach, the scoping framework was determined in
parallel to the baseline study and only finalized after
the key aspect step was concluded. This means that to
begin only a basic scope that included possible main
stakeholders and possible key issues was set.

Why Consider SEA and Not EIA

To include the future development of Sonso Lagoon
in one development project would very challenging,
because Sonso Lagoon’s development needs to
consider short term and long term actions for
infrastructure, nature conservation, socio-economic
aspects. To reach a successful and sustainable
development, the planning process for the lagoon
should therefore be made out of a set of projects that
could be part of an action programme. According to
the prevailing theory, the method for impact
assessment to be applied on multiple projects or
programmes is a Strategic Environmental Assessment
(Partidario 2003).

5.2.2

Recommendation in the Ramsar Convention on
Wetlands

There is a clear vision among the environmental
authorities (CVC 2001) and other environmental
stakeholders that Sonso Lagoon should be designated
as a Ramsar site. The Ramsar Convention documents
(1994 & 1999) recommend that SEA should be used
to assess the impact of development proposals or
changes in land or water use when these are likely to
change the ecological character of a wetland. These
recommendations do not just consider designated
Ramsar sites but all wetland areas in a country that
has signed the Ramsar Convention. Since Colombia is
a signatory country, then it is recommended that SEA
be applied to development programmes for Sonso
Lagoon.

Screening is the first step in the SEA process. It is
here where it is verified if an SEA is needed for the
proposed policy, plan or programme. The motive or
necessity for performing an SEA can be determined
by legal obligations, organisational obligations or in
other cases where the outcome of a planning process
might have significant impacts on the environment
and/or on the socio-economical situation. In
Colombia, where this case study is applied, there are
no legal obligations that require that an SEA has to
be performed in planning processes. However, in the
following subsections arguments are presented that
motivate the need of an SEA for Sonso Lagoon.

5.2.1

Type of Planning

According to EU’s new SEA-directive planning
activities regarding: water management, tourism, town
and country planning, and land use should be subject
to SEAs if they are likely to have negative impacts on
the environment. In the Sonso case, most of the
mentioned activities take place; hence an SEA could
be useful to help in their assessment.

5.3.1

Main Stakeholders and Key Issues

In the scoping stage of this case study, it was decided
that main stakeholders and key issues would be
identified through an iterative process. Basically, the
idea was that by interviewing identified stakeholders,
potential new stakeholders and new key issues would
progressively be identified. However, to start this
iterative process and to set a scope for the fieldwork,
an initial set of preliminary stakeholders and key
issues was defined. This was carried out by contacting
the local environmental agency, and by reading
several Sonso Lagoon reports. With this material and
by using a national, regional, and local level
classification, stakeholders were identified and
categorized into the following categories:

Past Experience

The projects that have been implemented to develop
and to manage and conserve the nature reserve have
been many over the years (Ramirez 2002). But,
generally most of these projects have not been so
efficient in preventing its degradation. For example,
in the case of the dredging project, where even an
EIA was applied, the results were less satisfying than
expected. One reason that could account for these
mediocre results could be the lack of strategic
planning and of overall impact assessment. By using
SEA, cumulative impacts on nature and on socio-
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- Public Institutions
- Landowners
- Industries
- Lagoon Experts
- Fishermen Communities
- NGOs
- The Community in General
(For a complete list of interviewed stakeholders refer
to Appendix I).
Additionally, at this stage of the SEA pre-study, key
issue categories were also identified with the help of
the available Sonso Lagoon literature. The identified
key issue categories were:
- Natural Aspects

- Physical Aspects

- Social Aspects

- Economical Aspects

Venezuela

Cauca
Valley

COLOMBIA

Brazil

- Political Aspects

5.4

Ecuador

Baseline Study

The baseline section of the SEA process has to do
with the description of the present conditions of the
study area. Usually, focus is placed on previously
identified key issues that help in the descriptive
process. In this case, key ecological and socioeconomic issues were identified. However, the key
issue identifying process was ongoing, and during
fieldwork and through interviews new previously
unknown issues were identified. This ongoing
process led to a very comprehensive baseline study
that is divided into national, regional and local levels.
By dividing the baseline study in levels, a clearer and
more complete picture of the interrelations that take
place between the national, regional and local social,
economic and political key identified aspects can be
given.

5.4.1

Peru

Figure 5.2. The map of Colombia, showing the
location of the Cauca Valley.

between the Liberal and the Conservative parties
broke out. Between the years of 1830 and 1886 there
were at least 19 very strong civil wars that left the
country in ruins. However, in 1886 the Conservative
party took power and started a relatively peaceful
development bonanza that lasted until 1930 (Azcárate
2004 interview). Railways, roads, ports and other
infrastructure projects started to be built allowing for
some exports and a start of a national economy.
However, even though the country enjoyed this
relatively prosperous time its economy was severely
impacted with the lost of Panama to the USA in
1903, and in 1930 with a war against an invading Peru
(Dydynski 1995). After the end of the war with Peru
in 1933, the Liberal party that was in power waged a
war against the Conservatives until 1946, when the
latter retook power and avenged themselves also
through war until 1957 when the two parties signed a
peace treaty (op.cit). It was during this violent
period, though, that the FARC (Revolutionary Armed
Forces of Colombia), a guerrilla armed fraction of the
Liberal party, was born. Then in the 1960s, a leftist
guerrilla group, greatly influenced by Fidel Castro’s
Cuba, called the ELN (National Liberation Army)
was created, and like the FARC they fought against
the government. Later on during the seventies, mafia
groups imported drugs from Bolivia and Peru, and by
the end of the decade these groups started to
consolidate themselves into Colombian society.
Their easily earned money corrupted governmental
institutions, politicians, the rich, the poor and even
the abovementioned guerrilla movements that in the
mid eighty’s were struggling to obtain financial
support. At the same time, the rich landowners, tired
of constant guerrilla attacks and the failure of the
government army to defend them, created their own

National Level - Colombia

Colombia is situated in the north-western part of the
South American continent and shares boarders with
five countries: Panama to the north-west, Venezuela
to the north-east, Brazil to the south-east, Peru to the
south, and Ecuador to the south-west (Fig 5.2). It is
the only country in the continent to have coast both
in the Pacific and in the Atlantic Ocean. Lastly,
Colombia covers and area of 1 141 748 sq km being
almost around the same size as France, Spain and
Portugal put together (Dydynski 1995).
The history of Colombia is important for the
understanding of the present unstable political,
economical, social and environmental situation in the
country. Firstly, during the Spanish conquest, many
atrocities were committed against local indigenous
tribes that tried to defend their lands. Apart from
this initial violence, during the colony the defeated
indigenous people and later on the imported African
slaves suffered terrible injustices (op.cit).
Independence in 1819, which was won after 10 years
of continuous wars against Spain, ended with Spanish
colonial oppression but not with its inherited
injustices. In addition, in 1830, when Colombians
had begun to rule themselves, the first civil wars
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private militia groups. But, eventually, these militia
groups were also tempted by the abundant drug
money and got into the business. In addition, during
the last decade the USA has pumped large amounts
of military resources into Colombia so that a war
against drugs can be fought. These five hundred
years of power struggles and war have then made up
the Colombia of today: a country suffering from
great social, economical, environmental and political
imbalances.
Social conditions for many in Colombia have not
changed since the colony period. Today’s remaining
indigenous populations and populations of African
descent are amongst the poorest, most vulnerable and
marginalized peoples in the country. According to a
UNHCR report 80% of this people live in extreme
poverty (Sida 2003).
In addition, poverty in
Colombia has increased with 10% these last years,
and 33 million of Colombia’s total 43 million
inhabitants live in poverty with less than two
USD/day (Sida 2003). And, income distribution is
also very skewed, where the richest ten percent earn
60 times more than the poorest 10 percent. In
regards to women, even though some progress has
been made in the public sphere, when compared to
men they still receive less wages and work more
hours doing the same job. Moreover, their presence
in politics is still limited, and women are specially
exposed to the armed conflict as are children, who
are kidnapped, recruited as soldiers by the guerrilla
groups, and killed in the ongoing internal war (Sida
2003).
The economical situation of Colombia has recovered
somewhat since the 1999 recession. According to the
IMF (International Monetary Fund), due to the new
economic policy adjustments of the government in
2004 the Colombian economy grew just below the
4% mark, it kept its inflation low ending the year at
5.5%, and it kept its fiscal deficit below the stipulated
2.8% of its GDP (Yahoo Noticias 2004). In addition,
Colombia’s exports grew 22.3% in 2004 when
compared to the year before (Proexport 2004).
However, the country has an external debt of 38.26
billion USD and its fiscal deficit is still considered to
be a problem. Moreover, last year, according to
Proexport (2004), a strong peso hurt many export
sectors, specially the agricultural sector. Lastly, the
future economical perspective in Colombia is one of
increased globalisation. Colombia has recently signed
several free commerce agreements with other South
American countries, and it is now in the verge of
signing a free treat agreement with the USA. The
signing of such an agreement will be of extreme
importance because its consequences, good or bad,
will deeply affect the future economical development
of the country.
On the environmental side, Colombia has signed
major international environmental treats like the
Montreal Protocol on ozone depletion, the Biological
Diversity Treaty formulated in Rio de Janeiro, and the

Kyoto Protocol on climate change (Jimenez 2004).
Furthermore, the country has a very advanced
national environment code and a functioning Ministry
of the Environment that was created in 1993.
However, De Lima (2004 interview) stated that the
merger that was carried out by the new government,
between the Environmental Ministry with the
Ministry of Development and Social Issues, has
considerably deceased the ministry’s importance. He
also stressed that even though good environmental
laws do exist, there is a problem of political will by
part of politicians to see that these laws are actually
followed. Patiño (2004 interview) backed this point
by claiming that national river basin conservation
efforts in Colombia are nonexistent due to the fact
that the country’s major river basins are in a terrible
state of destruction.
He also criticized the
management of national flora and fauna resources,
and said that official environmental politics are an
exercise of public relations, were the public is openly
tricked because there is a systematic lack of criteria
and follow up to national environmental plans: “The
most important goal for the government is to appear on the
news” (Patiño 2004 interview). He also stated that
unscrupulous politicians have passed policies that
benefit private interests and take away valuable
resources that were once destined for environmental
programmes. He gave the example where the
tropical rain forests have been replaced by coniferous
trees to satisfy the interests of transnational
companies that operate in the country. Furthermore,
in Colombia the drug business has also been an
important factor that has caused much environmental
destruction. For example, Sida’s (2003) report on
Colombia indicates that more than a million tons of
the chemicals that are used in cocaine processing
have been dumped into nature since the eighties.
Additionally, the same report indicates that narcotic
groups have destroyed thousands of hectares of
tropical rain forest to grow their illegal crops. As
well, it is known that the USA with its millionaire
campaign to eradicate illegal drug plantations via
Round-up (a weed killer) sprayings has contributed to
the detriment of the Colombian environment. When
sprayed, this chemical spreads beyond cocaine
plantations and causes grave damage to other
ecosystems and even to people (Sida 2003). Finally,
Patiño (2004 interview) pointed out that the drama of
Colombia’s natural resources is very noticeable:
“Rainy seasons have converted themselves into national
catastrophes; leaving roads, houses and even entire towns
ruined”.
Traditionally, in the political realm, Colombia has
always carried out a very centralized way of doing
politics, where all its important political decisions
taken in Bogotá (De Lima 2004 interview). De Lima
alleged that even though there has been an attempt to
balance this central power position with the creation
of various NGOs, he claimed that these NGOs are
still politically very weak, because in many cases they
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have become clients of the state by not criticizing it.
Moreover, another aspect of Colombian politics is
that corruption has greatly affected the well
functioning of the country’s public institutions.
Lastly, Colombia is on top of things very politically
immature, where politicians do not have their own
will but do politics to favour the interests of a few
powerful groups (De Lima 2004 interview).

5.4.2

mostly to the municipality of Cali, that in the end of
2004 had a population of 2 370 000 inhabitants (CVC
2004a). Moreover, socially the department is one of
the most contrasting regions in the country. Its
existing minorities, mainly the indigenous peoples of
the Páez, Wounaan, Embera-Chamí and EmberaEperá groups, and the peoples of African descendent
have been the most affected populations by the
violence and the economical downturn in the region
(see Appendix II for the ethnic regional map).
Furthermore, the municipal administrations of the
region and its politicians have been severely affected
by illegal drug money, and corruption has spread to
all social spheres causing great political and social
damage to the region. However, apart from its social
and political problems the Cauca Valley offers a
significant environmental diversity.

Regional Level – The Cauca Valley
Department

The Cauca Valley Department is located in the mid
western part of Colombia and has a total extension of
20 677 sq km (Fig 5.3). To west it limits with the
Pacific Ocean, to the north with the Departments of
Risaralda and Choco, to the East with the
Departments of Quindio and Tolima, and to the
south with the Cauca Department (CVC 2004a).
Administratively, the department is divided into 42
municipalities and had a total population of 4 460 000
people in the year 2004 (CVC 2003).

High Biodiversity in Two Eco-Regions
Two main eco-regions cross the Cauca Valley
Department: the Pacific eco-region and the Cauca
River Basin eco-region (refer to Appendix III). The
Pacific eco-region stretches from Ecuador in the
south, continues through Colombia, and ends next to
Panamá in the north. This region is characterized by
being covered mostly by rain forests and by having
large area extensions of mangroves. The Pacific ecoregion is one of the rainiest, most bio-diverse and
unexploited regions in the world (CVC 2003). The
Cauca River Basin eco-region, in contrast, stretches
from the Cauca Department in the South and to the
Risaralda Department in the north. In turn, this
region is divided into two sub eco-regions, the Cauca
River valley region and the mountain range region.
The Cauca River valley sub eco-region presents a
river-wetland ecosystem and a floodable-lowland
forest that are able to support a great variety of flora
and fauna species. However, this sub eco-region
houses the municipality of Cali and its neighbouring
industries, which have significantly impacted the
area’s ecosystems. The mountainous sub eco-region,
on the other hand, presents, to the south, a great
diversity of unspoiled ecosystems like the Andean
cloudy mountain forests, and the high Andean forest
and cold mountainous ecosystems. However, to the
north, the low and high Andean ecosystems of this
sub eco-region have been largely intervened with
coffee plantations. Lastly, it is worth to stress that
within the two main eco-regions of the Department, a
series of national parks and nature reserves, including
the Sonso Lagoon, have been strategically created by
the national government so that they can be
preserved (CVC 2003).
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Lagoon
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Figure 5.3. Cauca Valley Department map

Due to its strategic geographical position that
connects the interior of the country with the Pacific
Ocean, and due to its relatively good road and
communication infrastructure the Cauca Valley has
become a major contributor to the national economy.
Many industries, like for example the pulp and paper
industry, the metal works industry, the chemical
industry, the cement industry, the food industry, and
most importantly the sugarcane agro-industry have
strategically decided to settle in the Department
(Restrepo 2004 interview). Additionally, its favoured
location and its labour opportunities have made the
department one of the most urbanised areas in
Colombia. However, other factors like the escalation
of the country’s internal armed conflict and the harsh
economic recession of the end of the nineties have
significantly increased the department’s urbanisation
in the last years. Both of these conditions have
forced an increasing number of the rural population
of the region to seek refuge in its major urban areas

The Cauca Valley Area’s Environment, Polluters
and Caretakers
In this section a description is given of Cauca Valley
area’s environmental current situation, of its major
polluters, and of the entities that are responsible for
the environmental management of the region.
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The Cauca River and the Valley’s Wetlands

sugarcane sub-products, and since their demand was
relatively low, sugarcane processing was carried out in
a sustainable manner (Bermúdez 1997). However, at
the beginning of last century, the modern steam sugar
mill gave birth to a regional sugarcane industry that
was no longer sustainable. For example, Cauca River
tributaries were affected by the construction of
irrigation canal systems, and large portions of the
region’s lowland floodable forests were chopped
down and used as fuel in sugar mill furnaces. Then
during the 1930’s, the central government begun to
sketch flood control and land recuperation policies to
further exploit the highly fertile soils of the valley. In
1954 the land recovery component of these policies
became reality with the start of the construction along
the Cauca River of a series of marginal flood
preventing dikes that made thousands of hectares of
once flooded land into arable land (Llano 2004
interview). The direct environmental impact of the
dike construction was to cut-off the supply of water
from the river to the lagoons. The lagoons started to
dry, because with the dikes in place, they were only
occasionally flooded by the river during extreme rainy
conditions. Furthermore, the central government
accomplished its Cauca River flood control and
energy production policy goal with the building of the
Salvajina dam in 1985 (Fig 5.4) and with the damming
of several of its tributaries (Restrepo G. 2004
interview). The positive consequences brought to the
region with the Cauca River damming were the
recovery of around 30 000 ha of potential exploitable
land, better pollution dilution during the dry periods,
the generation of energy and profits, and lastly the
creation of some fishing projects in the dam’s deep
waters (Patiño 2004 interview). However, this dam
also brought negative impacts like the disruption of
the up-river fish migratory reproduction patterns,
oxbow and wetland succession acceleration, and
many social impacts like the displacement of poor
farmers, and causing the unemployment of sand
collectors located down stream of the dam.

Millions of years ago the Cauca Valley was a huge
lagoon that covered an area of 400 000 ha, but it
dried because an earthquake cracked the valley’s
western mountain range, causing its waters to empty
into the Pacific Ocean leaving behind what today is
known as the fertile river-wetland ecosystem of the
Cauca River valley (Salcedo 2004 interview). The
Cauca River is part of a large river system that starts
in the mid-southern part of Colombia and that runs
all the way up to the Caribbean coast in the north of
the country where it discharges its water into the
Magdalena River. Montoya and Flórez (2004
interview) mentioned that the Cauca River is 1 400
km long and that 300 km of it passes through the
Cauca Valley Department where it once served as an
important transportation route that carried steam
boats (Restrepo, J. 2004 interview). Montoya and
Flórez (2004 interview) also mentioned that in the
1950’s there were 130 oxbows and wetlands that
covered an area of over 15 000 ha. These wetland
areas together with the river provide good habitats
for the region’s flora and fauna, and they are
important sources of drinking water for its
municipalities. For example, the Cauca River alone
provides over 70% of Cali Municipality’s drinking
water (Devia 2004 interview). Additionally, the river
is used intensively for sugarcane irrigation and by
several of the region’s industries for product
processing. Moreover, the river and its wetlands,
provide the region’s poorest populations with fishing,
sand extraction and recreational activities. Due to the
river’s environmental service provisions, with Decree
No. 1409 of 1985 it was categorized as a class I river.
This means that at least a 50-meter protection margin
should be left unexploited on the river’s boarders
(Henao 2004 interview). However, Montoya and
Flórez (2004 interview) pointed out that the number
of oxbows and wetlands in the valley has been
dramatically reduced, and that today only 49 of these
wetlands are remaining and covering an area of only
approximately 2000 ha. This means that in 50 years
nearly 90% of the wetlands in the valley have
disappeared. Lastly, Escobar (2004 interview) said
that 12 of the remaining 49 oxbows and wetlands are
in a very advanced successional state.

Polluters and Harmful Policies
Basically, the river and its wetland areas have been
mostly affected by the central government’s land
recuperation policy reforms, by the construction of
the Salvajina Dam, by sugarcane plantations, by the
municipalities of Cali, Palmira and Cerrito, and by
regional industries like the pulp and paper, metal
works, leather tanneries, and mining industries.
Sugarcane and Land Recuperation Policies
The Spanish introduced sugarcane into the Cauca
Valley as early as the 16th century, and since then the
crop rapidly expanded in the region. Initially,
sugarcane was used to supply the colonial mines with

Figure 5.4. Salvajina Dam, Cauca Department.
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and contaminated waters that come from metal
works in Palmira and from leather tanning fabrics in
Cerrito into the Cauca River. However, the river
receives the highest contamination discharges from
the Cali/Yumbo municipality. In this municipality
there are four major river discharge points: the South
Canal, the Cali River, the Cali municipal wastewater
treatment plant, locally know as the PTAR (Planta de
Tratamiento de Aguas Residuales) and the Navarro
Municipal Landfill.

Furthermore, it was in the 1960’s that the so-called
Green Revolution arrived to the region. This Green
Revolution, that was far off from being an
environmental movement, introduced a technical
package that changed the way that agriculture was
traditionally carried out in the region (Restrepo
Rivera, J. 2004). This technical package encouraged
the use of agrochemicals, like fertilizers, pesticides,
herbicides and other potential pollutants. It also
introduced genetically improved or modified
organisms, crop specialization, and mechanization.
Hence, the immediate regional impacts brought by
the implementation of these techniques were the
displacement of traditional agricultural methods, the
disappearance of local seeds, and the forced
dependence of local farmers on large credits and on
the multinational firms that sold the needed
chemicals, machineries and technologies. Apart from
this, to reach the high production goal of the Green
Revolution, farmers had to increasingly buy and use
chemicals and machineries, and they had to use more
water resources. This caused significant regional
environmental and social problems like the
contamination and drying out of rivers, and the
overexploitation of the soil. Restrepo Rivera, J.
(2004) stated that 60% of the Cauca Valley’s soils
have been eroded and/or suffer from salinization. In
the social realm, problems like the concentration of
land tenure in few hands caused many people to
migrate to the cities in search of job opportunities,
which at the same time caused more misery and social
problems in those areas. Additionally, the increased
use of chemicals made workers exposed to them
seriously ill. Moreover, both the above mentioned
flood preventing/land recuperation policies and the
Green Revolution techniques paved the way for the
region’s sugar industry to gain more land for
sugarcane planting, and helped it to better process
sugarcane. Hence, Restrepo, G. (2004 interview)
argued that the combination of these measures was
responsible for presently making sugarcane account
for approximately 80% (circa 200 000 ha) of the
region’s crop production. These 200 000 ha of
planted sugarcane have affected the region’s
biodiversity enormously, and they have made the
region dependent on food imports from other parts
of the country. For example, Patiño (2004 interview)
stated that roughly 80% of the foods consumed in
the Valley department are imported. And lastly, he
stressed, that within a larger perspective, the growing
of a mono-crop, like sugarcane, in such a fertile
region did not make sense, because this valley has the
potential of cheaply producing diversified products
that can meet the feeding requirements of Colombia
and other regions in South America.

The South Canal: The South Canal was constructed
between 1958 and 1961 in Cali to canalise the rivers
Cañaveralejo, Lili, and Meléndez and street rainwater,
to prevent the flooding of the city’s southeast
neighbourhoods of San Judas Tadeo and El Guabal
(Fig 5.4). However, due to bad planning the canal
became the receptor of 30% of the city’s untreated
sewage waters that now enter the Cauca River five
kilometres upstream from the main water intake of
the Puerto Mallarino water plant, which processes up
to 80% of the city’s drinking water (Varela 2004
interview).

Figure 5.5 South Canal pouring city untreated sewage
into the Cauca River

The Cali River and PTAR: The Cali River, which runs
through the northern part of city, collects up to 25%
of Cali’s untreated sewage waters (Mayor 2004
interview). However, there are plans to build a
pumping station that will pump this sewage directly
to the PTAR, which is a relatively new primary
treatment plant that started its operations in 2003 (Fig
5.6). This plant presently only treats 40% of the
sewage waters of Cali and has a working efficiency of
30-35% (Restrepo 2004 interview). According to
Mayor (2004 interview), the reason why the plant is
not treating all of the sewage waters of Cali is because
the sewage system of the city is obsolete, because
there is a lack of maintenance that leads to frequent
clogging, and because people illegally connect their
household sewage systems to the rainwater collectors.
Apart for the low sewage treatment efficiency of the
plant, it is thought that this investment has been
badly managed from the beginning, mostly because to
build the plant the municipality of Cali borrowed 102
million USD from the Japanese government and

Regional Municipalities
According to Restrepo (2004 interview) the
municipalities of Cali/Yumbo, Cerrito and Palmira
are the river’s major polluters in the region. The last
two municipalities pour their untreated sewage waters
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roughly pays 4.5 million USD per year for its
maintenance. De Lima (2004 interview) stated that
the country should revise the type of investments and
international aid that it receives so that these don’t
end up being economically unsustainable. He added
that with the PTAR there were strategic problems
that now are affecting the taxpayers.

Figure 5.7
Landfill.

Leachate pond in Navarro Municipal

Regional industries
The paper, aluminium, leather tanning, mining, and
the many uncontrolled small industries that operate in
the region are its main polluters. The pulp and paper
industry requires large water quantities for its
processes. In the region, for example, Smurfit Carton
de Colombia obtains water from the Cauca River,
which they treated before its usage and then before it
is discharge back into the river. But, even though the
outlet waters from this industry are carefully passed
through large scale sedimentation tanks and aeration
pools, they still carry into the river on average 4 656
kg/day of BOD5 (sugars, fatty acids, alcohols, and
resins), 36 360 kg/day of COD (BOD plus lignin,
cellulose, and other inorganic compounds), 8 500
kg/day of VSS (fibre, sawdust, and organic plastics),
and 10 900 kg/day of TSS (VSS plus ashes, sand,
glass and metals) (Mora 2004 interview).
Disregarding how high this contamination might
seem, Patiño (2004 interview) mentioned that the
paper industry has significantly decreased its pollution
to the river over the years. Additionally, in the
aluminium industry where water is significantly
contaminated with heavy metals, Alumina S.A. has
carried on improvements to its processes and has
reduced its negative impacts on the regional
environment. According to Torres (2004 interview),
Alumina has been certified with ISO 14 000, and the
company has ran an extensive internal environmental
campaign that has helped to change attitudes and has
helped to make environmentally friendly investments
like their wastewater treatment plant. However,
Torres (2004 interview) also mentioned that regional
industries still need to do much to protect their
environment, and mentioned that stricter rules should
be formulated and applied. Even though large
polluters like Smurfit an Alumina have become aware
of the benefits of investing in environmental
protection, there are still some industries in the region
that are doing very little in this area. The Cerrito
leather tanning industry is one example of an industry
that is still severely affecting the region’s river
ecosystem (Gischler 2005). Alone, Curtipieles L.A.,
one of Cerrito’s oldest and largest leather tanning

Figure 5.6. Cali’s Municipal wastewater treatment
plant and outlet to the Cauca River.

The Navarro Municipal Landfill: This landfill is also
located five km upstream from the major drinking
water intake in Cali, and it is situated right next to the
South Canal. The landfill was opened in 1969 when
local politicians decided to fill a five-meter deep
whole that was created after building retention walls
along the South Canal (Varela 2004 interview). Since
then, the landfill has received millions of tons of
household wastes and untreated industrial and
hospital wastes. According to Montoya and Flórez
(2004 interview), 30% of the waste taken to the
landfill is industrial waste, of which 75% is highly
toxic. In addition, Varela (2004 interview) claims that
the Navarro landfill receives 66% of all the waste that
is generated in the Cauca Valley. Only recently, all
newly built sites within the landfill are made with
impermeable geo-membranes, protective soil layers,
leachate collectors, and with methane gas chimneys.
However, this was not the case in 1969, when no site
studies and no engineering leachate retention actions
took place before dumping the rubbish in the landfill
(Fig 5.7). The result was an eight-meter deep leachate
plume that has contaminated a 500 million cubic
meter groundwater reservoir, the largest water reserve
in the municipality of Cali (Varela 2004). Moreover,
leachates coming from the landfill reach the Cauca
River through the South Canal. Finally, apart from
the environmental problems caused by this landfill
may recyclers go through the landfill’s mix of rubbish
salvaging recyclable material in an effort to survive.
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Main River Water and Wetland Pollutants:

firms, processes around 450 cow skins per day
equivalent to circa 15 000 kg of cow skins per day.

- Significant loads of organic matter coming from
the region’s untreated municipal sewage waters
- Heavy metals like Cr, Pb and Hg, hydrocarbons
and chemicals coming for regional industries
- Pesticides, phenols and high levels of nutrients
coming for regional agricultural activities
- High sedimentation deposit cause by the bad state
of the region river basins, and by mining and
farming activities
According to Gischler (2005), chromium levels in
Cerrito were found to be 5 327 mg/kg while in other
regional sampling points they were found to oscillate
between 65-283 mg/kg. Additionally, mercury levels
were found to be 0,42 mg/kg, and lead levels were
found to be between 6,4-10,7mg/kg. Lastly, by
comparing these values to the Swedish standards
(there are no Colombian standards on heavy metals in
sediment) it was found that Cr levels were very high
in Cerrito and high in other sampling places, Hg
levels were found to be low to moderate, and Pb
levels were considered to be low (SEPA 2002).

Figure 5.8 Leather processing, a source of chromium
to watercourses.

The skin treatment processes requires lots of water,
different types of acids, and around six percent of the
processed skins’ weight in chrome. This means that
only this company uses around 800 kg of chrome per
day to process its 15 000 kg of skins. However, even
though it is one of the largest and oldest leather
tanning companies in the area they have only installed
primary solid recovery traps and fat traps. Thus its
untreated processed waters containing high chrome
concentrations and a low pHs directly flow into a
Cauca River tributary (Fig 5.8). Moreover,
uncontrolled gold and bauxite regional mining
activities are presently contaminating with heavy
metals many of Cauca River’s tributaries, like for
example the Sonso, Guadalajara, and Guabas rivers
(Peck 2004 interview). These mining activities
coupled with forest overexploitation are also
destroying river basins, and causing severe erosion
problems and river and wetland sedimentation in the
area (Fig 5.9). Lastly, there are many small illegal
industries operating in the region that are not
presently controlled by the regional environmental
agency the CVC.

La Corporación Autónoma Regional del Valle del
Cauca (CVC)
The CVC is the region’s leading environmental
authority having jurisdiction over the totality of the
Valley department with the exception of the
municipality of Cali where another institution, the
DAGMA, is responsible for the environmental
management of the city. The CVC, was ordained
(through the law No. 0099 of 1993) the duty of
managing the natural resources, of promoting
environmental education, of endorsing sustainable
development, and of implementing national
environmental policies in the region (Jiménez 2004).
However, until 1993 and since its conception in 1954
the CVC had been regarded as a development agency
that was in charge of hydraulic regulation, electrical
production, and of overseeing and implementing the
previously discussed national flood control and land
recuperation policies. This means that the CVC was
responsible for the construction of projects like the
Salvajina dam, of its complementary dike, canal, and
pumping stations projects, and it was responsible for
the construction of other large projects like the
Calima and the Alto Achicayá hydro-electrical plants.
Nevertheless, with the 1275 decree of 1994, and with
the 0099 law of 1993, the CVC was restructured,
given new duties, and converted into a regional
conservation agency (Jiménez 2004). Despite this
change in direction, and despite its many
conservation achievements, De Lima (2004 interview)
stated that the CVC has had some difficulties to
effectively communicate to the public the difference
between the entity’s new image and its old image.
Additionally, another limitation suffered by the CVC,
according to Patiño (2004 interview), is that lobbyists

Figure 5.9 Mining activities, creating erosion and the
process is generating heavy metals (mainly mercury).
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representing the interests of powerful economic
groups influence the CVC’s board of directors to take
inappropriate decisions that eventually hurt the
region’s environment.
However, despite these
shortcomings, the CVC is a well respected and,
according to many, one of the best functioning public
entities in the region.

5.4.3
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Local Level – Sonso Lagoon Nature Reserve
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Sonso Lagoon is a natural reserve located in the river
flat land eco-sub region of the Cauca Valley
Department, and it is located between the rivers
Sonso, Guadalajara and Cauca (Fig 5.10). To the
south the lagoon limits with an long dike, to the
north with the Buga-Buenaventura national
motorway, to the west with the Cauca River and with
a number of privately owned farms, and to the east
the lagoon limits with a system of dikes and with
several sugarcane and cattle raising farms. The lagoon
is in the jurisdiction of the muncipality of Buga but it
borders with the municipality of Yotoco to the west
and with the municipality of Guacarí to the south.
Sonso Lagoon’s total nature reserve area is 2 045 ha,
of with 1 300 ha are the lagoon’s buffer zone and 745
ha are the lagoon’s water surface area (Escobar 1998).
The earliest available historical data of the lagoon is
found in the chronicles that were written by the
Spanish during the colonial period. According to
Llanos, Melo and Mejía (1994), in 1540 don Jorge
Robledo, a Spanish conqueror, mentioned in his
works the great quantities of fish that the native tribes
of the Gorrones and the Bugas fished from a great
lagoon that lied near the Large River, considered to
be, respectively, the Sonso Lagoon and the Cauca
River. Then, in the year 1569, the lagoon was
mentioned in Buga’s city journals as being a great
lagoon located between the rivers Sonso and
Guadalajara. Later on, after independence from
Spain, in 1824 an English diplomat, Colonel
Hamilton, described the lagoon’s vastness, its thick
forests and the incredibly large amounts of birds that
lived in the lagoon (Llanos et al. 1994). However, in
these early documents no details were given of the
state of the lagoon’s landscape, its flora and fauna,
and of the possible impacts caused by its first
peoples. Moreover, any reference of the lagoon is
only given much later with Decree No. 347 of 1956
that named the lagoon a refuge for birds and
prohibited hunting. Then in 1962 with Decree No.
0174, the lagoon was declared a place of public use
with an area extension determined by its maximum
water levels plus a 100-meter perimeter buffer zone
area, but new legislation recently reduced this buffer
zone to 30 meters (Flórez 2004 interview).
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Figure 5.10. Sonso Lagoon map

Additionally, Decree No. 0174 also gave the
Agricultural Secretary, which had management
responsibilities over the area at that time, the faculties
to buy adjacent lands to the lagoon. However, no
lands where brought and in 1968 the lagoon’s
management was transferred to the CVC through
Decree No. 3120. Then in 1978 the CVC made the
lagoon a nature reserve through Agreement No. 17,
and in 1979 the CVC through Agreement No. 16
regulated the reserve’s land, water, and air use.
Furthermore in the 1990s, the CVC started a Ramsar
designation process for the lagoon, which was turned
down by the national environmental authorities due
to, among others things, the lack of a managment
plan. However, despite the good intentions of trying
to designate the lagoon a Ramsar site, few effective
measures have been taken to protect this sensitive
and valuable ecosystem from the severe negative
effects that have, for a long period of time, been
caused by anthropogenic actions such as intensive
sugarcane and cattle raising, the construction of
canals, dikes and roads, the cutting down of trees, and
by
the
introduction
of
new
species.
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Physical Features
In this section, comprehensive descriptions of the
actual state of the lagoon’s climate, geology and soils,
landscape, hydrology, hydrodynamics, water and air
quality, noise levels, and sedimentation are given.
This information was obtained from existing reports
and through interviews (see Appendix IV for baseline
map).

Climate
The climate of Sonso Lagoon has a mean
temperature that fluctuates between 21-26°C, and has
minimum and maximum temperatures of 17 and
34°C respectively. The mean humidity in the area is
about 75%, and its sun rate is about 20% of the hours
of a year. The lagoon’s area vegetative climate zone
corresponds to that of dry tropical forests (CVC
1991). Moreover, the altitude around Sonso Lagoon
oscillates from 936 to 940 meter above see level, and
according to Hernández (2004) there is no significant
predominating wind direction in the area. Lastly, the
area’s average wind speed has been calculated to be
around 1,5 m/s (CVC 1991).

Fig 5.11. Sonso Lagoon with the Western mountain
range in the background.

Today, the contrast created by the flat land and the
mountain ranges is abrupt and contributes to produce
a magnificent impression. However to see the
lagoon’s actual water surface one has to be just by the
shoreline, because a major part of it is covered by
water hyacinths that form a dense cover and that due
to the wind continuously move and change the way
the lagoon looks (Fig 5.12).

Geology and Soils
The prevailing theory about the origin of the Cauca
Valley is that it was formed as a depression through
foldings and faults, where the ocean once penetrated
all the way up to the central mountain range.
However, three volcanoes contributed to creation of
a western mountain range that together with the
central mountain range trapped ocean waters and lead
to the formation of a huge lake. Over time, lake
sediments eroded and were replaced by more recent
eroded sediments coming from the floodplain of the
Cauca River. Today, less than 15% of the valley is
composed of old lake sediments (Llanos et al. 1994).
Moreover, the geological history of Sonso Lagoon
dates back to post-tertiary, and was most likely
formed as a result of an obstruction of the Cauca
River due to the accumulation of sediments (CVC
1991). Along the Cauca River soils are very fertile and
well suited for agriculture. However the immediate
land around Sonso Lagoon is more marshy. These
soils belong to the quaternion period and consist of
floodplain sediments coming from the Cauca River
(Escobar 1998).

Fig 5.12. Showing the water hyacinth predomination in
the lagoon

Apart from the water hyacinths, the area’s landscape
is also moulded by its land use. In 1988 the nature
reserve’s land use distribution was considered to be
25% grazing land, 18% crops, and 57% open water
and transition zones (Llanos et al. 1994). Today this
agricultural domination of the area’s landscape still
prevails. Smith (2005) carried out a GIS study to help
visualise and estimate the area’s actual given land
uses. The resulting image (fig 5.13) clearly shows the
area’s domination by sugar cane fields.

Landscape, Terrain and Land Use
The lagoon’s settings and its view are very impressive.
The lagoon is surrounded by flatland areas, and by
the western and central mountain ranges that
respectively lay only five kilometres to the west and
ten kilometres to the east from the lagoon. The view
from the lagoon is then fantastic, and only scattered
trees and some small and compact forests break the
flat country line (Fig 5.11). It has been claimed
though, that the major forests in the area were cut
down in the mid 19th century and replaced by grazing
lands for cattle and by arable land for crops like
sorgo, corn and sugar cane (Alvarez 2004 interview).
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system can be found. On the other hand, the lagoon’s
western areas, when compared to the lagoon’s north,
east and southern areas, offer a greater variation in
land use. Landowners at this side of the lagoon apart
from growing sugarcane cane have chosen to grow
other crops like sorgo (Sorghum), beans, cotton and
corn (Fig 5.15).

Fig 5.13. Land cover map (Smith 2005).

The nature reserve’s northern area is characterized by
being crossed by a national motorway next to which
very few trees have been planted. This area is also
characterized by having extensive grassland zones and
by having some marshy lands that expose patterns of
low impenetrable bush type vegetation (Fig 5.14).
Additionally, on the nature reserve’s eastern
shoreline, a large dike cuts into the lagoon stopping
its natural water fluctuations, and making it possible
for landowners to exploit the nature reserve’s land.
In fact, close to the lagoon’s eastern shorelines many
dikes have been built without considering the 30
meters buffer zone. It is considered that these dikes
block the view to the lagoon since they are around
two meters in height. Furthermore, in the eastern
side of the lagoon many different agricultural
activities take place, but sugarcane fields are
dominant.

Fig 5.15. Cotton fields on western part of lagoon.

Additionally, the properties owned by the CVC show
a greater variety of natural vegetation (see
Infrastructure section). For example, these properties
contain a variation of grassland areas, bush areas, and
scattered and more densely growing trees areas.
However, according to Alvarez (2004 interview) if
they are not properly maintained, these areas will be
overgrown by weed, and will be made monotonous
and inefficient to help sustain a diverse fauna
(Alvarez 2004 interview). Moreover, the western side
of the lagoon has two oxbows, La Marina and El
Burro, which are old Cauca River beds. La Marina,
which is located just next to the main CVC facilities,
is severely overgrown by vegetation, and El Burro
that is situated south of the Marina is covered with
water hyacinths. Lastly, the new canal is located to the
north of CVC main facilities. This canal is presently
the only existing connection between the lagoon and
Cauca River.

Hydrology
The Cauca Valley has two distinctive rain periods:
from April to May and from October to November.
The rainfall during these periods is about 70% of the
region’s annual precipitation which can be about 1
000mm in the lower parts of the valley and 1 300mm
in the other parts (Llanos et al. 1994). However, a
metrological sampling station besides Sonso has
determined the area’s annual average precipitation to
be 1 365mm (Escobar 1998). Additionally, the area
also experiences two evaporation peaks that take
place from December to March and from JuneOctober, and by making measurements in the near by
Yotoco municipality the area’s average evaporation
has been estimated to be 1 298 mm. Theoretically
then, the area around Sonso Lagoon should have a
positive water balance. However, in practice, other
factors such as infiltration to groundwater, human
alterations, and the presence of water hyacinths play

Fig 5.14. Grazing land next to the nature reserve.

Moreover, the eastern areas that are closer to lagoon
are covered with low vegetation, and are mostly used
for cattle grazing. On this side of the lagoon, the
only remaining nature reserve forest called El Bosque
de las Chatas is situated, and small and evenly spread
streams reach the lagoon from the east. In addition,
in the southern parts of the lagoon there are
sugarcane fields that grow all the way up to the
border of the nature reserve, and an extensive dike
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important roles in determining the water balance of
the lagoon. For example, studies have shown that the
evapo-transpiration caused by water hyacinths can
exceed the evaporation that takes place on open
water surfaces (see water hyacinth section).
Additionally, some landowners in the area illegally
pump water out of the lagoon, and also reroute
waterways to use the water in their fields. Moreover,
Sonso Lagoon’s water levels are constantly changing
due to seasonal precipitation variations, and due to
the water level correlation that exists with the Cauca
River. For example, in 1998 for a period of five
months the lagoon’s water levels fluctuated from
0,5m to 2,3m (Escobar 1998). However, a onemonth delay between precipitation and river and
lagoon water level peaks has been detected. This
delay is most likely caused by the time that it takes for
the water to infiltrate and travel through the phreatic
zone. Lastly, another aspect that has affected water
levels in the area has been the Salvajina dam. Before
its construction the lagoon’s mean depth was about
1,32 meters or 937,2 meter above sea level (m.a.s.l),
and its maximum depths were approximately 3,6
meters or 939,5 m.a.s.l (CVC 1991). However, in
September 2004, this study the depth of the lagoon
was recorded to be about 80 cm.

New Canal to be a major cause of the deterioration of
the lagoon (See Appendix V for Community
Workshop).

Figure 5.16. New Canal’s exit on the Cauca River

Apart from the obstruction of the river-lagoon
channels, water hyacinths and the construction of
protection dikes all around the lagoon have
contributed to alter its hydrodynamics. Moreover,
the streams entering the lagoon form the east are
used for irrigation purposes in the area’s sugarcane
fields, and during the dry season most of them do not
carry any water at all. However, according to Peck
(2004 interview) the total average amount of water
carried by these streams to the lagoon is around 850
l/s. Lastly, since the lagoon’s hydrodynamics have
been so severely affected, other problems like high
sedimentation rates and water hyacinth proliferation
on the lagoon have arisen (see Sedimentation section
for more information).

Hydrodynamics
The jydraulic system of the lagoon composed of the
lagoon’s connections to the Cauca River to the west,
and with approximately six to eight tributary streams
to the east. The lagoon used to have natural
communications with the Cauca through one channel
at the south, and with seven natural channels at the
north. Moreover, this lagoon-river hydraulic system
had a natural south-to-north flow that helped to carry
out excess sedimentation and that aided to hamper
the proliferation of aquatic plants in the lagoon
(Escobar 1998). However, the southern river-lagoon
entrance was blocked in the mid 1950’s, when
landowners built dikes to protect their lands from
floods. Additionally, the northern natural channels,
of which the Carlina Channel was the most
important, were all cut off with the construction of
the national motorway in 1967-1968. With the road,
the natural channels were replaced with one badly
designed outlet that consisted of two pipes that went
under the road. This outlet quickly became clogged
with sediment and did not let water out (Florez 2004
interview). To compensate for this mistake, the CVC
reconnected the lagoon with the river by building in
1973 the New Canal (Llanos et al. 1994) (fig 5.16).
However, according to experts and to area locals this
canal was also poorly designed mostly because the
exit of the canal on the Cauca was placed besides a
beach area, and because it was made perpendicular to
the lagoon and too short (Restrepo J. 2004 interview
and Llanos et al. 1994). This misconceived design
allowed for sediment to enter the lagoon during the
wet season, and for water to exit from the lagoon
during the dry season. The fishermen consider the

Water Quality
The water quality in Sonso Lagoon has been analysed
in various studies over the last ten years (see
Hernández 2005, Escobar 1998, Hernández et al.
1995 and Llanos et al. 1994). In this chapter water
quality parameters like BOD, COD, dissolved
oxygen, bacteriology, conductivity, pH, heavy metals,
hydrocarbons, and pesticides are briefly presented
and assessed for Sonso Lagoon.
BOD and COD
The previously mentioned studies used Biological
Oxygen Demand and Chemical Oxygen Demand
(respectively BOD and COD) as parameters to
measure the organic content of the lagoon. The
average BOD levels found in Sonso Lagoon are
about 4 mg O2/l (min. 1,0 mg O2/l, max 10,5 mg
O2/l) and COD levels are about 30 mg O2/l (min. 16
mg O2/l, max 100 mg O2/l). COD levels above 20mg
O2/l means high oxygen demand, and normally
corresponds to anaerobic or near anaerobic
conditions (Bydén et al. 1996). The BOD/COD ratio
can be used as rough measure to determine the
biodegradability of a substance. The calculated
average BOD/COD ratio for Sonso Lagoon lies
between 0,1-0,5, which correlates with 50-70% of
easy biodegradable matter (Bydén et al. 1996). A high
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content of easy biodegradable matter indicates that
high decomposition rate could be expected if treated
in a biological wastewater treatment plant.

1998 (Escobar 1998) there is a notable difference
between the conductivity in the lagoon (>58 mS/m)
when compared to that of the Cauca River (<21
mS/m). This indicates that the influence from Cauca
River upon the lagoon during the sampling period
was insignificant.

Dissolved Oxygen
The previous performed studies also show that in the
lagoon dissolved oxygen levels during the year can
drop down below 1 mg/l (average 4,45 mg/l), which
are close to anaerobic conditions and far too deficient
in oxygen for most organisms. The correlation
between the high levels of organic content and the
great oxygen demand are probably not the only
explanation for the low values of oxygen. The
amount of dissolved oxygen is dependent on water
temperature, salinity and atmospheric pressure. Water
with a high temperature can hold less amounts of
dissolved oxygen when compared to cold water. The
annual average water temperature in Sonso Lagoon is
24°C, but temperatures up to 30°C have been
registered (Hernández et al. 1995). Another factor
that can limit dissolved oxygen is an excess amount
of water hyacinths. Water hyacinths prevent sunlight
from penetrating in the water, and therefore hinder
the photosynthesis of phytoplankton where oxygen is
produced.

Nutrients
The water quality studies show that Sonso Lagoon is
highly affected by eutrophication. Still according to
Escobar (1998) and Hernández (1994) the levels of
accessible nutrients are relatively low from time to
time. But apart from the levels of nutrients, the
evidence for the eutrophied state of the lagoon can
also be found in the high levels of chlorophyll (see
section below) and also the significant overgrowth of
water hyacinth. However, the nitrogen levels in the
lagoon are generally high, with an average total
nitrogen of about 1,7 mg/l (NO2-N: 0-0,4 mg/l,
NO3-N: 0-1,5 mg/l, Tot-N: 0,4-3,6 mg/l). Levels of
total nitrogen exceeding 1,5mg/l are defined as very
high levels (Bydén et al. 1996).
Moreover,
phosphorous levels in the lagoon present high
fluctuations, spanning from extremely low to
extremely high values (PO4-P: 0-130 µg/l, Tot-P: 20850µg/l), and having an average of about 134µg/l.
Water bodies with total phosphorous levels exceeding
50 µg/l are considered to be in a very nutrient
enriched state.
The fluctuations in nutrient levels found in Sonso
Lagoon can be explained by the dynamic cycles of
nitrogen and phosphorous, with bioassimilation in
macrophytes and phytoplankton, incorporation or
release
in
sediments,
and
denitrification
(transformation to nitrogen gas). These processes are
on their part dependent on factors such as dissolved
oxygen levels, access to other nutrients and
substances.
In organic matter the relation between inorganic
nitrogen and inorganic phosphorous is almost
constant: 7g nitrogen for every 1g phosphorous N/P-ratio 7:1 (Bydén et al. 1996). If this ratio
diverged, the growth of plants will be limited. In
Sonso Lagoon the N/P-ratio is >10:1, which
indicates that phosphorous is the limiting nutrient.
Some of the effects of nutrient enrichment or
eutrophication that might occur in the aquatic
ecosystem are (Moss et al.1996):

Bacteriology
Wastewater deriving from households and other
sources can contain different types of bacterial
contaminations. Some of these bacteria are harmless,
while others can be pathogenic. In Escobar (1998),
two different types of bacterial groups were analysed
to see the levels of contamination; fecal coliforms and
total coliforms. The sampling was done during a 6
months period in 5 different sampling points in the
lagoon that included the New Canal.
The
concentration of fecal coliforms exceeded Colombian
norms for primary contact in 65% of the analysed
samples. The New Canal proved to have the highest
levels of fecal coliforms, with up to 240 000 bact/100
ml, which is 1 000 times higher than the norm. For
total coliforms only 30% of the samples exceeded the
norms, out of which the samples that were carried in
the New Canal exceeded the norms 200 times. The
high levels of fecal coliforms clearly indicate that
Sonso Lagoon is constantly being polluted by
household wastewater. According to these facts,
direct contact with the water should be avoided as
much as possible.

- Increasing growth of floating plants or blanketing
algae at the edges, and of suspended microscopic
algae (phytoplankton) in the open water.

Conductivity
The conductivity is a measure of the quantity of free
ions in water. Consequently, nutrient enriched water
has higher conductivity than oligotrophic water.
Apart from showing the levels of nutrients and other
ions, the conductivity parameter can be used to trace
the origin of the water entering the lagoon, by
comparing the conductivity in Sonso Lagoon with the
values obtained in the Cauca River and other lagoon
tributaries. By studying the results from the
investigation that took place from January to April

- Anaerobic conditions in deeper waters.
- Decreasing diversity of species and a change of
predominating biota.
- Increased sedimentation.
Heavy metals
In Escobar (1998), the heavy metal content in the
water was studied. Mercury, cadmium, chromium,
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DDT, which has been banned in most countries since
the 1970’s, is still being used around Sonso Lagoon.
Restrepo, G. (2004 interview), is convinced that DDT
is no longer in use while people met on the field and
US researchers share a different opinion (Cornell
University 2001).

and lead, all of which have 10µg/l as the Colombian
norm value for flora and fauna preservation, were
analysed. The concentration of mercury and cadmium
were (Hg<0,1µg/l and Cd<1µg/l) and were clearly
below the established norm.
Lead had
concentrations close to the norm, but chromium
levels were in most samples high, presenting
maximum measures of 88µg/l, which also exceeds
the Colombian norm (50µg/l) for human
consumption (García et al. 1992). Sonso Lagoon is
according to these reports moderately affected by
lead and highly affected by chromium. It is also
known that higher concentrations of chromium
(hexavalent) can favour a dominance of green and
blue-green alga (Wetzel 1983). So apart from being
toxic to organisms, high chromium levels can also
disturb the composition of phytoplankton.

Other Water Quality Parameters
pH: The pH value in Sonso Lagoon range between 79 (Hernández et al. 1995). This neutral or slightly
alkaline pH is desired, mainly because most
organisms prefer these levels. Another positive
reason is that most heavy metals have lower solubility
in high pH.
Turbidity: The turbidity level in the lagoon can be
classified as high (>4 FTU) with an average of about
28 FTU. The high turbidity also corresponds to high
levels of suspended solids in the lagoon (mean value
about 35mg/l).
Water Hardness: The mean hardness of the water in
Sonso Lagoon is about 3 mmol/l (17 °dH), which is
considered to be hard water (Escobar 1998). Water
with high hardness can in some cases reduce the
toxicity of toxic substances (Bydén et al. 1996). The
alkalinity is high, with a mean value of about 4,6
mekv/l. High alkalinity in lakes can be a result of a
natural extreme lime content or a result of
eutrophication (Bydén et al. 1996). For Sonso
Lagoon, the high alkalinity is most likely due to
eutrophication.
Chlorophyll: The level of chlorophyll-a has been
measured (CVC 1991) and this result is also
supporting the theory that the lagoon has an
eutrophied condition. The levels of chlorophyll-a
span between 5-140 mg/l, where values above 7 mg/l
is considered as eutrophied state.

Hydrocarbons
The content of hydrocarbons in Sonso Lagoon was
investigated in a study that took place between the
years of 1997 and 1998 (Escobar 1998). The results
from this study showed levels above Colombian
norms for both phenols and petroleum
contamination. But, according to Escobar (1998) a
possible source for these high values could had come
from the dredging machines that were operating in
Sonso at the time of the sampling period (Escobar
1998). No other analyses have been made to verify
these negative results.
Pesticides
Agricultural production in the region uses three
different types of methods to control insects, fungus
or weed, these are: biological (e.g. flies or wasps),
mechanical (weed control by grazing animals) or
chemical. The chemical methods, where pesticides
are applied, can pollute water bodies through runoff
water. In Arana (2002), methods to analyse organic
phosphates where tested in the tributaries of Sonso
Lagoon. Four different types of organic phosphates
were analysed, and contents of insecticides were
identified in three of the studied tributaries (Acequia
Garzonera, A. Mocoa and Canadá). Acequia
Garzonera showed the highest levels of organic
phosphates, 0,79 µg/l. The norm for human
drinking water is 1,0 µg/l (Arana 2002). Additionally,
in an earlier study, CVC (1988), the content of organ
chlorides was analysed for Sonso. The result showed
that there were traces of different types of organ
chlorides, including DDT and isomers of DDT.
However, there is conflicting information regarding if

The Different Watercourses’ Contribution to
Lagoon Water Quality Deterioration
The origin and composition of the pollution that is
carried into the lagoon by its eastern tributaries varies
greatly. For example, the stream El Vínculo brings
wastewater that is produced by the local
slaughterhouse into the lagoon, the stream Bicerta
carries contaminated mining water to the lagoon, and
other streams mainly carrying household sewage and
sediments to the lagoon (Beltrán and García 2004
interview). Hence, it is important to examine each
stream to determine the type of pollution that they
carry so that the water quality can be better analysed.
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BOD (%)

Water supply (%)

COD (%)

12,0

15,3

20,3
27,6

32,0

34,3

34,3

8,4

41,7
8,4

4,9

10,0

A. Garzonera

34,1

9,6

7,2

A. Mocoa
A. Guayabitos

Total Nitrogen (%)

Suspended solids (%)
14,0

12,8
26,4

Total Phosphorous (%)

Q. el Vínculo

13,4

A. Maldonado
28,3

28,7

5,2
4,2
50,1

4,1

7,9

42,2

44,1

10,2

8,4

Fig 5.17. Diagrams showing the five main tributaries’ contribution to water supply, BOD and COD, suspended
solids, tot-N and tot-P (original data was obtained from Hernández, 1995).

based on the high levels of nutrients in both the
Cauca River and the other lagoon tributaries, it is
evident that both these sources are responsible for
the eutrophic state of the lagoon.

Figure 5.17, reflects the results that were obtained by
Hernández (1995) when studies were conducted on
five of the largest eastern tributaries entering the
lagoon to determine their contribution to the
pollution situation in the lagoon. According to this
comparison the El Vínculo and the Acequia
Garzonera are tributaries responsible for carrying the
majority of contaminants into the lagoon.
Moreover, since these effluents significantly
contribute to the deterioration of the water quality, it
has been suggested by some that a perimeter dike be
built along the quota on its eastern side. The main
purpose with this dike would be to divert the polluted
waters of the tributaries away from the lagoon.
However, this proposal has been heavily criticised
because it is thought that it would allow landowners
to gain more land so that it can be exploited.
In
turn these actions would affect the biodiversity of
flora that is essential for providing equilibrium in
such a sensitive ecosystem (Rios 2004 interview).
Furthermore, this project would be very costly to
carry out, and it could cause a drying lagoon to loose
around 26,8 million cubic meters (equal to a 5 m
water supply).

Table 5.1. Average water composition of Sonso
Lagoon, the 6 main tributaries and Cauca River (the
data has been adapted from Hernández 1995 and
Escobar 1998)
Parameter

Sonso Tributaries
Lagoon

Cauca
River

BOD (mg/l)

4

2,4

5,6

COD (mg/l)

30

15,1

29,6

Susp. Solids (mg/l)

34,8

39,3

107

pH

7,8

7,9

7,4

Turbidity (FTU)

28,3

15,9

50,7

Conductivity (mS/m)

50,2

50,4

17,0

Tot-N (mg/l)

1,7

1,2

2,0

Tot-P (micro-g/l)

134

300

280

Noise and Air Quality
The noise levels from the heavy traffic on the
national motorway were in the field study determined
to have a possible negative impact on the northern
parts of the nature reserve, but it is thought that no
serious impacts are caused on the reserves fauna since
this area presently is predominated by grassland.
However, the national highway passes near to the
settlements of El Porvenir and Puerto Bertín, which
are determined to be seriously impacted with the

Table 5.1, shows the average water composition of
some selected parameters for Sonso Lagoon, the
tributaries and Cauca river. However, it is hard to
draw any confident conclusions from this comparison
due to that the original data that is used was sampled
both during wet and dry seasons, and therefore the
exact water condition can not be determined i.e. the
water supply from different sources is unknown. But,
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0,27mg/kg was relatively low, and showed that lead
value of 10,7 mg/kg was also low. Lastly, in an earlier
lagoon sediment investigation (Escobar 1998) it was
shown that levels of mercury between 0,3-0,9 mg/kg
where moderate high according to Swedish
classification terms, showed that chrome were that
ranged between 49ppm-395ppm were high, and
showed that lead levels were low.

produced noise. Furthermore, the intense and
constant traffic that flows on the motorway produces
considerable air pollution in form of carbon
monoxide, NOx and SOx gases and heavy metals.
Additionally, the burning of sugarcane is another
phenomenon in the area that indirectly affects the
lagoon in a negative way. These sugarcane burnings
take place before their harvest, and results in heavy
smoke and ash that disperse in the lagoon area
(Patiño 2004 interview). Apart from impacting the air
quality of the nature reserve, ashes, that land on water
can give off nutrients, and they could also contain
some heavy metals.

Ecological Features
In this section, an orientation of the main ecological
features in the nature reserve is given, divided in
flora, fauna and introduced species. The information
presented is mostly obtained from existing
investigations and through interviews conducted with
area experts (representatives from CVC, universities
and other nature experts).

Sedimentation
According to Llanos et al. (1994), an average 92% of
the sediment that enters the lagoon comes from the
Cauca River and the rest comes from its other smaller
inlets. Additionally, using data from Hernández
(1995) it was calculated that the contribution of
sediment from the smaller tributaries to the lagoon
was 1 070 tons/year or 400-1 000 m3/year6. If this
amount of sediment represents 8%, then the total
lagoon sedimentation per year, including the sediment
contribution from Cauca River to the lagoon, would
be between 5000-12 500m3/year. However, the
annual sedimentation rate of the lagoon was
estimated to be 27 mm/year, which gives a yearly
volume of 144 000 m3 of sediments (Llanos et al.
1994). The difference between these two numbers
could be partly accounted for the lagoon’s
decomposing water hyacinths. A fact that could
prove this theory right is that taken lagoon sediment
samples were composed of 73% organic matter
(Llanos et al. 1994). Furthermore, a sediment profile
sample that was taken in 1988 showed that the
lagoon’s sediment depth was about 5 m. This
examination of the profile also showed that the
average annual sedimentation for the past 185 years
had been 7 mm/year (CVC 1991). This demonstrates
that the current sedimentation rate is four times
higher now. To give a comparison, in most pristine
lakes sedimentation rates are significantly lower, being
below 1 mm/year (Bydén et al. 1996). Sonso Lagoon
then with its higher natural sedimentation rate
therefore seems to function as a sink for sediments,
which might make future restoration works more
difficult. Furthermore, besides the internal sediment
production caused by aquatic plants, the increasing
sedimentation rate can be explained by the hydraulic
changes that have occurred during the last century
(see hydrodynamic section). Moreover, the recent
performed sediment analysis of heavy metals in the
lagoon (Gischler 2005), showed that the level of
chromium of 145 mg/kg was high (100-500mg/kg
are high levels according to Swedish classification,
SEPA 2002), showed that mercury level of

Flora
The flora in Sonso Lagoon have been categorised
according to their morphology and physiology (the
data was adapted from CVC 1991, Orejuela and Rios
1997, Escobar E. 2004 and Alvarez 2004 interview).
The dominant composition of the most
representative areas of the reserve, marsh and open
water areas, are (Orejuela and Rios 1997):
- Para grass (Brachiara mutica), which is a semi-aquatic
grass species
- Mallow herb (Malachra rudis)
- Enhydra fluctuans (herb from the Asteraceae family)
- Anchored water hyacinth (Eichhornia azurea)
However, the most abundant species in the wetland
are the common water hyacinth (Eichhornia crassipes)
and the water paspalum (Paspalum repens). The latter is
a water grass, which can provide shelter for fish.
Threatened plant species with a high conservation
value are: manteco (Laetia americana), burilico (Xylopia
ligustrifolia), totofando (Crataeva tapia), Capparis pendula
and Ornosia coutinhoi (Orejuela and Rios 1997).
Phytoplankton
In a study from 1998 (Escobar), it was found that the
predominating phytoplankton groups in Sonso
Lagoon are the blue-green algae (Anabaena, Nostoc
and Spirulina) and the Chorophycea algae (Ulotrix).
During the four month of studies (Jan-Apr, 1998), 26
phytoplankton species could be detected. An earlier
study in 1991 (Palacios) found 33 species and the
predominating group at this moment were diatoms
(Bacillariophycea). The blue-green algae, which have
become more abundant, is a nitrogen fixating
phytoplankton and a typical indicator for
eutrophication and high turbidity (Moss et al., 1996).
Hence, the trend of a reduction in species and change
of predominating phytoplankton groups, may be a
result of decreasing water quality.
No phytoplanktons were found in the Cauca River
during the 1998 study, mentioned above.

6

The variation of volume is dependent on the variation of
organic content of sediment.
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(Echinoclora grousgali ), jointvetch (Aeschynomene spp.),
ragweed (Ambrosia spp.) and para grass (Panicum spp.).
The catclaw mimosa is a strong growing bush with
thorns and is an important food source for birds.
The capybara, which is a grazing rodent, feed on
german grass (Alvarez 2004 interview).

Aquatic Macrophytes
The aquatic macrophytes have been categorized
according to where and how they grow. The Fig 5.18,
shows the littoral zoning and the plants types
associated with the different zones.

Fig 5.18 shows the littoral
http://astro.temple.edu/).

zone

Trees: In the zone only submerged during flooding,
following trees can be found; coral tree or ‘chamburo’
(Erythrina spp.), bamboo (Bambusa guadua), azara or
‘manteco’ (Laetia Americana), spave tree (Anacardium
excelsum), guava trees (Psidium cattleianum), western
soapberry tree (Sapindus saponaria), madras thorn
(Pithecellobium dulce), pencil willow (Salix humboldtiana)
etc.
The manteco tree is a native species and typical for
wetland areas (Escobar E. 2004 intrview).
The coral tree is flood resistant and important for
wetland birds. Its flowers are rich in nectar and it is
good for nesting due to its soft wood. This tree is
also good for rodents, marsupials and cattle because
its nitrogen fixing roots in the soil, which give the
plants plenty of proteins. Other trees important for
birds are willow trees, guava trees and palm trees. The
palm tree is used for nesting falcons and this tree is
typical for the valley area (Alvarez 2004 interview).

(source:

Emerged vegetation: The emerged vegetation surrounds
the wetland and are rooted in the soil below water or
in soil with superficial water levels. This group has a
wide taxonomical variation but is predominated by
various grass types. The following plants are
frequently found around the lagoon; knotweeds
(Polygonum sp.), flatsedges (Cyperus spp.), marsh
pennywort (Hydrocotyle umbellate), water primrose
(Ludwigia spp.), cattail (Typha sp.), gooseweed
(Sphenoclea zeylanica), fireflag (Thalia geniculata) etc.

Around Sonso Lagoon there is only one major forest,
Bosque de las Chatas, which is still quite small. To
strengthen the trees associated with wetland areas
there is a proposal to plant a small wetland forest
(>10ha) with trees like; manteco, pepper tree
(Xylopicrum ligustrifolium), and cecropia tree (Cecropia
caucana). This measure would support an increase of
the wetland birds and add an environmental value to
the area (Franco et al. 2004).

Floating vegetation fixed in bottom substrate: Only one
species, water snowflake (Nymphoides humboldtianum),
has been detected, which is very rare in the lagoon.
Submerged vegetation: Submerged vegetation is only
encountered occasionally, in form of waterweed
(Elodea spp.). The low successfulness of this
vegetation type may be caused by the high turbidity in
the lagoon.

Epiphyte: The hanging moss (barbas de viejo) (Fig
5.19) is an epiphyte living on trees without parasiting
on them. It belongs to the pineapple family and
obtains water from the air. Hence it can be an
indicator of air quality. Birds use it for nesting and its
hanging characteristics adds value to the scenery
(Alvarez 2004 interview).

Free-floating vegetation: The most evident and
predominating free-floating plants are the introduced
water hyacinths (Eicchornia crassipes), see introduced
species section. Some other free-floating plants are
bladderworts (Utricularia sp.), mosquito fern (Azolla
filiculoides), salvinia (Salvinia sp.) and water lettuce
(Pistia startiotes).
Terrestrial Vegetation Associated with Wetlands
In this section some of the predominating terrestrial
vegetation is described. Vegetation that have
important characteristics which can support fauna is
also described briefly.
Bush, weed and grass: Some types of bushes, weed and
grass are common around the wetland, such as
catclaw mimosa (Mimosa pigra), german grass

Figure 5.19. Hanging Moss.
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Vegetation Changes
Without flooding the terrestrial vegetation is allowed
to grow. The flooding function as a natural inhibitor,
which controls the natural succession patterns.
Higher and denser vegetation may impact wetland
birds, which use the open spaces for feeding and also
migratory birds that uses the open space for resting
and grazing areas. Overgrown vegetation can cover
viewing points for key wetland birds, but it also
reduces the availability and scenery for the visitors of
the lagoon. Hence, allowing grazing cattle in the
nature reserve can be a good way to maintain the
important grassland habitats (Alvarez 2004 interview).

have mainly shown a predominance of rotifers
(Palacios 1991).
The rotifers are very small and due to there size they
are quite inefficient as grazers on the phytoplankton
and only form the food of the smallest fish. While,
the cladocerans are the main grazers on the
phytoplankton and also prime fish food. Copepods
are faster than the cladocerans and therefore more
easily escapes being captured by fish. They graze on
larger particles and are less efficient grazers compared
to cladocerans. The cladocerans high ability to graze
on phytoplankton can make them important for
preventing algal blooming in eutrophied lakes (Moss
et al. 1996).
No zooplanktons were found in the Cauca river
during the 1998 study, mentioned above.

Fauna
The fauna described in this section have been
selected according to their direct conservation values,
indicated by past investigations, interviewed experts
etc. However, groups not mentioned here, such as
insects in general, should not due to this fact be
considered less important in the ecosystem of the
nature reserve.
The main habitats in Sonso Lagoon have only been
categorized from the birds perspective.
Five different habitats were identified for the
categorization of birds (Alvarez 1995):

Benthic Fauna
In 1998 (Escobar) the benthic macro fauna in
sediment and the fauna associated with the root
system of the water hyacinth were investigated in
Sonso Lagoon. In the sediment only specimen of
annelid worms (Oligochaetes) of the tubificidae
family were found. In older studies more species of
the benthic fauna were found, such as Diptera (larvae
of flies and mosquitos) and molluscs (Llanos et al.,
1994). The annelid worms can be an important
indicator of pollution, because of their tolerance to
organic enrichment. In enriched or oxygen-deficient
areas, there are typically high densities of tubificids
(Iocco et al. 1999).
The benthic macro fauna associated with water
hyacinth showed a much higher variety in species
compared to the sediment with species from the
classes of Arachnoidea (spiders), Bivalvia and
Gastropoda (molluscs), Oligochaetes (worms) and
insects in form of larvae of Diptera (flies and
mosquitos), Hemiptera and Coleoptera (beetles) and
Odonata (dragonflies and damselflies).
The study clearly shows that the root system of the
water hyacinth is an important substrate in the lagoon
to sustain macro invertebrates, which function as an
important food source for fish and birds.

A) Terrestial Habitat - consist of cultivated land or
bush of tree hedges or dispersed trees.
B) Open aquatic habitat - open water without
floating vegetation. Most of the year represented
by the area in the middle of the lake.
C) Shoreline with thick vegetation cover - this
includes some of the oxbow lakes.
D) Shoreline with spare or no vegetation cover also includes the bank of the streams and rivers.
E) Oxbow lakes in an advanced state of becoming
overgrown and filled up.
Zooplankton
Sonso Lagoon have three predominating zooplankton
groups (Fig 5.20); cladocerans (Daphnia), copepods
and rotifers (Escobar 1998). However earlier studies

100µm
100µm

100µm

Fig 5.20. Illustrations of cladocera (Daphnia), codepod and rotifer (Pictures by Wim van Egmond).
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The bird study showed that more than 50% of the
aquatic species prefer habitat D (shoreline with spare
or no vegetation), see Fig 5.21. Furthermore, it was
found that the composition of birds tends to be very
dynamic due to the fluctuations of water level. This
process is constantly leading to habitat changes.
The degradation and loss of wetlands, occurring in
the Cauca Valley, are posing a future threat for all
aquatic bird species if conditions do not improve. Six
aquatic bird species have been identified for requiring
special attention, because they are threatened or
representative for the lagoon (Alvarez 1995 and
Llanos et al. 1994); anhinga (Anhinga anhinga), horned
screamer (Anhima cornuta), snail kite (Rostrhamus
sociabilis), osprey (Pandion haliaetus), fulvous whistling
duck (Dendrocygna bicolor) and jacana (Jacana jacana).
Furthermore have three other wetland birds been
identified with a medium conservation priority in the
Cauca Valley (Franco et al. 2004); comb duck
(Sarkidiornos melanotos), cinnamon teal (Anas
Cyanoptera) and common moorhen (Gallinula
chloropus).
Five of the bird species just mentioned have been
selected, due to their characteristics, to represent
prioritised aquatic birds in the lagoon. These birds are
presented below, followed by a short description of
distinguishing features and preferable habitats.
Anhinga (Anhinga anhinga): The anhinga is an aquatic
bird that needs wetland areas for most activities (Fig
5.22). It uses open or partly open water to dive for
fish, which it spears with its pointed bill. It also feeds
on aquatic invertebrates, amphibians and small
vertebrates. The anhinga uses nearby land for nesting
and roosting vegetation, especially willows (GDNR
2000). During Alvarez (1995) almost 2 year-long
inventory the anhinga was only encounterd once (two
specimen). According to the same study a decline has
been seen over the last decade and from being
frequent it is now considered to be a rare species.

According to Alvarez (2004 interview) the lagoon
hosted oysters before, but today they have
disappeared. The limpkin bird used to eat the oysters
but has changed to eat snails instead.
Birds
Sonso Lagoon represents the last remaining wetland
of greater size in the south-western part of Colombia.
Hence it may be the most important wetland in the
region for both residential and migratory birds. The
distances are relatively short from the South pacific
coast to the lagoon, and at the same time the west
Andean mountain range, that divides the coast from
the lagoon, is relatively low thus this allows easy
access to birds to the lagoon. There are also many
migratory birds like the ‘Zarceta’ (Netta
erythrophthalma)
that
come
from
North
America.(Alvarez 2004 interview). Sonso Lagoon has
been declared an Important Bird Area 2003 (Area
Importante para la Conservacion de las Aves 2003 AICA-).
In a study between 1935 to 1960, 221 species and
subspecies were found from 50 different families
(Llanos et al. 1994). In more recent research the
number of bird species found was about 162 (Alvarez
2004 interview). More than 40 of these species are
migratory (Peck 2004 interview). During the last
century 12 aquatic birds have disappeared in the
Cauca Valley and for at least another 7 species the
situation are critical (Alvarez 1995). Despite the great
interest the knowledge about the birds of Sonso is
limited. In the past most studies have been focused
on making inventory lists of species (Alvarez 1995).
However a more detailed study of the bird population
was performed between 1993 and 1995, to see the
composition of species and the habitat distribution.
31%

C

9%

B
E

D

8%

52%

B - Open aquatic habitat
C - Shoreline with thick vegetation cover
D - Shoreline with spare or no vegetation cover
E - Oxbow lakes in an advanced veg. state

Fig 5.22 Anhinga and horned screamer (pictures by
Tom Davis)

Fig 5.21. Distribution of bird according to type of
habitat (Alvarez 1995).
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Horned Screamer (Anhima cornuta): The reserve has also
the one of the few populations of the horned
screamer west of the Andes and that is probably why
it has become a proud symbol of Sonso Lagoon
(Alvarez 1999). It is a big gregarious bird related to
ducks and geese (Fig 5.22). The horned screamer is
distinguished by a 10 cm hornlike projection on its
forehead. It lives in well-vegetated marshes and feed
primarily on a vegetable diet of succulent grasses and
seeds, although it occasionally eats insects as well.
When not grazing, they often perch on low bushes
and will fly up to tall trees when alarmed. The nest of
horned screamer is a large pile of floating vegetation
anchored in shallow water.
In Sonso Lagoon, a pair of this species was seen
frequently during the study period 1993-1995.
However, according to known observation it has
hardly been seen in the lagoon recently (Alvarez
2004).
Snail Kite (Rostrhamus sociabilis): The snail kite is a hawk
bird, which traditionally feed on apple snails found in
freshwater (Fig 5.23). It resides near freshwater lakes,
marshes and flooded fields. The area must also
contain scattered shrubs and trees in order to make
nesting sites. The snail kite often migrate from one
area to another, and in some of these areas it is
classified as endangered, which is not the case for
South America (E-Nature 2004, IUCN 2004). Since
the study in 1993-1995, the snail kite has become a
more frequent visitor in Sonso Lagoon. But still the
snail kite could be a good indicator, considering
heavy metals in the ecological system, due to its
specialisation of eating wetland snails (Alvarez 2004
interview). In 1993 an adult was found with
symptoms that could be derived from contaminants
(Alvarez 1995).
Osprey (Pandion haliaetus): Osprey is a migratory raptor
bird feeding on fish (Fig 5.23). To catch fish it will
hover over a body of water and dive into the water to
catch the fish. The preferable nesting site is tall trees,
which can be up to 3-5 km away from the water
body. Occasionally it also uses man-made
constructions for nesting or builds a nest directly on
the ground (E-Nature 2004). Osprey numbers were
decreasing rapidly due to the use of DDT and the
bird was placed on the endangered list. After the
banning of DDT in the 1970’s, the number of Osprey
have started to increase (Roberson 2003). They are
migratory and unique as a raptor because it dives into
the water after fish. Because of its predating
technique it has problems to hunt when the open
water area decreases. During the latest decades this
has been the case for Sonso Lagoon with its extensive
growth of water hyacinth and diminishing water area.
The observations made in the 1990’s noticed a
decreasing number of Osprey in the lagoon (Alvarez
1995). By almost feeding exclusively on fish and
having a well-known sensitivity for contaminants it
can be a good indicator for the status of the lagoon.

Fig 5.23. Snail kite and Osprey (pictures by Joanne
Williams and Franck Renard resp.)

Common moorhen (Gallinula chloropus spp.): The common
moorhen prefers freshwater marshes with emergent
vegetation with pools or ditches of open water (Fig
5.24). It is omnivorous and feeds on molluscs,
earthworms, insects, aquatic and terrestrial vegetation
etc. The moorhen feeds swimming, floating on
vegetation or on land, but are rarely far from the
water edge (Tan 2001). Nesting usually occurs in reed
beds or even on floating water plants. It is fairly
common in the Cauca valley (Alvarez 1987), but still
there is a threat of habitat deterioration by loss of
deep water marshes with emergent vegetation.

Fig 5.24. Common moorhen.

Summary of Preferable Habitats for Aquatic Birds:
Feeding:

Open or partly open water
Marshes
Well-vegetated marshes
Flooded fields
Shoreline with no or spare vegetation

Nesting/roosting: Reed beds
Floating water plants
Scattered trees or bushes
Tall trees
Main Threats for Bird Communities
The change of habitats from a rich wetland to a more
monocultural grazing and crop land is probably the
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major threat for the population of birds, residential or
migratory. But besides the change of habitats there
are other threats that can undermine the ability to
sustain the bird community, which have been slightly
touched above. One problem have been the crazy
ant, which is an introduced species. During the bird
study between 1993-1995, a horned screamer, a white
necked heron (Ardea cocoi) and a yellow oriole (Icterus
nigrogularis) were found attacked. But also other
animals such as bats, armadillo have been attacked by
these ants (Alvarez 1995). Another threat may be an
exposure of contaminants, which can lead to direct
impacts or indirect genetic impacts. Apart from the
snail kite, mentioned before, also the limpkin (Aramus
guarauna), which specialises in snails, can be used as
contamination indicators for the lagoon (Alvarez
2004 interview).

sludge rich in detritus originating from plants and
animals. Grows in the lagoon and when it is one and
a half years of age it reaches sexual maturity and
leaves the lagoon to go about 150 km up the Cauca
River. Only 1% of the Bocachico’s eggs are fertilized
and once fertilized the eggs move down the river and
enter the wetland adhering themselves onto the roots
of wetland plants (Patiño 2004 Interview).
During a fish study in 1987-88 (CVC 1988) the main
catch was mozambique tilapia (87,8%), followed by
bocachico (5,7%), banded astyanax, Astyanax fasciatus
(4,7%) and blue acara, Aequidens pulcher, (2,8%).
Tilapia is an air breather, which probably is the reason
for its success in the lagoon (Alvarez 2004 interview).
The observed number of species has according to
reports and fishermen decreased over the years and
this has also affected the tilapia. According to
Restrepo, J. (2004 interview), the fish size has shrunk
due to that environmental problems of lagoon, that
have forced fish to reach sexual maturity at a younger
age, hence their growth stops ahead of time.
Once or twice a year the fishermen find deformed
fish, which might indicate that there is an impact of
contamination in the lagoon (Peck 2004 Interview
and Beltrán and García 2004 interview). The fish are
really skinny looking and their heads look as if they
were very big.
To support the fishing community in the region CVC
has a program for artificial breeding and implantation
of fish. The annual supply of fish and which fish
species are being implanted to Sonso Lagoon are not
known. The implantation may cause negative effects
if it leads to disfavouring of the already threatened
endemic species.

Fish
In 1978, Sonso Lagoon were reported to have 17 fish
species (Llanos et al. 1994). According to a more
recent inventory there are 14 fish species present in
Sonso (CVC 2002). The difference in number of
species may be influenced of natural migration of
species or due to deterioration of the lagoon. In the
latter inventory it was found that one species is
classified as endangered ‘jetudo’ (Ichthyoelephas
longirostris) and two other species as vulnerable,
‘barbudo’ and ‘bagre sapo’ (Pimelodus clarias and
Pseudopimelodus bufonius).
Jetudo is an endemic species, which requires clean
fresh water. It is a pure herbivore and only migrates
very limited. Barbudo is an omnivore feeding on
insects, other fish and organic matter. The Barbudo
can be found in different habitats, but it prefers the
more shallow shorelines along rivers and other water
bodies. Bagre sapo is a benthic fish which feed on
organic matter, insects and other fish. There have
been a notable decrease of Bagre sapo in the Cauca
Valley during the last years, due to high levels of
water contaminations (CVC 2002).
Two of the 14 species found in the most recent study
have been introduced, ‘mozambique tilapia’ and ‘nile
tilapia’(Oreochromis mossambicus and O. niloticus). The
tilapias are persistent species and can even be found
in sewage canals and irrigation channels. The
mozambique tilapia is omnivorous and feeds on
algae, insects etc., while the nile tilapia feeds mainly
on phytoplankton or benthic algae.
Another fish species that has become more important
for the fishermen is the ‘corroncho’ (Chaetostoma
fischeri). The corroncho is a herbivore that lives on the
periphyton of plants and bottom substrate (Aguilar
2004 interview).
Particularly two species are considered to have a
commercial value, ‘bocachico’ (Prochilodus reticulates)
and ‘mozambique tilapia’ (Llanos et al. 1994). The
bocachico is tolerant to low levels of oxygen and is
probably favoured by the deteriorated condition in
the lagoon. It feed on benthic diatoms and bottom

Main Threats for the Fish Community
The most evident threats for the diversity and
possibility to sustain strong fish populations in Sonso
Lagoon are (Aguilar 2004 interview, Llanos 1994 and
Escobar 1998):
- Obstructed migration paths from hydrodynamic
changes
- Decreasing water level
- Oxygen depletion
- Sedimentation
- Contaminations (heavy metals, pesticides and other
organic contaminants)
Mammals and Marsupials
Due to human activities and their change of land use
the affects on mammals are severe. Populations have
decreased and the most representative lost is the
disappearance of the central american otter, Lutra
annectens (Llanos et al. 1994). There are no specific
studies done for mammals and marsupials in Sonso
Lagoon (Alavarez 2004 interview).
The mammals found in the nature reserve are: nine
banded armadillo (Dasypus novemcinctus), capybara
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bullfrog (Rana catesbeiana) (Escobar 1994). The
bullfrog is an introduced species, with a bad
reputation of creating biological disturbance in the
nature reserve (see section on introduced species).

(Hydrochaeris hydrochaeris), brazilian rabbit (Sylvilagus
brasiliensis), vampire bat (Desmodus rotundus), red-tailed
squirrel (Sciurus granatensis hoffmanni) etc.
Their are also two species of marsupials; southern
opussum (Dídelphis marsupialis) and water opossum
(Chironectes minimus).
The Capybara is the only mammal with a high
conservation priority in the Cauca Valley (Franco et
al. 2004).

Introduced Species
In addition to the environmental threat from byproducts of the society there are an ecological threat
from introduced species. Introducing species to a
ecosystem implies a lot of risks. The new species may
not have any predators or grazers in the new
environment and may therefore have very few
obstacles for increase the size of population. The
effect can be a too high competitive pressure on
other species. Tree types of organisms have been
introduced to Sonso Lagoon during the last decades;
water hyacinth, bullfrog and crazy ant, which might
negatively affect the nature reserve.

Capybara (Hydrochaeris hydrochaeris)
The capybara or ‘chigüiro’ is the largest living rodent
who lives in densely vegetated areas around ponds,
lakes, rivers, and other bodies of water (Fig 5.26). It is
found in the northern South America and was a
natural inhabitant in Sonso Lagoon before it
disappeared probably because of high hunting
pressure.

Common water hyacinth (Eichhornia crassipes)
In times of low water conditions in Sonso Lagoon the
water hyacinth can cover up to 70% of the water area.
The common water hyacinth is an invasive floating
weed of tropical and sub-tropical freshwater lakes and
rivers, especially those enriched with plant nutrients.

Fig 5.25 Capybara (Picture by Bruce Hayward).

It was accidentally reintroduced in Sonso Lagoon
(Usma 1988). Capybaras are herbivorous and mainly
eat grass, some aquatic plants, vegetables and fruits.
Although it seems to be an aquatic mammal, water is
used primarily as a place of refuge, and most normal
activity is on land.
They are active in the morning and the evening,
resting during the day in a shallow bed in the ground.
In areas where they have been disturbed by people,
they have become nocturnal. Today it is also being
raised commercially on some ranches, for meat
production.

Fig 5.26. Common water hyacinth.

This species is native to South America, probably
Brazil (Batcher 2003). This water hyacinth has an
enormous growing capacity. According to studies this
plant can double its biomass in 6-15 days The total
biomass can be as much as 42 kg/m². Dry weight is
normally about 5-7% of fresh weight, which gives

Reptiles and Amphibians
Two species of reptiles have been identified to be of
great importance in the lagoon; green iguana (Iguana
iguana) and common snapping turtle (Chelydra
serpentina). There are also two species of amphibians
considered as important; giant toad (Bufo marinus) and
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Table 5.2. Positive and negative aspects associated with the growth of water hyacinth in Sonso Lagoon (adapted
from Llanos et al.1994, Escobar 1998, Restrepo J. 2004 interview, Escobar E. 2004 interview and Alvarez 2004
interview).
Positive aspects

-

Habitat for fauna (birds, insects, molluscs etc)

-

Negative aspects

-

Increasing evapotranspiration from lagoon

Nutrient transformation and recycling, reducing the
symptoms of eutrophication

-

Creating anaerobic water conditions (due to
decomposition)

Temperature regulator, shading

-

Obstructing net fishing

-

Reducing transmission of gases

Refuge and food source for fish, feeding on
invertebrates associated with root system

Usable, as green fertilizer, fodder for cattle,
composting (e.g. biogas production), cellulose (raw
material for paper production) and for water
treatment (used as an ecological water filter
removing nutrients)

about 2.5 kg dry weight/m² (Gopal 1987). Another
very important feature to be aware of is the capacity
of evapotranspiration. The plant can exceed the
evaporation from open water by up to 13 times,
however the average loss has been found to be
around 2,5 times higher. Its optimal temperature lies
between 23-35°C and with a pH of 6-8 (Gopal 1987).
The flowering is not apparently responding to
photoperiods, but there is considerable evidence that
flowering may be induced by nutrient shortages
(CABI 2003).
The heavy metal (Hg, Cd, Cr and Pb) content in the
water hyacinth of Sonso Lagoon was analysed in 1998
(Escobar). The purpose of the investigation was to
see the possibility of using the plant as fodder for
farm animals or as an organic matter for composting.
The results show that the water hyacinth can contain
significant levels of chromium (max 2,4 ppm, av.
0,45ppm) and a more moderate level of lead
(0,18ppm) was detected in one sample. Despite the
result, the conclusion from the investigation in 1998
was that the general levels of heavy metals are low
enough to permit the use of water hyacinth.

Principal source for sediment accumulation of
organic matter

Reducing penetration of light (reducing ability to
oxygenate through photosynthesises)

Altering hydraulic characteristic (Slowing down
water motion, increasing sedimentation)

Bullfrog (Rana Toro)
The bullfrog is not a native species in Colombia, it
has its origin from the northeast of USA (Castro et al.
1998). Due to its capacity to produce animal protein
for anthropogenic use it has been introduced in
several places around the world. In California the
introduced bullfrog has been the reason for the
extinction of two other population of frog species
and in the San Joaquin Valley a significant reduction
of a fish population have been seen (Castro et al.
1998). The bull frog forms dense populations with a
very high reproduction capacity. The egg production
of the female frog is high (1.000-48.000 eggs twice
per year) and it can continue to produce eggs even
under conditions with high contamination levels The
development of eggs only takes 3-5 days (in 15-32°C).
The young bullfrog feeds on aquatic plants, small
invertebrates, small fish and also small dead animals.
As an adult the variation of its food intake increases.
The bullfrog is an amphibian animal, which can be
active during day and night and live in different
environments (Castro et al. 1998).

In Sonso Lagoon the water hyacinth is mostly
considered as a plague, but it is important to
recognise that it both provides positive and negative
attributes for the lagoon, as summarised in table 5.2.
Especially the characteristics to sustain population of
birds and fish are important and gives strong
motivation to preserve this introduced species.
However, at the same time the negative impacts from
an extensive coverage are posing a severe threat for
the future survival of the lagoon. To be able to
benefit from the positive outcomes and to reduce the
negative impacts, an optimal coverage have to be
found. Escobar (1998) and Patiño (2004 interview),
suggested that a coverage of 15-20% might be
appropriate.

Fig
5.27.
Bullfrog
www.mindspring.com).
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Cultural Heritage
It is known that various indigenous tribes inhabited
the areas around the Sonso Lagoon before the
Spanish came (refer to section 5.4.3). However,
Llanos et al. (1994) mentioned that since these tribes
were mostly characterized by being hunters,
fishermen, farmers, and warriors, no significantly
important
monuments
were
left
behind.
Additionally, since the Sonso Lagoon area is marshy
that often floods, if culturally valuable artefacts were
indeed left behind they were probably buried or
washed away. Hence, presently the existence of
culturally valuable sites in the immediate Sonso
Lagoon area is unknown.

In Cauca Valley the bullfrog escaped from a farm for
the first time in 1987 and has now become wellestablished in the nature reserve (Castro et al. 1998).
A CVC campaign tried to convince the locals that the
bullfrog could be an alternative food source. This
campaign did not work because the locals found the
meat bad tasting. However some hunting is still going
on in the lagoon. Foreigners ask for local hunters to
hunt bullfrogs (Beltrán and García 2004 interview).
The actual situation of the bullfrog and the species it
is competing with is not clear in the nature reserve.
Crazy Ant (Hormiga Loca)
The ant subfamily Formicinae characterizes by the use
of a defence system with formic acid ,which its name
reveals. In the neotropical region there are 17
different ant tribes, but the one most known is
perhaps the Paratrechina. This ant “group” has a few
species which are called the crazy ant, which is not
native in Colombia. The species P. fulva (crazy ant),
that was introduced in Colombia in the late 70’s,
forms permanent and temporary nests (Chacon de
Ulloa et al. 1998). Primarily they localise their nests
beneath trees under rocks, this technique is
predominant during the dry season. During the wet
season these ants uses existing wholes in trees. When
conditions are changing the move their colonies and
build a more favourable nest.

Infrastructure
Infrastructure is a very important component for the
nature reserve. Apart from determining the easiness
with which the nature reserve can be access, it also
helps to provide the nature reserve with a certain
appearance, and it helps to determine the types of
activities that can be carried out in the area.
Additionally, infrastructure can contribute to shape
the nature reserve’s future development. Lastly, in
this section an account of the current state of the
nature reserve’s access roads, CVC owned facilities,
settlement housing, and neighbouring farmhouses is
given.

Access Roads
The nature reserve’s main access road is the BugaBuenaventura national motorway. This motorway
was built in 1967 by the national road authority
(INVIAS) at the northern part of the natural reserve
with the purpose of efficiently connecting the interior
of the country with the Pacific coast. Hence, access
to the nature reserve can be easily gained from many
parts of the country. But since the road is frequently
used by both normal and heavy traffic, noise, rubbish
and motor vehicle pollution has caused some negative
impact on the nature reserve (refer to the Air Quality
and Noise section).

Fig 5.28. Crazy Ant (Picture by Alex Wild).

The crazy ant was introduced in Cauca Valley region
because it was said to be able to control the
population of another ant species, the Atta, which at
this time was considered as the main plague
threatening crops etc. (Chacon de Ulloa et al. 1998).
Furthermore, the crazy ant was considered to be able
to reduce the number of venomous snakes. Studies
have shown that this control of populations has not
occurred. Instead the crazy ant in cooperation with
other insects have become a threat to the fauna of the
wetland. Birds and other animals (armadillos, newly
born calves etc.) have been found attacked by the
crazy ant. The ants are entering the animals picks or
noses and their eyes. They apply acid and make the
animals loose their ability to feed and they eventually
die (Alvarez 1995).

Fig 5.29 National Motorway blocking lagoon-river
natural channels.

Additionally, when constructing the motorway, it
severed the seven natural channels that connected the
lagoon with the river (refer to the Hydrodynamics
section). The result of this mistake caused severe
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problems like floods during the rainy season, the
building of new dikes by the area’s landowners, an
accelerated lagoon sedimentation rate, and the
confinement of water plants on the lagoon’s water
surface.
Lastly, the motorway stimulated the
construction of other infrastructure, like for example
the construction of a series of large high voltage
towers that have been placed along its side, and the
building of illegal human settlements like El Porvenir
and Puerto Bertín.
Direct access to the nature reserve is gain by taking a
regional road that connects to the national motorway
from the right hand side when driving towards Buga.
This regional road is a gravel road that is in a
precarious state but is the fastest way to gain access
to the reserve by car. The regional gravel road passes
by the informal settlement of Puerto Bertín and by
the abandoned CVC hut like information facilities.
The road then goes to the south parallel to the Cauca
River, and after approximately one kilometre and
taking a left the main CVC facilities, formerly called
Hacienda la Isabela, can be accessed. Once there,
visitors can follow the only reasonably well-kept
pedestrian path to the lagoon and to the area’s bird
watching towers. Along this path, the CVC has
planted local trees and installed signs and information
boards to help visitors gain a clearer insight of the
area’s fauna and flora, and to show the right direction
towards the lagoon.

reserve’s entrance information centre. However, they
now lay abandoned and serve no specific goal.

Fig 5.31 CVC’s old information huts.

The second property owned by the CVC is the
recently acquired Hacienda la Isabela. This site was
bought, according to CVC personnel, to allow
authorities and visitors direct assess to the lagoon
from the regional road. Before acquiring this site,
CVC staff and visitors had to ask area landowners for
entrance permissions.

Fig 5.32 CVC’s main installations in the nature reserve.

Now, the Isabela facilities serve as the CVC’s nature
reserve headquarters, and it is here where visitors are
welcomed and informed about the lagoon. It is also
in these facilities that CVC personnel carry out their
research and educational activities. Moreover, the
Isabela houses visitors wanting to spend the night at
the nature reserve. However, until now the facilities
have not been optimally used and even a parking lot
was constructed, which according to Álvarez (2004
interview), should have not been allowed since the
use of cars should not be encouraged in the nature
reserve.
Moreover, the CVC bought a third property besides
the Villalobin farm in the lagoon’s southwestern
boarder in an effort to control water hyacinth
proliferations. A harvesting machine was installed in
this premise and put to function, but the project was
stopped after some time and the machinery now lays
there unused. Additionally, no maintenance has been
carried out in this area, which has lead to excess
vegetation.

Fig 5.30 Regional road leading to lagoon.

Furthermore, it is possible to reach the lagoon by
continuing south along the regional road. However,
the area landowners have installed a series of gates
that make this journey much slower and sometimes
even impossible to conclude because entrance to
these properties might be denied or simply because a
gate is left locked (Sanchez 2004 interview). Lastly,
there is also a third way to gain direct access to the
lagoon. This route is located at the southwest side of
the reserve area, and it is called El Paso de la Barca.
However this path is less frequently taken because it
entails crossing the Cauca River by boat.

CVC Facilities
The CVC owns three lots around the natural reserve.
The first property is located at the south end of the
informal settlement of Puerto Bertín. There, the CVC
built two huts that once were used as the nature
42

SEA Pre-Study of Sonso Lagoon, Colombia

better-located settlement has received more attention
and resources from the local authorities (Escobar
1998). For example, some settlers of El Provenir
have gained tenure rights over the once illegally
invaded land, and they have, with resources obtained
from politicians, been able to build better houses than
the ones found in the Puerto Bertín settlement. Most
of the houses in El Porvenir have been constructed
with sturdy materials, have electricity, water, and
some houses even have private phone lines.
Additionally, all the area’s households have access to
public phones. Furthermore, the El Porvenir houses
are also better protected from floods. Since it is
located on the northern side of the motorway, when
floods arrive during the rainy season, the road acts
like a protecting dike.

Figure 5.33 View from the poorly designed new bird
observation tower.

Lastly, concerning the CVC’s built infrastructure
inside the nature reserve, there are two bird
observation towers and a fishermen restaurant. One
tower, the old tower, was constructed by the CVC,
and its current construction demands maintenance.
However, its design is relatively adequate for the area
when compared to the new tower that was built last
year by the local fishermen who obtained funds from
a US-Canadian fund, Fund for Environmental Zones
(Aguilar 2004 interview). With the received funds of
around 250 000 USD, apart from the tower the
restaurant of the fishermen was built next to the
Isabel facilities.
According to Álvarez (2004
interview) the CVC and a panel of lagoon friends
were against the design of these expensive new
structures that they considered to be too bulky, that
used inappropriate materials like for example
concrete, and that were to be poorly located.
However, the fishermen ran the project and the
results were a fishermen restaurant located
underneath a large tree that is mostly used for nesting
by sensitive birds, and a misplaced large bird
observation tower. Additionally, Hurtado (2004
interview) claimed that only a part of the fishermen
community was involved in the decision-making
concerning the project. Lastly, Hurtado (2004
interview) also claimed that part of the money that
was supposed to be used in a educational phase of
the project was spent in the initial building phase
because, for example, architectural contracts of
around 48 000 USD were granted to individuals living
out side the fishermen communities.

Fig 5.34 Housing in El Porvenir.

On the other hand, being located on the southern
side of the motorway, the Puerto Bertín settlement is
frequently affected by floods. During the rainy
seasons people living in this community are forced to
abandon their homes for periods of at least five days
(Hurtado 2004 interview). In addition, the people
that settled in this area have no tenure rights over
their houses or land, and officially the local
authorities have considered the whole area as an
illegal settlement that is located in a high-risk zone
(Rueda 2004 interview). This has led to complications
when deciding whether public funds destined to
infrastructure improvements should be granted or
not to this settlement. Moreover, the built
infrastructure in Puerto Bertín is of low quality.
Some houses are made of bricks but most are very
rudimentarily constructed using wood and mud as
their main building materials. Furthermore, these
small houses are very crowded, usually housing
together grand parents, their children, the spouses of
the children and their grandchildren. This means that
a small one-room house has to be shared, in
occasions, by six people (Hurtado 2004 interview).
Despite this high number of people per home, in
Puerto Bertín most of the houses have electricity and
potable water. However, these households do not
have access to public nor private phones, and most
importantly the area lacks a sewage system. Most of
the sewage waters are discharged directly on open
fields, and these waters eventually reach the New
Canal. Some houses have built provisional septic

Settlement Infrastructure
The settlements of El Porvenir and Puerto Bertín are
located in the natural reserve’s area of influence.
Puerto Bertín is located to the right or on the
southern side of the national motorway, while El
Porvenir is located to the left or on the northern side
of the road. Both of these settlements originated to a
large degree in the same manner, appearing first in
the fifties as temporary camping sites for groups of
fishermen, and then in the seventies after the national
motorway’s construction was finished as illegal
housing settlements. However, El Porvenir being the
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Population

tanks, but these are also emptied on the fields when
full.

The populations living around the lagoon’s direct area
of influence are basically the inhabitants of the two
informal settlements of El Porvenir and Puerto
Bertín, and the managers and workforces that live in
the 22 privately owned farms. According to Llanos et
al. (1994), it was reported that there were 33 houses
with a population of 215 people living in the area in
1980, and that in 1990 the number of houses and
people had tripled, rising to 120 and to 600
respectively. Furthermore, Escobar (1998) revealed
that in the settlements of El Porvenir and Puerto
Bertín there were totally, in 1998, 337 people, while
471 more people lived in houses around the lagoon.
Fajardo (2002) confirmed this information by stating
that the last carried out census in the area recorded a
total population of 754 people. Fajardo (2002) also
stated that the estimated number of people in the
settlements was to remain constant, due to the fact
that young people move to the cities of Buga and Cali
in search for job opportunities. However, Aguilar
and Hurtado (2004 interviews) mentioned,
respectively, that in El Porvenir presently there is a
population of around 1 200-1 300 people, and that in
Puerto Bertin there is a population of approximately
170 people, which brings the area’s population to
roughly 1 500 people. Although different total area
population numbers are given, it can be concluded
that the population in the area has been increasing
very rapidly since the 1980’s. It is considered that
with this increase in population pressure can be
placed on the ecosystem of the lagoon, especially if
more people begin to use its resources to satisfy their
needs. However, in 1998 according to Escobar
(1998) only 24% of the people in the communities
were fishermen, and today according to Montes (2004
interview) only 4 to 5 families largely depend on
fishing. While, before the number of families that
depended on the lagoon could have been around a
100. Lastly, it has also been estimated that 58% of
the settlements’ populations is composed of women,
and that 70% of the area’s population is composed of
young people falling below the age of 24 (Fajardo
2002).

Figure 5.35 Housing in Puerto Bertín.

Moreover, there are no rubbish collection services, so
waste is buried, burnt or dumped around the
settlement, and together with the wastewater, sanitary
problems have arisen in the area. Finally, the area’s
social infrastructure, which refers to the existence of
schools, nurseries, built public and green spaces, and
recreational facilities, is considered to be in bad shape
or completely inexistent. This is especially true for
Puerto Bertín where the communal leader’s home is
currently being used as a temporary school and
library. El Porvenir, however, does have a two-room
school and a non-working nursery facility. But these
buildings are insufficient to satisfy the current
educational and health needs of these communities.
Social Aspects
The study area is socially very contrasting. On the
one hand, concentrated at the nature reserve’s
northern area of influence lie the two informal
fishermen settlements of Puerto Bertín and El
Porvenir. These settlements are characterised by
being very poor, by having a growing young and
unskilled population, by having badly functioning
basic services, and lastly by completely lacking sewage
systems. Additionally, factors like the exclusion of
the communities from the area’s development plans,
and having been declared as a risk zone by the Buga
municipality have aggravated the villages’ poverty
conditions. On the other hand, scattered evenly
around the reserve’s perimeter are the 22 large
landowner properties. These properties are very
wealthy and productive, where mostly sugarcane
growing and cattle raising activities take place. Their
owners enjoy a very high standard of living, and they
have a strong say in the development of the area.
Despite being antagonists, these two groups rely on
each other, for example, when it comes to labour
demand and supply, and for example when a wealthy
landowner runs for a public position, investment in
the communities is usually exchanged for votes.
Lastly, in this section a description of the area’s
current population, health, educational, and
employment conditions is given.

Fig 5.36 Young population of Puerto Bertín.
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Health

inhabitants are skilled in the arts of traditional fishing.
They have learnt traditional fishing techniques and
know how to elaborate fishing related instruments
like fishing nets, fishing boats etc. Moreover, another
portion of the population has learnt basic agricultural
and manual sand extracting techniques.
But,
generally speaking, the populations of Puerto Bertín
and of El Porvenir are unskilled and have received a
very low standard education. Lastly, in an effort to
help to train the local communities, the CVC in
cooperation with students from la Universidad del
Valle have started an environmental education
programme that will aid the local population to
reinforce their fisherman skills, and at the same time
will help them to sell their products. Eco-tourism has
also been a main focus of the programme, and
individuals from the local communities are being
trained to become eco-guides.

According to Fajardo (2002) there is one health post
in El Porvenir, and it is ran by “Las Promotoras de
Salud” or The Health Promoters who are nurses that
come to the settlement during the day from Buga and
perform basic health routines. For medical care and
for dental care, doctors and dentists are also sent to
the settlement from Buga once a week, and
occasionally the Buga Hospital organises Health
Brigades in these communities. However, according
to Aguilar (2004 interview) the health post remains
empty and it is therefore presently not working. The
most common illnesses suffered by people in the area
are colds, stomach problems and skin diseases caused
by the contaminated floodwaters. Usually, people
suffering from more serious sicknesses have to be
transferred to Buga for treatment. Lastly, some cases
of cancer have been reported in community, and in
most cases it has been fishermen the ones that have
been affected (Hurtado 2004 interview). It could be
possible that since fishermen and their families eat
fish that comes from the lagoon at least three times
per week, that if it were contaminated with heavy
metals it could be one of the factors causing cancer
among this population. However, this has to be
studied more in depth to be able to determine if such
a link does exist.

Employment
Factors like tough labour market conditions, the
deteriorated environmental situation of the lagoon,
and the fact that the population of the community is
mostly a young and unskilled population have caused
many to leave the settlements towards the larger cities
in search for opportunities. However, there is a
tendency for these people to come back to their
communities after some time. Moreover, another
important aspect is that women present the highest
rate of unemployment (56%) in the community
(Fajardo 2002). Women are basically involved in
non-paid domestic chores, and are therefore heavily
dependent on their partner’s income. Moreover,
most women, like the population’s young, have not
received any type of skilled training, which makes
their access to the local labour market even more
difficult. Some of them might still find employment
as cleaning ladies or as crop collectors in near by
farms during harvest seasons (Hurtado 2004
interview). However, these posts are limited and
temporary so many are left unemployed leading in
some cases to social problems, like prostitution
(Fajardo 2002). In addition, prostitution has also
been caused since many mothers are sole parents that
have to raise on average three kids (Escobar 1998).
The high unemployment rate among women, the
dependency on their partners for income, and the
responsibility of raising kids on their own has greatly
pressured
women
in
these
communities.
Additionally, fishing is a man-dominated activity
where only 4.8% of the communities’ women stated
to have sporadically tried to fish (Escobar 2002).
Furthermore, according to Farjardo (2002) 28% of
the settlements’ population consider themselves to be
fishermen who derive a significant portion of their
income from this activity. He also mentions that the
CVC has established that there are 52 fishermen
permanently working in Sonso Lagoon, and claims
that this number varies, reaching as many as 120
fishermen fishing in the lagoon during the rainy
season. However, it was observed through interviews

Fig 5.37 Children bathing in the New Canal.

Education
Resources destined to education in the communities
of Puerto Bertín and El Porvenir are very scarce. In
the area, for example there are only two school
classrooms and only two teachers to be shared by
around 155 children. Sometimes, however the
communal chapel is used as an extra classroom to
compensate for the lack of space (Aguilar 2004
interview). Additionally, many four to ten year olds
from Puerto Bertín have to cross the national
motorway twice on a daily basis to get to school,
which is very risky. Hence, a solution would be to
build a classroom in Puerto Bertín, especially now
that the kids in this settlement number 77.
Furthermore, since there is no high school in the area
children have to take buses to Yotoco that sometimes
their parents cannot afford to pay. This lack of
educational investments in the community has lead to
an illiteracy rate that according to Escobar (1998) was
as high as 16%. However, many of the communities’
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was healthy around 240 fishes were caught per day.
However, he stated that now a maximum of 40 fishes
are caught in a good day. Additionally, García (2004
interview) who has been fishing in the lagoon for
more than 28 years stated that during an average
fishing working day that starts at 6 a.m. and ends at 4
p.m. only 15 to 20 Tilapias are caught. He claimed
that fishing in the lagoon has dramatically reduced.
Area fishermen have additionally stated that apart
from a decline in fish numbers fish sizes are now
much smaller. Patiño (2004 interview) stated that
Tilapia caught in the lagoon 30 years ago were on

and with field studies that there were only two yearround full time fishermen couples fishing in the
lagoon. Moreover, apart from fishing, and working
in the neighbouring plantations, the local population
extracts and sells sand and aggregates coming from
the Cauca River. This activity is done where the New
Canal connects with the Cauca River in proximity to
Puerto Bertín. Finally, some of the area’s inhabitants
are small business people that manage local grocery
shops and other types of shops.
Economical Aspects
In the 1950’s the Buga economical development
model focused to a great extent on the Pacific.
Infrastructure projects like the national motorway
were built in the area to better connect it with the
country’s main port in the Pacific, and export crops
like Soya and Sorgo that were used for oil production
were planted in many local farms (Rueda 2004
interview). However, this economic model became
outdated with the introduction of globalisation and
free trade agreements. Soya and Sorgo were suddenly
no longer needed because Soya oil was imported.
Additionally, goods once exported through the
Pacific coast were exported through the Atlantic
coast. These changes affected the area’s strategic
position and forced the adoption of a new economic
model that until now has prioritised sugarcane, and
chicken meat and egg production. However, this
model might have to be changed in the future due to
Colombia’s probable signing of a Latin American free
trade agreement with the USA (Rueda 2004
interview). Additionally, the demands brought by
these dynamic economic trends have also influenced
the area’s main economic activities, its land use
practices, and the industries that that area located
around the Sonso Lagoon nature reserve, all of which
are described in this section. Lastly, this section also
describes some of the economic initiatives that have
been carried out in the area, and it describes the
challenges and opportunities that are brought by local
taxation systems and by the area floods.

Fig 5.38 Traditional fishing techniques in the Sonso
Lagoon

average 30 cm long but now the norm was around 15
cm and the average weight around 300 gram. In
healthier waters, Restrepo, J (2004 interview)
mention, usually 500 to 1 000 gram Tilapias can be
caught.
Fishermen incomes then have been
significantly affected with this quantity and weight
decrease of the fish of the lagoon. For example,
twenty 300-gram Tilapias caught per day that sell for
50 cents of a dollar apiece, produce a fisherman
around 200 USD per month. However, as stated in
Escobar (1998), this income tends to be very irregular
because it depends on the amount of fish caught, and
presently, most fishermen on average do not catch
twenty acceptable fish per day. Despite this gloomy
scenario, the future fishing potential for a well-kept
Sonso Lagoon is very promising. According to
Patiño (1991), in a recovered lagoon a 300-gram oneyear-old Bocachico can live in one cubic meter of
water. This means that in Sonso Lagoon’s area of 5
360 000 squared meters there could be a production
of 1 600 tons of Bocachico. Moreover, Patiño (1991)
claims that Tilapia production doubles that of
Bocachico’s, which means that only counting
Bocachico and Tilapia a total yearly production of 4
800 tons of fish could be reached if the lagoon would
be in a good environmental state. Additionally,
fishermen have claimed that another fish species, El
Corroncho, has become a very important resource for
many families in the area (refer to the Fish section).
Aguilar (2004 interview) stated that studies of this
species should be carried out because it could become
the future replacement of the traditional Bocachico
fish that been notably affected by the pollution in the
lagoon. However, in an environmental point of view,
this change of composition of fish species is not

Main Area Economical Activities
The most important economic activities that take
place in the lagoon’s area are fishing, agriculture,
cattle raising, and sand extraction.
Fishing
Fishing used to be good in Sonso Lagoon, and as late
as 1998 Escobar (1998) claimed that 75% of the
families living in Puerto Bertín and El Porvenir derive
their daily sustenance from the fish that is caught in
the lagoon. This statement helps to explain the high
degree of economic dependency the community had
on the lagoon, however during the last decades the
lagoon has suffered a sever degradation that has
affected its fish stocks, and now, as mentioned
before, only a handful of families can solely depend
on it for their survival. Montes (2004 interview), an
area fisherman, claimed that before when the lagoon
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desired and should be carefully monitored. Despite
the discouraging fishing condition of today, fishing in
the lagoon should still be considered to be a very
important economical activity for the local
communities, and it is essential then that lagoon
recovery plans are put into place so that the full
fishing potential of the lagoon can be exploited by
these people.
Agricultural and Cattle Raising Activities
Sugarcane production is the dominant agricultural
activity in the area. According to Fajardo (2002), all
of the 22 farms surrounding Sonso Lagoon grow
sugarcane. These properties are of large extensions
surpassing 50 ha, and they sell their harvest to the
large regional sugar mills. The mills both rent and
manage the land of the farmer or buy the sugarcane
directly from the farmers after they have harvested it
themselves. Apart from sugarcane other types of
commercially viable crops like corn, cotton, and
sorgo are grown.
Together these agricultural
activities provide most of the employment in the area.
However, the generated jobs are mostly temporal
jobs that finish when harvesting is concluded. Apart
from the aforementioned agricultural activities,
significant parts of the area’s large properties are used
for cattle grazing activities. The land strips that lie
closer to the lagoon and that tend to flood during the
rainy season are specially used for cattle grazing. In
fact, throughout the dry season cattle are left to freely
graze even inside the lagoon’s 30-meter buffer zone.
Some cows have even been seen grazing inside the
lagoon. This free grazing strategy is practiced by
most of the lagoon’s perimeter farms, including in the
CVC property where neighbours’ cattle often cross.

Fig 5.40 Sand extraction besides Puerto Bertin

Land Use Practices
According to Álvarez (2004 interview), it is believed
that before the beginning of the 19th century the
lagoon area was covered by floodable forests.
However, he stated that these were cut down for
agricultural exploitation with the exception of the
area’s eastern Chatas forest (refer to the Landscape,
terrain and land use section). Moreover, with the
building of dikes and canals the lagoon area became
dryer, and made it possible for the area’s landowners
to use land once belonging to the nature reserve.
García (2004 interview) mentioned that landowners
exploit the reserve’s buffer zones, its water resources,
and the area’s oxbows. He stated that holes are
drilled next to the lagoon, that water pumps are
installed, and then water is pumped and used on
private lands.

Fig 5.41 Illegal drilling and water pumping in the
lagoon.

Furthermore, landowners have gained more land by
moving or placing fences inside the lagoon buffer
zones. In these areas they have planted crops and
presently use them for cattle grassing. According to
Álvarez (2004 interview) these land use practices are
illegal but claimed that free cattle grazing has kept the
lagoon clean and has slowed down its natural
succession. However, he said that over-grazing has
caused the soil to harden in some lagoon areas, which
may impact the habitats of aquatic birds. Moreover,
landowners have constructed dikes inside the nature
reserve’s buffer zone area to protect their adjacent
crops. Lastly, some land use conflicts have arisen
between
area
landowners
and
fishermen
communities. According to Hurtado (2004 interview),
one landowner did not agree with the arrival of new
settlers to Puerto Bertín in 1993 because it was

Fig 5.39 Cattle grazing inside the buffer zone of the
lagoon.

Sand Exploitation
Sand extraction activities in the area mostly take place
in Puerto Bertín where the New Canal meets the
Cauca River. The sand is manually extracted, placed
in lorries and sold to local construction firms. This
activity provides some income for the area’s families
and even some times it can lead to temporary
employment in construction projects.
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claimed that more people in the area would mean
more damage to the fields. The police was called to
take the settlers out, but they could stay because
Puerto Bertín is built next to the regional road which
means that the settlement lays on government land
and not private land.

considered as a potential sustainable future
development alternative for the lagoon. However,
Patiño (2004 interview) indicated that few tourists are
attracted to the lagoon due to a lack of knowledge

Industries
There are no industries located in the lagoon’s
immediate area of influence.
However, a
slaughterhouse, several chicken farms, a large sugar
mill, mines, and several small town businesses that are
located in its surroundings are thought to indirectly
affect the lagoon. The local slaughterhouse is located
to the east of the nature reserve, and interviewed
fishermen mentioned that it directly poured its
residue waters into a lagoon tributary (see the section
on Different Watercourses’ Contribution to Water
Quality deterioration). The meat and egg producing
chicken farms are located to the east of the lagoon,
and most of these businesses are situated on the
opposite side of the motorway. It is not known if the
wastewater of these chicken farms are poured into
canals that might connect with some of the eastern
tributaries. Hence, it was impossible to assess if these
waters could reach the lagoon. However, these farms
do expel a foul smell that expands over several
kilometres even reaching into some parts of the
nature reserve. Moreover, the Pichichí sugar mill
drives its sugar processing operations to the southeast
of the lagoon. The Pichichí sugar mill produces 1
000 tons of sludge per year and on a daily basis pours
820 kg of nutrients into a small creek that leads into
the Sonso River (Rivera 2004 interview).
Additionally, Pichichí takes and uses water in its
process from the Guabas River that has been
seriously polluted with heavy metals that come from
the area’s upstream mining activities. This means that
nutrients and heavy metals that are discharged by the
sugar mill end up in the nature reserve because during
the rainy season the Sonso River flows into the
lagoon. Moreover, the Guadalajara River that passes
through Buga carries heavy metal contamination that
is generated by some mines that are located its basin.
Even though the river exits into Cauca down stream
from the lagoon, García (2004 interview) mentioned
that a channel called Bicerta that connects with the
Guadalajara River carries its contaminated waters into
the lagoon from the east. Lastly, the various
restaurants, car repair shops, and cold rooms that
have appeared in small towns near to Buga, dispose
their waste and wastewaters into almost all of the
seven eastern lagoon tributaries (refer to the
Different Watercourses’Contribution to Water
Quality deterioration).

Fig 5.42 Eastern lagoon tributary carrying waste,
sediment and contaminated water.

regarding its existence, and added that those that do
come feel disenchanted when they see the little that is
left of the lagoon. Additionally, a community women
group has also started to make and sell clothing with
the purpose of reinvesting the profits in the
community (Hurtado 2004 interview). However, this
project is quite small, it is not supported, and
engagement in it is limited (See Appendix V for
Community Workshop). Moreover, efforts to spread
Bullfrog consumption in the communities have been
carried out with some success. The young liked the
frog, but older members refused to eat it (Restrepo, J.
2004 interview). Lastly, fishermen mentioned that
they received some income from foreigners that liked
to eat bullfrog, and that had asked them to hunt a few
frogs. However, fishermen added that this rarely
happened.

Economic Initiatives
A series of economic initiatives worth mentioning
like
eco-tourism,
textiles,
and
Bullfrog
commercialisation have taken place with in the nature
reserve. Eco-tourism has for a long time been
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Natural Reserve Legal, Managerial and Planning
Aspects
This section describes important legal, managerial and
planning aspects that directly affect the lagoon’s
future development. For example, in this section the
lawsuits that have been filed against the CVC are
described, the lagoon management style of CVC and
its results are assessed, and finally an account of the
consideration of Sonso Lagoon in municipal planning
is given.

Taxation
High property taxes, has led some area landowners to
argue that their properties extend into the nature
reserve’s buffer zones. They also believe that because
they pay taxes it is their right to exploit these lagoon
areas. The reason for this misconception is that the
municipal tax office bases it property tax calculations
on old maps that depict the extensions of these 22
land properties right up to the lagoon’s water
boarder. An attempt by the CVC was made to
establish a lagoon limit that including a 30-meter
perimeter buffer zone, but four landowners did not
accept the new limit, and the case was brought to
court (Salcedo 2004 interview). However, until this
court case is resolved landowners can argue that they
can do pretty much what they like in the nature
reserve because they pay taxes for those lands.
Lastly, Colombian law has stipulated that
contamination taxes should be paid to the state by
those polluting common goods like for example
water resources. This Polluter Pays Principal is not
put into practice by lagoon authorities mostly because
the origin and the quantities of the pollutants that
reach it have not yet been determined and measured.

Legal Aspects
In 1996 a lawsuit was filed against the CVC and
INVIAS for the construction of the ill-conceived
motorway project. This lawsuit asked that the
obstructed lagoon-river channels be reopened so that
the lagoon could recuperate. However, these two
institutions could not agree on what action to take,
and a second lawsuit, a group action lawsuit asking
for the same measures to take place, was filed in
2003. According to Moreno (2004 interview), who is
the lawyer running the case against the CVC and
INVIAS, the lawsuit has already passed through the
first instance courts, and in February 2005 it will pass
a second instance court in Bogotá where a decision
will be taken. No matter the outcome, Moreno (2004
interview) is determined to take the case to the
highest national courts, and if needed he said he is
even willing to take this case to the international
courts. Moreover, the mostly likely scenario is that
the CVC will lose this case since a similar law suit,
where a road obstructed and damaged the Cienaga
Grande de Santa Marta (a Ramsar site), was won by
the plaintiffs. Lastly, in 1993 area landowners
contested the CVC’s decision regarding its
designation of the nature reserve’s boarders. Four
owners filled a lawsuit, and since then no verdict has
yet been reached on such an important case for the
nature reserve.
According to Salcedo (2004
interview), this lawsuit will be most probably be won
by the CVC because some of the plaintiffs have
desisted however area stakeholders have been critical
of the way that this lawsuit has been handled. They
argue that the CVC has done little to effectively
handle the situation, and feel that the case should
have been resolved a long time ago.

Flooding
A healthy lagoon possessing good hydraulic
conditions would serve as effective flood dampener
during the rainy season. However, with the road and
dikes cutting off the lagoon from the river, any extra
water entering the lagoon gets dammed, and it
eventually reaches the area’s harvests causing
landowners large economic losses.

CVC Lagoon Management
Apart from the mistake committed with the road,
were Moreno (2004 interview) described the CVC as
being permissive, the entity has also been criticized
for allowing the construction of the New Canal that
affected the lagoon due to its many technical
deficiencies (refer to Hydrodynamics section).
Additionally, the CVC expected to dredge 20 000
cubic meters of sediment per year out of the lagoon
with a dredging project. However, the project did
not succeed because in 1992 the lagoon dried
(Salcedo 2004 interview), and because, in the long
term it could not compete with the 144 000 cubic
meters of sediment that enter the lagoon per year.

Fig 5.43 The 1999 flood causing significant
economic losses

Most landowners see floods as a threat and have built
expensive dikes sometimes even inside the lagoon’s
buffer zone to protect their properties (refer to
Hydrodynamics section). However, the fishermen
communities see floods as an economical
opportunity. Aguilar (2004 interview) stated that
floods bring fish into the lagoon, and they take out
aquatic vegetation that hide fish and thereby making
it easier for fishermen to catch them.
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Restrepo, J. (2004 interview) stated that the negative
impacts brought by this project to the lagoon were
more significant than its brought benefits.
Additionally, García (2004 interview) added that the
dredged sediment was deposited into a small pond
and caused it to eventually dry out. Moreover, the
CVC bought a water hyacinth harvester with the
intention to clean the lagoon and to then sell the
water hyacinths as raw material for papermaking.
This project could not generate the expected result,
because out of 100 kilos of harvested water hyacinths
only 4 kilos could be used as fibre. Furthermore, it
was found that paper making with these plants was
costly because the sediments attached to the roots
had to be washed out first (Restrepo, J. 2004
interview). Finally, the harvester had not the required
capacity to grind the large water plants that are found
in the lagoon. As well, the impacts caused from
dragging water hyacinth plants with boats out of the
lagoon and then into the river were not fully assessed.
With this plant extraction method fauna living in the
water hyacinths is highly impacted. For example, new
born chicks are lost and unwanted species, like the
bullfrog, can spread to other regions through the
river (Restrepo 2004 interview). The CVC has also
been criticised because it has paid little attention to
the buffer zones of the nature reserve. According to
Peck (2004 interview) the CVC has no programme
for the up keeping of these zones. Additionally, CVC
ground personnel said that damaged demarcation
nature reserve boarder posts are never replaced, and
worst of all they claimed that nothing is done when
landowners purposely take them out. Many have
described the overall lagoon management
performance of CVC as being too passive and
tolerant. Some have even said that the entity has
shown poor criteria when selecting its investments,
which has led to unneeded and senseless projects.
Additionally, the CVC has been characterized as
being an entity that feels intimidated and subdued to
the area’s influential economic groups. Despite the
aforementioned critique, many stakeholders respect
the work of the CVC, and believe that this institution
has done and is doing much for the lagoon. Finally,
due to the environmental know-how of the CVC it
must be emphasised that they play an important role
for the future development of the area.

makes no mention of the motorway’s negative
impacts on the lagoon, basically because it is a
national motorway, it falls out of the local plan’s
scope. This means that this crucial problem will not
be addressed because of an existing policy gap at the
local and national levels. Moreover, Rueda (2004
interview) stated that policies in Colombia are not
implemented, which explains why nothing has yet
been done from a municipal level to remedy the
lagoon’s situation. She also stated that in local
policymaking there is a generalized lack of knowledge
of the importance of such valuable ecosystems, and
that is why many policies harm the environment.
Lastly, the municipality has given great focus to the
development of tourism in the area, and mentioned
in its POT that Sonso could be ideal to help increase
the area’s tourist inflows. However, no specifications
on the type of tourism that should be developed in
the reserve are given in the document, and nothing
related to basic calculations like the reserve’s carrying
capacity is indicated. At a municipal level there seem
to be a lack of knowledge regarding the nature
reserve, and the POT policies have not been properly
assessed with regards to their possible impacts on the
lagoon.
Public Participation
The Colombian government is centralized, and its
policies are considered to have a “top-down”
approach (refer to SEA in Colombia). Additionally, in
Colombia social class disparities are abysmal, which
grants a few powerful groups a significant leeway
when it comes to decision-making (CVC 2003).
However, with the 1991 Constitutional Amendments,
the general public was granted more participatory
rights in policy making (op.cit). In regards to Sonso,
the area stakeholders’ participation in the lagoon’s
development has generally been very limited. Lagoon
management decisions have mostly been taken by the
CVC in conjunction with some lagoon experts and
with a limited participation of some area landowners.
According to Aguilar (2004 interview), on the other
hand, area fishermen have been historically excluded
from the lagoon’s management and development
plans. Moreover, area stakeholders claimed that
some lagoon projects have been unsuccessful because
there has been no direct participation from the local
communities. For example, the fishermen Beltrán
and García (2004 interviews) claimed that they see
that mistakes are being committed in the lagoon but
feel powerless and unable to due anything about it.
Additionally, Aguilar (2004 interview) mentioned that
during the last major flood when the lagoon was
cleared of water hyacinths, the fishermen proposed to
implement a maintenance plan to keep the lagoon
clean, but the authorities did not want to go on with
the project, which allowed for the water hyacinths to
once more proliferate in the lagoon. Furthermore,
some area landowners have also expressed that
communication with the CVC regarding the lagoon is
non-existent. For example, Rios (2004 interview)

Municipal Planning
Even though the Buga municipality has jurisdiction
over the nature reserve, it borders with the
municipalities of Yotoco and Guacarí. According to
Rueda (2004 interview), a holistic strategy for the
future development of the lagoon is presently missing
largely because there has been no inter-municipal
coordination to develop one. However, Rueda (2004
interview) did mention that the lagoon has been
addressed in the Buga municipal territory-developing
plan, called the POT, and she also mentioned that
some lagoon conservation initiatives have been
proposed in the document. However, the POT
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said, “there is no constant communication between
the CVC and the local landowners. Landowners are
not even aware if a lagoon conservation programme
exists. The CVC could for example send monthly
reports informing the landowners of the state of the
lagoon, and of its planned projects and meetings”.
Moreover, Peck (2004 interview) mentioned that the
CVC is unable of managing the lagoon by itself, and
proposed that and interdisciplinary group should
work together with the CVC so that more issues are
included in the decision-making process and real
problems solved. Despite these bad experiences, the
CVC is doing an effort to include some area
stakeholders in different lagoon development
projects. They have for example worked together
with the local inhabitants in the cultivation of
Bamboo, on eco-guide training programmes, and
with fishing restoration programmes. In general
terms then, the management of lagoon has been
characterized by a lack of stakeholder participation,
but the CVC has realized that something needs to be
done to involve the stakeholders more in the
development of the lagoon.

5.5

5.5.1

Main Interests and Conflicting Issues

The area stakeholders’ main interests in the
development of Sonso Lagoon were summarized
from the data that was collected from interviews, a
workshop, and from the available literature. For
example, it was established that fishermen were very
interested in improving the ecological conditions of
the lagoon so that fishing activities would resume and
would be made sustainable in the long run. On the
other hand, area landowners were found to be mostly
interested in protecting their lands from floods, and
in maximizing their productivity (see Appendix VI
for a summary of stakeholder main interests).
Similarly, other stakeholder interests were
summarized and analysed, and a pattern of conflicting
and constructive synergies was established (fig 5.45).
In turn, these conflicting and constructive synergy
patterns for Sonso Lagoon aided to develop the area’s
key aspect identification. For example, the positive
synergies created between the fishermen and the
CVC with respect to increasing the lagoon’s water
depth led to establish that water supply and a
minimum lagoon depth should be considered as a
lagoon development key aspect. The same key aspect
identification process was carried out with other
conflicting issues, and all lagoon key aspects were
determined.

Identification of Key Aspects

In this step of the SEA pre-study process, all the
information that has been collected during the
fieldwork, interviews, workshops, and that is
contained in lagoon reports was assessed and
synthesized. The results were initially, a summary of
the main interests of the local stakeholders and their
conflicts, and a list of environmental and socioeconomic key aspects. Additionally, after having
established the conflicts of stakeholders and the key
aspects, two-stakeholder lagoon development visions

5.5.2

Key Aspects

Synthesized key aspects for the Sonso Lagoon case
study were divided into national, regional, and local
levels. This was done to highlight that a wider scope
is needed so that the lagoon can reach sustainable
development. The identified key aspects per level
where:

Conflicting and Constructive Patterns for Sonso Lagoon
Increased water depth/reduced sedimentation
Reduction of nutrients
Reduction of water hyacinth
were identified andExpansion
were later
integrated
of path
and road into
systemone
future development lagoon vision
in the
SEAjobs
preStrategies
for new
study scenario step.
Construction of protection dikes
Legally settled borderline agreements
Critical land use
Water supply
Reduction of heavy metals and other contaminants
Preserve a high biotope variation
Prioritise wetland habitats
Reduced taxation, no fees for pollution
Maximum land use
Minimise interference
Water supply control (Salvajina)

+
+

+

+

-

-

--

-

--

Fig 5.44. Diagram showing an example of possible stakeholder conflicting issues.
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National Level

• Coordination and assessment of municipal
planning policies with a strategic development plan
for the lagoon

• National environmental policy assessment and
integration to regional and local policies
Regional Level

Public Participation (cross-functional key issue:)

• Regional environmental policy assessment and
integration to national and local policies

• Stakeholder involvement in the lagoon’s
recuperation and conservation development plans
(For a more detailed summary of the
abovementioned key aspects refer to Appendix VII).

• Industries, municipality of Cali, and the upstream
region
involvement
in
Sonso
Lagoon’s
development

Lastly, from the main key aspects an integrated
Ramsar and a socio-economic (RSE) development
future vision of the lagoon was derived. This
integrated RSE lagoon development vision was used
in the scenario section to illustrate a way of
implementing the development desires of the area’s
stakeholders.

Local Level
Physical Key Aspects:
• Re-establish water supply and secure a minimum
depth
• Water quality improvements

5.6

• Reduction of sedimentation rate

Scenarios

Two scenarios depicting the possible development of
the Sonso Lagoon in ten years are described in this
section. The first described scenario is the zero
scenario. In this scenario it is thought that lagoon
management will continue for the next ten years as it
has until now. This means that no strategic plans will
be implemented, which in turn means that the
present environmental and socio-economic problems
of the lagoon will not be fully addressed.
Additionally, in this scenario it is thought that area
stakeholders will continue to be marginalized from
the decision-making process regarding actions that
could help preserve the nature reserve, and it also
expected that the CVC will continue to manage the
lagoon mostly on its own. The second proposed
scenario is the Ramsar/Socio-Economical lagoon
development scenario. In this scenario the main
views of the local stakeholders regarding the wanted
future development of the lagoon are synthesised and
integrated. From this integrated lagoon development
vision a set of aims and actions are proposed with the
purpose of reaching a desired future lagoon
development. Additionally, if these proposed actions
are implemented it is believed that the development
of the lagoon will function as a development model
that can inspire leaders in the regional and national
levels to take necessary decisions to preserve
wetlands, and to empower the people, through a
bottom-up approach to policy making.

Flora and fauna Key Aspects:
• Habitat degradation
• Disturbances from human activities
• Obstructed migration paths
• Overgrowth of aquatic plants
• Introduced species
Socio-Economic Key Aspects:
• Community infrastructure
• CVC infrastructure
• Road infrastructure and other infrastructure that
presently causes damage to the lagoon
• Reactivation of the communities’ economy
• Investment in the communities’ educational and
health resources
• Change unsustainable land use practices around the
lagoon
• Economic incentives and deterrents to help
lagoon’s conservation
• Strategic alliances with the private sector for lagoon
conservation initiatives

5.6.1

Zero Scenario

The zero scenario depicts how Sonso Lagoon will
look like in ten years if no strategic planning action
that considers environmental and socio-economic
aspects is taken (see Appendix VIII for zero scenario
map). Additionally, this scenario portrays a lack of
regional and local political initiatives and cooperation.
Moreover, this scenario presents more sporadic and
isolated development projects that not fully integrate
socio-economic and environmental issues that are

Legal/Managerial/Planning Key Aspects:
• Resolve pending legal matters, especially the
lagoon’s border lawsuit
• Proactive lagoon management based on a strategic
plan
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important to local stakeholders. Lastly, in this
scenario local stakeholders will continue to be
marginalized from most of the lagoon development
initiatives.
Some of the basic features of the zero scenario are
the following:

to decrease the water surface of the lagoon by 10 to
15%. In turn, this significant water area reduction
would mean that dry land would be made available in
the nature reserve. Consequently it is believed that
landowners will take advantage of this situation and
actively take possession of this land. They will most
likely use the newly gained lands as an extension of
their crop growing and cattle grazing activities.
Additionally, to protect their lands from possible
floods, they will most probably build new dikes. If
this natural wetland habitat lost is continuous it could
lead to the disappearance of the area’s unique flora
and fauna, and hence to a significant decrease of the
nature reserve’s biodiversity. In addition, due to the
unresolved hydrodynamic problem, water hyacinth
quantities in the lagoon are expected to increase to
such a point that the lagoon will probably resemble a
wetland in a very advanced successional state.
Finally, with the zero scenario, the future of the
physical and biological state of the lagoon looks
discouraging. In a ten year period time, water depth
will decrease, landowners will increasingly make use
of land within nature reserve, and valuable wetland
habitats will be lost leading to a decrease in flora and
fauna diversity.

• Mayor area environmental problems will go
untackled
• Absence of a strategic lagoon management
programme
• Lack of regional and political will to help in the
lagoon’s recovery
• Implementation of isolated lagoon projects that
only partly and temporarily will mitigate the
problems of the lagoon
• Lagoon management will continue to lack a
strategic overview
• Stakeholders will not be fully involved in lagoon
activities

Physical and Biological Aspects
It is envisioned that in the zero scenario there will be
no broad local stakeholder engagement in the saving
of Sonso Lagoon, and it is believed that only a few
interested people and organisations will continue to
fight for the well-being of the lagoon. Under these
circumstances then, the drafting and implementation
of a comprehensive strategic development
programme for the nature reserve area will not
become a reality, and Sonso Lagoon will most likely
not be designated as a Ramsar site in the future.
Furthermore, it is possible that the CVC will lead
some sporadic initiatives to prevent further
degradation of the lagoon. For example, dredging
activities will be implemented as a desperate action to
mitigate the diminishing water depth of the lagoon.
However, significant mitigation actions like the
reopening of the lagoon-river channels will not be
taken. As a result the hydrodynamic state of the
lagoon will continue to worsen, and its sedimentation
rates will increase. It is expected that by 2015, the
depth of the lagoon will have decreased by another
25 cm, which would leave the lagoon with a depth of
only a 25 cm during the dry season. This lagoon
depth will be a catastrophe for the lagoon’s fish that
today are already severely affected by decreasing
lagoon water levels. Hence, it is thought that
vulnerable fish species like the bocachico will
disappear from the lagoon and probably other species
like the tilapia and the corroncho, all of which are
very valuable for area fishermen, will be heavily
reduced. Apart from greatly affecting local fishermen
and their families, the decrease of fish might cause
severe impacts on other lagoon fauna. Wetland birds,
for example, will be specially affected, and their
presence in the lagoon could probably be reduced by
more than 5%. Moreover, a constant reduction in
water depth over a period of ten years is considered

Socio-Economic Aspects
This scenario’s socio-economic aspects focus on the
future developments of the local infrastructure, on
the well being of the local communities, on future
area land use practices, on stakeholder participation,
and on the general management of the lagoon.
Area Infrastructure Development:
Since it is thought that no lagoon strategic
development programmes will be developed with the
zero scenario, there are no expectations that any
integrated infrastructure development plans will be
drafted nor implemented in the area either. The lack
of such integrated planning will cause the area
communities of Puerto Bertín and El Porvenir to
grow in a disorganised manner, making the fulfilment
of basic community needs like the implementation of
wastewater treatment techniques, and of a
functioning rubbish collection service impossible.
Together, these unaccomplished projects will lead to
a further deterioration of the communities’ standards
of living, and could eventually bring undesired
pressure on the nature reserve’s sensitive ecosystem
and a worsening to its appearance (refer to appendix
VIII). Additionally, it is thought that without a
comprehensive area infrastructure plan, the
properties owned by the CVC will not be optimally
utilised and maintained. For example, it is thought
that southwest-located lot belonging to the CVC will
not be maintained. As for the old information huts at
the entrance of the nature reserve, it is expected that
they too will continue to be unused and that no
maintenance will be provided to these potentially very
valuable buildings. Furthermore, it is believed that in
the zero scenario the main facilities of CVC will
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have been in past years causing its environmental
state to continuously worsen. Additionally, another
relevant lawsuit that could affect the nature reserve is
the group action lawsuit that was filled against the
CVC for having allowed the sealing of the lagoonriver natural channels with the motorway
construction project. It is foreseen that under this
scenario the CVC will most likely remain passive, and
that this lawsuit will be eventually lost. Depending
on the plaintiffs’ conditions, losing this lawsuit could
mean that the CVC will end up having fewer
resources to invest in the lagoon’s restoration.
Furthermore, it is thought that by lacking a strategic
lagoon development plan the CVC’s overall nature
reserve management will continue to be unstructured,
and it is expected that little will be done to involve
the community in lagoon development issues.
Moreover, it is recognised that with a lack of strategic
planning, the lagoon will not become a priority for
the various planning municipal authorities. This
means that regional and local development plans will
remain unchanged and unassessed, and that public
resources will continue to be allocated elsewhere.
Lastly, it is expected that the lagoon will not be
declared a Ramsar site due to the few taken effective
conservation initiatives that aim to improve the
lagoon’s environmental and socio-economic situation.

continue to be managed as they have until now, and
that no or very few initiatives will be proposed to
optimise their use. Lastly, it is likely that even more
inappropriate infrastructure projects, similar to the
restaurant of the fishermen and the new bird
observation tower, could take place and cause further
impacts to this sensitive ecosystem.
Well Being of Area Inhabitants
The well being of the area’s fishermen communities is
expected to worsen with the zero scenario. Firstly,
since the Buga municipality will most likely continue
to consider the Puerto Bertín and El Porvenir villages
as illegal settlements that are located in high risk
areas, municipal public resources destined for
community education and health improvements will
continue to be negated to these reserve communities.
This lack of resources coupled with a high area
population growth will inevitably mean a reduction of
the quality of life for these peoples, and it is thought
that in the long-term this combination will produce
unwanted negative impacts on the nature reserve.
Moreover, it is thought that the lack of a strategic
lagoon development plan in this scenario will lead to
a continuous deterioration of the lagoon, and hence
be unsuccessful of providing job opportunities for
the local community through fishing and eco-tourism.
Additionally, even though some isolated projects
could initially provide the jobless fishermen with
work, it is thought that they will be short lived since it
is believed that the projects will have a short-term
focus and hence will be discontinued. This trend will
in the long run aggravate the harsh economic
conditions lived by the local communities. Lastly, it
is also foreseen that economic incentives and strategic
alliances that could help motivate landowners and
regional industries to change their unsustainable land
use practices and production process will not be
proposed or initiated in this zero scenario. Finally,
this lack of economic planning will most likely mean
a further deterioration of the environment of the
lagoon and more economical hardships for its
communities.

Summarised situation after ten years of the zero
scenario
The future picture of the Sonso lagoon depicted by
the zero scenario is discouraging. In ten years, the
lagoon’s environmental and socio-economic situation
is expected to worsen considerably. This situation
will be mostly caused by a lack of strategic planning, a
lack of political will to aid the lagoon, and a lack of
stakeholder participation in the recovery of the
lagoon.
The ten-year forecasted picture of the Sonso Lagoon
in this scenario is the following:
National Level
•

Lagoon Management and Legal issues
One of the most important legal aspects that should
be rapidly concluded is the border lawsuit that was
filled against the CVC by four local landowners.
However, it is contemplated that in the zero scenario
no definite settlement will be reached for this lawsuit.
This will most likely mean that no conservation
investments around the disputed nature areas will
take place. For example, if the CVC were to plant
trees in the disputed buffer zones before the lawsuit
is settled, and if the lawsuit were lost, the CVC would
have to assume the costs of restoring the land as it
was before such investment took place if asked to by
the affected landowners. This basically means that
with a pending border dispute the CVC will not be
willing to make investments, and the local landowners
will continue to exploit the nature reserve as they

No major new national political initiatives will be
taken to alleviate the pressure produced on
wetlands by human activities, and national topdown policy thinking will continue to dominate

Regional Level
•

No major new regional political initiatives will be
taken to alleviate the pressure on the wetlands
produced by human activities, and regional topdown policy thinking will continue to dominate

Local Level
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•

The hydrodynamic conditions of the lagoon will
not be improved and its sedimentation rate will
remain the same or even increase

•

The average depth and water surface area will
decrease. The minimum depth might reach the 25
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cm mark, and the lagoon’s water area will decrease
as much as 10-15 %
•

The biodiversity of the lagoon will decrease. Birds
and fish species (some considered to have high
conservation value) will disappear. The reduction
of bird species might exceed 5%

•

Secure water supply and lagoon depth

•

Reduce water hyacinth coverage

•

Improve and secure habitat diversity

•

Isolate natural areas from disturbing human
activities

•

Control the populations of introduced species in
the lagoon

•

Improve the nature reserve’s infrastructure

•

Provide educational and health resources to
fishermen communities

•

Sonso Lagoon will loose all its remaining capacity
to deliver environmental services to area fishermen
and their families

•

Area settlements still considered to be high risk
illegal areas, and thus no municipal investments will
take place

•

No settlement and other nature reserve installation
upgrades will be conducted

•

Generate employment through proposed area
economical activities

•

Area stakeholders will continue to be marginalized
from most of the lagoon development initiatives

•

Introduce land use practice changes and economic
incentives

•

Lagoon developments carried by the CVC will not
be fully sustainable because the CVC will mostly
continue to work alone and no synergies will be
established with the local stakeholders

•

Propose a proactive lagoon management style

•

Legal issues will not be solved promptly causing
the CVC to loss valuable time and resources
destined for lagoon conservation purposes

•

The lagoon will loose its opportunity to be declared
a Ramsar site

5.6.2

5.6.3

The Ramsar designation includes an enhanced
protection,
conservation
and
preferable
improvements of characteristics supporting a wetland
ecosystem with prosperous flora and fauna, which
hopefully will support making Sonso Lagoon a
Ramsar site.
The vision of turning Sonso Lagoon into a Ramsar
site was established more than 10 years ago.
However, an application at that time failed, mainly
due to the lack of a management plan and deviation
from national policies (Peck 2004 Interview).
The Ramsar Convention on Wetlands has some
criteria and recommendations how to identify
potential Ramsar sites (see chapter 4.12.1). The
criteria that could support the designation of Sonso
Lagoon are (partly adapted from Wetland
International, 1998):

Ramsar/Socio-Economic Scenario

The main purpose with this scenario is to integrate
the identified stakeholders’ Ramsar designation and
socio-economic lagoon visions into one cohesive
future area development vision (see Appendix IX for
Ramsar/socio-economic scenario map). To achieve
this goal, a set of aims and actions that take into
account the area’s most pressing ecological, social,
and economic aspects have been proposed for a tenyear period. Fore example, in the specific case of the
Ramsar designation lagoon vision, integrated aims
and actions directed to enhance the protection and
conservation of the natural characteristic conditions
of a wetland ecosystem are proposed. In addition,
these proposed aims and actions attempt to follow
the Ramsar Convention designation criteria and
guidelines (see section 5.6.3). Moreover, as the
Ramsar designation vision focuses on the natural
aspects of the lagoon, socio-economic aims and
activities are proposed to focus on the improvement
of the area inhabitants’ quality of life. The proposed
socio-economic aims and activities deal with the
area’s infrastructure development, its economic
reactivation, with land use practice changes, with
economic incentives, and with new lagoon
management styles proposals.
The main proposed aims for this Ramsar/SocioEconomic scenario are then to:
•

Motives for Ramsar designation

- Rare and threatened endemic species (criterion 2
and 7): Jetudo (endangered fish species), Barbudo and Bagre
sapo (vulnerable fish species), Capybara (regionally high
conservation prioritised mammal) and Horned screamer
(regionally threatened bird) are some of the species identified
with a protection status in Sonso Lagoon.
- Significant populations of species, mainly birds,
dependent on the wetland (criterion 3): Particular
when supporting migratory species.
Furthermore, according to the guidelines in the
Ramsar Convention, following characteristics should
be considered when designating a new site, which
may be applicable for Sonso Lagoon (see chapter
4.12.1 for more details about these guidelines):
- Not only pristine areas should be considered: Also
deteriorated wetlands like Sonso Lagoon should be taken
into consideration, if it contains high biological values.
- Presence of “flagship” species: Horned screamer and
Capybara are both unique and charismatic species of the
lagoon..

Improve the water quality of the lagoon
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hydrodynamic study of Sonso Lagoon (Ramirez
1995) it has been shown that this mitigation measure
alone is not enough to secure a proper hydraulic
function. Hydraulic simulations have shown that a
new river-lagoon connection at the south of the
lagoon is also required to establish a continuous flow
in all sectors of the lagoon. However, location studies
should be performed to avoid that this south canal be
opened in a Cauca River section that can cause higher
sediment supplies to the lagoon. Furthermore, apart
from the reopening of the Carlina channel and the
south canal, at least one more canal in the north end
of the lagoon and to the east of the Carlina channel
should be opened so that a sufficient water flow can
be established in the lagoon. It is suggested that this
eastern canal should be located where a natural
waterway used to run, so that excavation impacts are
minimized. Additionally, when reopening the canals
in the north of the lagoon, El Porvenir settlement has
to be taken into consideration because a section of
this settlement has been built on the Carlina channel.
Moreover, another important issue that has to be
considered when reopening the northern canals is to
ensure that the passage under the motorway is
sufficient to avoid the canals’ clogging. Options to
prevent clogging are to construct bridges or to install
pipes with ample diameters. A bridge however is
preferred over the installation of pipes because
bridges usually allow for more effective water flows.
Lastly, since the construction of new canals is a huge
project that requires significant investments, it is
important that the hydraulic outcome is simulated
and that a thorough assessment is performed on
environmental and socio-economical impacts of the
project.

- If a wetland has gained national protection status,
this should be a strong argument for Ramsar
designation: Sonso Lagoon has had a protection status as
a nature reserve since 1978.
If Sonso Lagoon should be able to gain the Ramsar
status the concept wise use has to be applied. In this
context it means that a wetland should be managed to
yield the greatest continuous profits to present and
future generations, at the same time as the natural
properties (including soil, water, plants, animals etc.)
are maintained (Ramsar 2004b). To be able to fulfil
these requirements for Sonso Lagoon, with its
deteriorated status and continuous degradation, an
action programme for the management is required.

5.6.4

Strategies and Actions in the Ramsar/SocioEconomic Scenario

In this section, a series of integrated strategies and
actions are suggested to help reach the development
vision of this scenario. Moreover, these proposed
strategies or actions are described on a local, regional
and national level. However, a bottom-up approach
is suggested, where local initiatives are given more
attention and are considered to influence regional and
national actions. Finally, the proposed actions in this
section deal with the remediation of basic wetland
functions, the conservation of lagoon flora and fauna,
and with the area’s socio-economic development.
Remediation of Basic Wetland Functions
To restore, improve and preserve the physical,
chemical and natural conditions of the lagoon, water
depth and water supply must be secured, its water
quality must be improved, and the amount of water
hyacinths must be controlled. Once these actions are
implemented it is considered that the lagoon will have
a higher capacity to support a diverse fauna and flora
and it will be able to provide environmental services
to the human populations surrounding the natural
reserve area.

Damming and Sedimentation Trap
By opening up new canals that connect the Cauca
River with Sonso Lagoon there is a risk that the
lagoon will be drained of water in the dry season.
Another risk with the building of new canals is that
they might let in more sediment into the lagoon. To
avoid lagoon draining and a higher lagoon
sedimentation rate it is proposed that dams be built in
every new constructed lagoon inlet and outlet. These
dams will secure that the lagoon’s minimum level be
kept at a suggested 936.5 meters above sea level.
Moreover, if the dams are built to allow for water
overflows, they will additionally function as a
sedimentation trap letting only clear water to enter
the lagoon. Lastly, the dams should also be provided
with fish ladders (see section on Fish Ladder).

Securing Depth and Water Supply
Flood preventing dikes, the Salvajina dam, and the illconceived national motorway project have
significantly affected the river-lagoon natural
hydrodynamics. These projects have restricted the
entrance of the Cauca River into the lagoon, and have
caused the natural sedimentation rate in the lagoon to
increase dramatically. This means that the depth of
the lagoon is rapidly decreasing. Hence, to aid to
solve these problems it is recommended in this
section that the natural lagoon-river canals be
reopened, that sedimentation traps be build, and that
nature reserve perimeter dikes be removed.

Removal of Dikes and Dredging
To re-establish the hydrodynamic conditions of the
lagoon to those that were present before the dike, the
Salvajina dam, and the motorway constructions,
further corrective measures than the ones that have
been mentioned need to take place. It is proposed
that some nature reserve perimeter dikes be removed
so that larger areas are flooded so that the lagoon can

Canal Constructing and Reconstructing
Both lagoon experts and local inhabitants agree upon
that the northern located old Carlina channel that was
cut-off by the new road has to be re-opened so that
some of the necessary hydraulics that the lagoon once
had would be restored. However, according to a
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recover its wetland characteristics. However, this is a
controversial proposal since it requires that an
agreement be reached with the local landowners. If
such an agreement is reached it is suggested that dikes
that presently lay on the established quota (937
meters above sea level) or that even lay inside the
nature reserve should be moved 100 to 200 meters
further out. Additionally, since the lagoon’s bottom
rises year after year due to the vast amount of
sediments that are trapped, it is proposed that
dredging activities be carried out in the lagoon.
However, as dredging could highly disturb the nature
reserve’s fauna, and since in the past dredging has
been performed unsuccessfully in the lagoon, it is
suggested that this action should be taken only as and
emergency measure and when no other alternatives
are viable.

- The large river tributary basin of Sonso Lagoon,
that allows for the distribution of contamination
sources to spread over a large area.
- The existence of point sources from various
industries with complex effluents. Most of these
industries and their effluents are not controlled
regularly, which means that the compositions and
the amounts of wastewater are unknown. Frequent
illegal dumping of liquid waste from industries is
also reported.
- Non-point sources from agricultural production. In
the whole valley upstream of Sonso Lagoon
agricultural land use predominates.
- Non-point/point
sources
from
domestic
household and their production of wastewater. In
general most of the wastewater that runs into
streams and rivers is untreated, and in the case
where wastewater treatments plants have been
installed, these are mainly primary treatment only
partially treating the water.

Regional Actions
The amount of water coming from the upstream
region is an important water supply to the nature
reserve area. Hence, it is important that actions are
taken to try to minimise unsustainable water use
practices in this region. It is proposed that activities
affecting water hydraulics and water supply like the
building of dikes and draining of agricultural land
should be strictly controlled. Additionally, in the case
of dike constructions, permission should only be
granted if impact assessment studies are performed,
and only if these show that no sever impacts are
caused to regional water bodies. Furthermore, more
efficient water use in the agricultural production
could also help to alleviate water deficiencies in down
stream areas. For example, Cenicaña, a regional
sugarcane research institution, has performed
research on different sugarcane irrigation methods,
and so far results have shown that a water reduction
of circa 4500 m3/ha/year can be achieved in
sugarcane plantations if new irrigation methods are
applied (Cenicaña, 2004). Lastly, ecological sugarcanegrowing methods also significantly reduce water
usage since with these methods sugarcane is matured
through the application of a water stress technique
(see section on Organic Sugarcane Growing and
controlled Cattle Grazing).

- Waste handling resulting in water contamination.
About 66% of the waste produced in the Cauca
Valley ends up in the Navarro landfill. The landfill
produces a very polluted leachate, which is only
partly treated in biological ponds before it is
released via South Canal into the Cauca River.
Furthermore, there is a lot of illegal uncontrolled
dumping of waste in the region.
- The ash from sugarcane harvest burning is another
source of regional contaminants (mainly nutrients),
but it is hard to estimate how significant the
contribution of contaminants is from this activity.
From 2005 this harvest burning is prohibited in
Colombia (Besosa 2004 interview). However only
time can tell if this new regulation will stop the
burning completely.
Due to the current decreasing water quality
conditions in the lagoon, and due to the complex and
diverse contamination situation it is suggested that
regional and local strategic actions should be taken.
On a nature reserve local level, natural wetlands could
be constructed to impede the entrance of
contaminants and sediments into the lagoon.
However, to make the water quality improvements
long lasting and comprehensive, on a regional level, it
is proposed that environmental taxes, educational
campaigns, and land use practices changes be
introduced, and that municipalities be encouraged to
construct or improve wastewater treatment plants.

Water Quality Improvements
The high levels of nutrients, organic matter, and
heavy metals brought to the lagoon by the Cauca
River and by the small tributaries entering Sonso
Lagoon were easily recognised as being the factors
that contribute the most to the present deteriorating
water quality of the lagoon. However, to take
mitigation actions focused on improving the water
quality is a more challenging task. This is mostly
because pollution sources and contamination
distributions are very diverse, complex and hard to
localize, and because, in the Sonso Lagoon case,
certain specific characteristics make water quality
mitigations even more difficult to take place. These
specific characteristics were identified as being:

Constructed Wetlands
Since wetlands are known to function as natural
treatment sinks for nutrients, particles, and
contaminants, it is proposed that wetlands are
constructed to reduce the contamination levels in the
tributaries that presently enter the lagoon. These
wetlands could be constructed as vegetated treatment
lagoons, and they should firstly be provided for the
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lagoon tributaries that present the highest
contamination supply. A previous investigation
indicated that El Vínculo and Acequia Garzonera
streams have the highest contribution of
contaminants (Hernández, 1995).
Hence, it is
suggested that these streams should be given priority
for treatment. Additionally, when calculating the size
of the treatment wetlands average water flows and
efficient contaminant reduction times should be
considered. As an example, the optimal hydraulic
retention time for nitrogen reduction has been found
to be about 3-5 days under Swedish conditions
(Lönngren, 1995).
However, a higher water
temperature normally gives a higher nitrogen removal
(a 10°C increase can result in 3 times higher removal
rates). In a Sonso setting then it is estimated that a
nitrogen retention time can be as fast as one day.
With this one-day retention time, and considering
that El Vínculo and A. Garzonera streams have
similar water flows, it is estimated that treatment
wetlands constructed for these streams should be
about 1 to 1.5 ha in size. This large wetland size can
cause inconveniences to area landowners that might
oppose that project. However, one option that can
help reduce resistance to their construction could be
to divide a treatment wetland in two, and construct
one part first and the other later. Additionally, to
guarantee effective retention times in treatment
wetlands, these should be constructed with a
controlled outlet (Fig 5.46). If the outlet has both a
higher and lower obstruction, it can control wetland
water levels, help to retain water vegetation,
sediments, and hydrocarbon contamination films.
Furthermore, it is suggested that the vegetation cover
in these wetlands should be composed of water
hyacinth that can function as a vegetation filter for
removal of nutrients and enhancement of
sedimentation. To increase nutrient removal
efficiencies it is suggested that these plants should be
harvested using a locally hired work force (see section

on Reactivation of Fishermen communities’
Economy). Because, if left to decompose in the
wetlands, these plants will add to the deposited
sediment layers making nutrient removal slow. The
constructed wetlands should also have a deeper
section to increase the sedimentation of particles and
to assure that the lagoon always has a water surface,
even during the dry season.
In addition to the water purification benefits brought
by treatment wetlands, it is also thought that these
can provide good habitats for the flora and fauna in
the area. To enhance this potential, it is suggested
that treatment wetlands be designed with long
shorelines.
This effect can be achieved by
constructing wavy shorelines (Wagner, 1997).
Furthermore, wetland shorelines should be made flat
to increase accessibility for fauna. Lastly, the best
localisations for these proposed new treatment
lagoons have to be found in cooperation with
landowners and wetland experts. It is important that
these lagoons are not placed too close to Sonso
Lagoon and thereby get affected by flooding, which
might wash all vegetation and sediments out into the
lagoon.
Environmental Taxes and Other Campaigns to Reduce Water
Pollution From Industries
Environmental taxes can be an effective way to
reduce industrial pollution in the region. In fact, in
the Cauca Valley industries presently pay for the
amounts of organic matter that they discharged.
However, regional industries that process large
quantities of heavy metals do not pay taxes for this
type of untreated effluents. It is then proposed that a
heavy metal environmental tax be levied upon
contaminating industries in the region. In addition, it
is suggested that industries pay taxes on other
discharges such as toxic organic substances, acidic or
alkaline substances discharges.
However, it is
suggested that new environmental tax impositions be

Fig 5.45. Cross section sketch of a treatment lagoon, with a suggestion of how the outlet could be
constructed to enhance the performance of the lagoon.
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complemented with information campaigns. These
campaigns are needed to raise environmental
awareness among the various regional industries, and
they area needed to demonstrate how production and
wastewater treatment could be made more
environmentally friendly and efficient (see the section
on Educational Campaign to see how the awareness can
be raised).

villages. This is due to the distance to the source is
much shorter, which result in less time for
decomposition of organic matter and for the loss of
nutrients. Non-polluted surface water is not just an
important issue for the Sonso lagoon and other
nature resources but for the safety of all the people
using it directly or indirectly. Hence, the whole region
has to share the responsibility and make the necessary
investments to improve its wastewater treatment.
Lastly, it is proposed that efforts be carried to limit
the emission and leakage of nutrients in the lagoon’s
water basin (see section on Educational Campaign).

Regional Change of Agricultural Methods
Most of the agriculture that is carried out in the
Cauca Valley is dependent on the use of chemical
fertilizers and pesticides, which are contributing to
the contaminated state of the region. However, due
to international demands for organically produced
products, organic agricultural methods that minimize
impacts to the environment and provide more local
employment opportunities, like for example organic
sugarcane growing, have recently become a common
practice in the valley (see section on Organic
Sugarcane Growing and controlled Cattle Grassing).
However, in the region these more sustainable
agricultural methods are still carried out at a smallscale when compared to the more conventional
methods.
That is why it is proposed that actions should be
taken to motivate regional farmers to change their
conventional unsustainable agricultural practices to
organic methods.
For example, educational
campaigns can be used to furnish farmers with
appropriate knowledge regarding these techniques,
and subsidies can initially be given to those interested
to implement changes. Additionally, to further
motivate a regional agricultural shift, higher taxes
could be levied on conventional chemical fertilizers.
Furthermore, environmental advice can be given to
farmers on the best way to manage fertilizers. For
example, it can be explained that quickly ploughing
down spread fertilizers in the dry season can
efficiently reduce phosphorous leakages to regional
water bodies. Lastly, vegetated buffer zones should
also be encouraged, especially in areas where streams
and rivers lay near agricultural fields. For example, in
the European Union, farmers receive subsidies for
creating these vegetated buffer zones that not only
protect the watercourses but also help to make the
relatively monotonous agricultural landscapes more
biologically diverse and more interesting to look at.

Reduction of Water Hyacinth
Many Sonso Lagoon bird species depend on open
water areas for their feeding. However, due to the
fact that water hyacinth plants presently cover a great
majority of the water area, these birds have seen their
feed possibilities hampered. Furthermore, local
fishermen have experienced worsening fishing
conditions because they claim that the fish find an
idle hiding place under the dense water hyacinth plant
formations. Moreover, the hydrodynamics are also
altered by large amounts of decomposing water
hyacinths that increase the sedimentation rate and
create anaerobic conditions in the lagoon. Supported
by all these arguments it is recommended that water
hyacinth coverage be urgently reduced. However, it
is recommended that water hyacinth reduction
methods like extensive machine harvesting and
manual dragging into the Cauca River should not be
used to remove water hyacinths. The reason being
that these methods cause undesirable impacts to the
environment. For example, apart from being costly,
mechanical harvesting can cause fauna disturbance,
and water hyacinth releases into the river might
transfer large quantities of organic matter and
invading species like the bull frog to other
downstream ecosystems. That is why it is proposed
that the water hyacinth should be manually dragged
to the shore, collected and used as organic compost
produced fertilizer or as fuel for biogas production
(see section on Chinampas Canal and Mound
System).
Flora and Fauna Conservation
The main objectives with the flora and fauna
conservation strategy are to support a high natural
reserve biodiversity through the enhancement of the
quality and variation of its habitats. Wetland habitat
characteristics will be given a higher priority because
these are the most threatened types of ecosystems in
the region.

Improved Wastewater Treatment in the Municipalities
In the region, municipal wastewater treatment is very
poor or inexistent.
For example, the Cali
municipality alone sends its poorly untreated 2
million inhabitant produced wastewater down the
Cauca River. This nutrient, organic matter and
bacteria rich effluent produces severe impacts on the
environment down stream and on the water quality of
Sonso Lagoon. However, the effects caused by Cali’s
untreated wastewater on the water quality of the
lagoon might be less significant than the impacts that
are caused by the discharged untreated household
wastewater that comes from the closer located

Establish a Small Wetland Forest
The establishment of a small wetland forest is
proposed to help support endemic and vulnerable
wetland tree species. The size of this forest is
suggested to be of at least 10 ha (Franco et al., 2004).
A wetland forest would raise the general
environmental value of the area, and it will help
support population increases of wetland birds and
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habitats to some birds. Lastly, practical experiences
gained from the results of the harvesting must be
continuously evaluated to find optimal harvest
methods and to determine the optimal water hyacinth
coverage and spreading in the lagoon.

other fauna. The forest should be planted with trees
like manteco, pepper tree, cecropia tree and other
vulnerable tree species or trees known to benefit the
wetland fauna. A suggested location for this forest
could be in the northern lagoon area, where it would
also function as a natural barrier between the highway
and the lagoon. Placing the new forest in this area
will help to reduce noise produced by heavy traffic,
and will help to partly block some particle pollution
from reaching the lagoon.

Alternating Grazing and Non Grazing Areas
Migratory birds are using low vegetation shoreline
areas as resting places, and many other birds use these
areas as important feeding grounds. Hence, to
maintain these highly productive habitat areas it is
proposed that controlled and alternating grazing
programmes be implemented in the lagoon. For
example, different grazing areas should be defined
and spread evenly along the perimeter of the nature
reserve. Then grazing and non-grazing interval
periods should be established based on practical
experience, but as a start it is suggested that a fourmonth interval periods are used. Additionally, within
the alternating grazing periods different types of farm
animals should be used. For example, horses and
cows prefer different types of herbs, so by rotating
the type of grazing animals a more divers lagoon
vegetation can be achieved. Lastly, it is thought that
grazing animals can act as vectors that will spread
seeds and help to distribute vegetation inside the
nature reserve.

Defined border of the nature reserve
A well-defined quota or nature reserve border should
be established through the planting of a natural
vegetation line and through fencing. A well-defined
lagoon limit will help provide the CVC with the
possibility to better supervise that no illegal activities
take place within the nature reserve (for more
information on illegal activity control refer to the
Eco-Tourism section). Additionally, the strategic
placing of dense vegetation and fencing could aid the
CVC and the local landowners to control the nature
reserve’s grazing programmes (see section on
Alternating Grazing and Non Grazing Areas). It is
important that this planted lagoon limit be composed
of a varied vegetation so that that a wall effect is
minimized, and so that the natural landscape
characteristics are conserved. For example, planting
some of its sections with tall trees and some with
bushes or shorter vegetation could help alter the
vegetation line. Furthermore, it is proposed that the
border areas containing shorter vegetation should be
fenced so that for example the entrance of grazing
animals in the lagoon can be more easily controlled.
Lastly, when choosing the different types of
vegetation to be planted in this suggested lagoon
borderline, their biological value helping to support
lagoon fauna should be considered.

Fish Ladders
It is suggested that the previously proposed lagoon
damming constructions to control the inlets and
outlets of the lagoon should be designed to include
fish ladders. These ladders will allow migratory fish
to continuously enter and exit the lagoon. For
example, the Bocachico fish that largely depends on
wetlands for their reproduction could be threatened if
badly designed damming constructions are built in
the lagoon. Additionally, the design of these ladders
must be adapted with respect to the needs of local
fish species.
If required knowledge of the
appropriate design is missing, a small-scale design
study should be carried out.

Aquatic Vegetation Cover
The value brought by the lagoon’s aquatic vegetation
with respect to supporting wetland fauna is very high.
The water hyacinth plant’s root system, for example,
sustains a great variation of macro Benthic species.
These organisms function as an important food
source for birds, fish and other vertebrates.
Furthermore, water hyacinths provide shelter for
these vertebrates, and in some cases even serve as
breeding places for birds. However, excess water
hyacinth lagoon coverage brings negative impacts to
wetland ecosystems. It is then proposed that in
Sonso water hyacinths be harvested so that an
optimal water cover area of 15-20% is established
(Patiño 2004 Interview and Escobar 1998. By
ensuring this water hyacinth percentage it is thought
that a balance between fauna support, water depth,
and water quality can be reached and maintained.
Additionally, is proposed that the spread of water
hyacinths be controlled in the lagoon. For example,
some lagoon shoreline areas should be kept free from
water hyacinths, as these areas are extremely attractive

Restricted Accessibility
Since many birds depend on Sonso Lagoon for their
breeding (Wetland International, 1998), and since
breeding success among other things is largely
dependent on the levels of anthropogenic disturbance
it is proposed that special lagoon areas be made
access-restricted. Apart from protecting bird breeding
grounds, these access-restricted zones should also
offer other protection of fauna from human activities.
For example, the capybara, which is known to change
their habits when disturbed, can be highly benefited
with the creation of these zones. Additionally, when
the basic functions of the lagoon are recovered and
recreational activities in the lagoon increase the
proposed limited access zones together with
designated tourist routes will play an important role
in protecting the fauna (see Lagoon Access Roads
section for more information on planned lagoon
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reactivation of the local economy. However, to
achieve a long lasting sustainable lagoon development
these socio-economic activities have been integrated
with the activities that are contained in the Ramsar
lagoon designation vision.

ecological paths). Lastly, when deciding where to
create the limited access areas, important shoreline
bird breeding habitat zones should be given priority,
and bird breeding patterns should be studied to help
the local environmental authorities determine in what
times of the year these restricted access areas can be
accessible.

Infrastructure Development Proposals
Nature reserve infrastructure activities like for
example area settlement upgrades, CVC infrastructure
maintenance, and area access road construction are
needed to help conserve the nature reserve, and are
needed to help create employment opportunities for
the area’s inhabitants. By strategically planning for
these activities, a comprehensive infrastructure area
plan can also be developed. Such a plan will assist
the CVC to better select and assess proposed area
infrastructure projects, and it will aid to provide a
clearer future development path for the nature
reserve.

Habitat Diversity
Diverse wetland habitats of Sonso Lagoon is very
important for the feeding, nesting and roosting to
support a diverse range of bird species. The
representative birds, from the baseline, showed the
preference for; open or partly open water areas, well
vegetated marshes, flooded fields, shorelines with no
or spare vegetation, reed beds, floating water plants,
scattered trees or bushes, and tall trees. Additionally,
Alvarez (2004 interview) considered that since these
wetland bird species are highly specialized it is
therefore important to try to preserve these very
diverse but sensitive wetland habitats. Hence, a
vegetation management plan that takes into account
the need for conserving a rich and diverse habitat in
the lagoon is needed.

Settlement Upgrade
If the quality of life of the area’s inhabitants and the
appearance of the natural reserve are to be improved
a settlement upgrade is needed. It is proposed that
the area’s stakeholders should decide upon the nature
of this upgrade, and since the local fishermen have
expressed that they would like to be more engaged in
the development of their communities it is
recommended that Hamdi’s (1995) Support Paradigm
upgrade scheme approach be implemented. This
approach suggests that housing upgrades be carried
through self-help, local management, and local
community participation. This means that the area’s
inhabitants will actively decide how they will organize
themselves, how the upgrade will be managed, and
how it will be financed. However, it is suggested that
the CVC should provide technical advice, and should
verify that upgrade works are in line with the area’s
infrastructure activity development plan. Moreover,
the institution should also help the area’s
communities to gain tenure rights over their homes
so that their illegal and marginalized situation is
resolved, and so that they will be motivated to invest
time and resources in their communities’ upgrade
schemes.
Additionally, the Support Paradigm
promotes the use that local know-how, local
technology and local materials in upgrade schemes.
That is why it is proposed that the area’s inhabitants
use Guadua or local bamboo as the main building
material for their houses. Guadua is an endemic
species, it provides water regulation and soil
conservation services, and it is a very resistant and
versatile tree (CVC 2004b). For these reasons it is
suggested that Guadua be planted around the
settlements, be harvested by the local inhabitants, and
be used to construct and lift area’s houses off the
ground.
Apart from housing improvements, the settlement
upgrade scheme should include community social
infrastructure improvements. It is proposed that
educational, health and recreational facilities be built

Research Actions
Several lagoon flora and fauna research activities
should be developed in the lagoon. For example,
introduced species to the lagoon like the bullfrog and
the crazy ant should be closely monitored to see if
they are causing negative impacts on local fauna and
flora. As well, the possible impacts caused by
artificial fish implantation in the lagoon must be
monitored. For example, care should be taken not to
disfavour existing threatened or vulnerable endemic
species of the lagoon. Furthermore, the land next to
the lagoon owned by CVC could be used to perform
trial research activities like habitat experimentation
studies that aim to determine the most desirable
habitats for wetland birds. Lastly, the area’s flora can
be studied to determine their commercialisation
potential (see section on Economically Oriented
Research Activities).

Regional Conservation of Wetlands
Wetlands have been greatly affected by human
intervention in the region, and today, the few
remaining regional wetlands and oxbows, like the
Sonso Lagoon, are still being impacted. However,
the CVC and other regional stakeholders have
acknowledged their importance, which has led the
CVC for example to create wetland management
plans to help in this habitat’s conservation. It is
suggested that these regional initiatives should be
supported to ensure their continuation.
Socio-Economic Strategic Action Proposals
The proposed strategic socio-economic activities
described in this section aim to improve the local
inhabitants’ quality of life. These activities primarily
focus on area infrastructure plans and on the
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and enhanced in the area. The Puerto Bertín village,
for example, urgently needs to build a school for its
youngest children that now have to cross the national
motorway at least twice a day to get to El Porvenir’s
primary school. Additionally, it is suggested that this
two-room overcrowded classroom be also improved,
and that good functioning health facilities where less
serious illness can be treated be built and made
functional. Furthermore, green areas, playgrounds
and sport facilities should also be planned for and
built in the area.
Presently, children in the
settlements play besides the motorway and on the
regional road. Also, their houses are quite small, and
their communities are surrounded by privately owned
land that is inaccessible. Hence, there is a pressing
need to consider and build public recreational areas in
the settlements. Furthermore, the sewage of the area
and waste disposal problems should also be
addressed in the upgrading scheme. It is proposed
that the community and the CVC design and
implement sanitation programmes in coordination
with the municipality that is presently in charge of
municipal provision of rubbish and sewage collection
services. However, to make these communities more
independent and self-managed, ecological sanitation
methods are deemed to be the most appropriate
sanitation methods to handle the area’s produced
wastewater. With ecological sanitation methods like
urine and faeces separating toilets and composting
toilets, nutrients and organic content can be recycled,
and used for soil fertilisation and soil improvement.
Furthermore, these ecological sanitation techniques
can also help to significantly decrease nutrient
leakages to area’s main water bodies, and they can aid
to minimize direct human contact with sewage
waters. Lastly, it is proposed that EIA studies should
be preformed for the projects that are included in the
upgrade scheme. These EIA studies will on one hand
help to assess if the projects are viable, and on the
other they will assist to mitigate any unwanted
impacts caused by these projects on the area’s
environment.

conditions, CVC owned area facilities and properties
should be upgraded and should be used more
efficiently. In this section it is proposed that CVC
entrance facilities, main Isabela facilities, and the
south-located property be upgraded. To start this
proposed upgrading scheme, one of the CVC’s
unused nature reserve entrance huts could be
converted into a permanent tourist information
centre. With such a tourist centre in place, lagoon
visitors could be immediately given concrete
information about the nature reserve, and could be
told of the offered tourist services. Additionally,
administrative task like the collection of entrance and
parking fees could be collected in the information
hut. Moreover, to generate local employment, this
information centre could be ran by area’s students
that are involved in environmental issues or that have
been trained as nature reserve eco-guides (see EcoTourism section for more information).
The
remaining presently unused hut could also be
refurnished and converted into an environmental
school, where locals and area visitors can be trained
in environmental issues. Moreover, the future use
given to the main facilities of CVC should be
analysed. It is also recommended that these main
facility buildings be remodelled so that lagoon visitors
feel comfortable and get a chance to learn about the
lagoon. For example, a well-equipped information
centre having diverse environmental informative
materials like films, books, magazines, and even
computers can be planned for within the existing
facilities. An ample conference room having the
capacity to host several people could also be easily
planned for and built in these CVC main buildings.
Moreover, building spaces needed for research
material storage or simply needed by investigators to
carry out research could be rented to for example
regional universities or other institutions that may be
interested in carrying out investigative activities in the
lagoon. Furthermore, these buildings could easily
accommodate a souvenir shop where local
community made handicrafts could be sold. In other
words, the CVC should plan to make its main lagoon
facilities economically sustainable and attractive to
visitors. Regarding the CVC owned southern-lot it is
considered that it should be more efficiently used.
For example, it is proposed that idle laying machinery
should be removed, and the lot’s dried out ponds
should be restored as they were before they were
dried by the CVC ran dredging project. Lastly, it is
proposed that a middle-sized bird watching platform
and rest area be built in this lot. Such a building is
proposed because this site will mark the end of the
reserve’s southern eco-tourist pedestrian routes, and
therefore should allow for visitors to rest, eat, and
drink their carried foods (for more information on
the eco-tourist pathways refer to the next section).

CVC Infrastructure
To help conserve the nature reserve’s environment
and to improve its inhabitants’ social and economical

Lagoon Access Roads
The national motorway should be repaired to help reestablish the lagoon’s hydraulic equilibrium. It is then

Fig 5.46 Example of flood proof bamboo houses
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proposed that this issue be highly prioritised by the
CVC, and that a negotiating strategy be devised to
persuade national and regional road authorities of the
urgency of fixing this problem. Additionally, this
negotiating strategy must be followed-up so that the
CVC can take the proper actions to promptly resolve
this issue. Furthermore, in regards to the regional
road, it is proposed in this scenario that it be made a
motor vehicle free road. Only property owners and
CVC staff will be allowed to use vehicles on the road.
All other nature reserve visitors will have to leave
their cars in a parking that should be built in Puerto
Bertin, and a small parking fee should be paid at the
lagoon’s entrance information hut (refer to previous
section). Lastly, the regional road can be made the
starting point of a proposed pedestrian nature reserve
path network. The main purposes of building
pedestrian paths in the nature reserve are to make the
reserve free from motor vehicle, to unite all CVC
facilities, and most importantly to grant visitors direct
access to the lagoon. Additionally, it is suggested that
all the reserve’s pedestrian network paths be
integrated as much as possible with the area’s
landscape so that its fauna and flora remain
unaffected. That is why local vegetation should be
planted on both sides of the paths to hide visitors and
reduce disturbance on birds and other fauna.
However, as visitors would like to see these beautiful
animals and the beautiful lagoon landscape, small and
low easy to build bird watching platforms could be
built in strategic points along these pathways.

Fig 5.48 Bird watching platform hidden by
vegetation

the area are contributing to lessen the opportunities
for these people to find a job. Hence, it is proposed
that the CVC should focus to create education
programmes that better prepare the area’s growing
young population. Additionally, it is also proposed
that the CVC should intervene to help the area to
reach a legal status so that municipal investments,
especially in the health, can take place in the
communities. Together, if these proposals are
accomplished, it is believed that in a near future a
healthier and more skilled local population will
emerge from the area. Lastly, it is believed that a
better skilled and healthier population will increase its
chances of finding relevant jobs inside and even
outside of the local area, which would lead to make
the socio-economic situation of the local
communities more sustainable.

Reactivation of The Fishermen Communities’
Economy
Since the lagoon is no longer able to offer the
fishermen with a stable means to earn a living, and
since the aforementioned proposed flora and fauna
conservation
activities
and
infrastructure
development projects might only provide
employment for a limited amount of people, it is
proposed that the fishermen communities’ economy
be reactivated with additional projects. For example,
it is suggested that local inhabitants be involved in a
Chinampas canal and mound system project, in an
eco-tourism project, and in economical lagoon
research studies.

Fig 5.47 Example of a pedestrian pathway section
with bird watching platform

Chinampas Canal and Mould System
The Chinampas project proposed by Patiño (1990),
presents a plausible solution to create employment in
this wetland area. The whole idea is centred on the
building of a canal mound system called the
Chinampero System (Fig 5.49), that according to
Patiño (1987) was used by the Aztects besides large
wetland areas where numerous amounts of vegetables
were grown and where fish were caught. It is then
suggested that such a Chinampero system should be
built in the northern part of Sonso lagoon, and it is
suggested that it should be placed next to the Puerto
Bertín settlement. The project will entail
the

Moreover, it is proposed the platforms’ design should
be adapted to local area conditions, and that local
material like guadua be used in their construction.
Lastly, in an effort to create employment community
members should be invited to help build these bird
watching platforms.

Investment
Resources

in

Educational

and

Health

The nature reserve’s fishermen communities need to
receive resources to improve their inhabitants’
education and health. It is believed that the current
lack in educational and health service provisions in
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artificial fish growing is to be established, the risk of
nutrient leakage has to be assessed and mitigated.
Apart from the fishponds, another economic activity
that can greatly benefit the fishermen and their
families is the growing of environmentally friendly
crops. It is proposed that these crops be grown and
harvested on the constructed mounds. The mounds
should be made out of the rich sediment that can be
collected from the bottom of the canals, and it is
suggested that the mounds be placed between the
canals, and that they should have a width of eight to
ten meters (Patiño 1990). Additionally, water hyacinth
harvesting, composting and bio-digestion processing
can also be carried out in the area with the
Chinampero canal and mound System. It is thought
that both during the rainy and dry seasons this canal
mound system would make it possible for fishermen
to confine and harvest water hyacinths. During the
rainy season these plants will be naturally pushed and
confined into the canals by the overflow of water,
and during the dry season the area’s fishermen can
use their boats to drag the plants into the canals
where they can be confined and manually harvested.
Once harvested, water hyacinths can be composted
and mixed with the highly fertile collected lagoon
sediments, so that fishermen can sell it as organic
fertilizer (Restrepo, J. 2004 interview). Additionally,
it is suggested that harvested water hyacinths be used

construction and connection of extra canals to the
existing New Canal that should be disconnected from
the Cauca River when the lagoon-river natural
channels are reconnected. However, until then it is
proposed that the New Canal remains connected to
the river, and that an ecological floodgate be built
near to where the regional road crosses the new
canal. The construction of the Chinampas will mean
that during the rainy seasons the incoming Cauca
river waters will be forced to slow down in the extra
canal system, allowing for their high sediment
content to deposit. Hence, the extra canals will
mainly act as sediment traps letting only clean water
to enter the lagoon. On the other hand, during the
dry season these canals together with the ecological
floodgate (damming provided with fish ladder) will
help to keep a yearly average minimum lagoon depth
of one meter (see section on Damming and Sediment
Traps). This increase in the lagoon’s yearly average
water depth will help to lower its water temperatures,
and a better habitat for the local economically
important Bocachico fish will be provided.
Furthermore, with the extra canals fishponds can be
easily constructed by making some parts of the canals
wider and by placing nets. These fishponds will give
the village fishermen an opportunity to grow endemic
fish species, and to capture them for their own
consumption or selling. However, if larger scale

Legend:
Water bodies and canals
Puerto Bertin Settlement
Chinampa canal & mound
Ecological floodgate
Area Roads

Fig 5.49 Bird’s eye view of the proposed Chinampero System
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design and agree upon a sustainable strategy plan for
the implementation of an ecologically oriented type
of tourism in the natural reserve. It is also proposed
that this plan be integrated with other sustainable
regional tourist development plans, like the ecotourism biological corridor Sonso–Vínculo–Calima
project proposal (CVC 2000). Then once the plan is
defined and the type of tourism agreed upon, it is
proposed that the involved stakeholders carry out a
SWOT (Strengths, Weaknesses, Opportunities, and
Threats) analysis of the area. This tool will provide
stakeholders with an initial overview of the area’s
possible tourist potential, of the resources at hand,
and it will aid to identify the steps need to develop
eco-tourism in the area (MMA 2001). Moreover, the
type of eco-tourism to be developed in the area
should also be defined. In this scenario, it is
proposed that the lagoon’s eco-tourism should be
one of low impact where its activities are controlled
by a group of locally trained reserve eco-rangers that
originate from the fishermen communities. This
group of reserve eco-rangers should focus on guiding
tourists in their observation and appreciation of the
biological resources, specifically its birds. However,
the eco-rangers should also actively take part in the
maintenance of the reserve, and aid to control and
impede that illegal activities like fence moving,
hunting, water pumping, and illegal land use practices
take place in the lagoon. Finally, reserve eco-rangers
should help to implement the proposed cattle grazing
programmes (see section on Alternating Grazing and
Non Grazing Areas). Furthermore, after having
defined the type of eco-tourism that should take
place in the nature reserve, areas and zones that will
be used to support eco-tourism activities should be
clearly defined. This area and zone identification will
help the CVC to more easily define and implement
eco-tourism management and mitigation measures in
the reserve. For example, it is expected that visitors
will frequently use the pedestrian path networks in
the nature reserve and CVC facilities. Hence, specific
mitigation measures like the planting of trees around
the paths to hide tourists, and tourist facility
maintenance can be clearly planned for and
implemented (see section on Lagoon Access Road).
Furthermore, it is proposed that a carrying capacity
be calculated for the nature reserve’s defined ecotourism area and zones. The carrying capacity should
only be calculated for the nature reserve’s planned
eco-tourism area and not for the entire nature
reserve. When calculating this carrying capacity of
the area, aspects like the location of the nature
reserve, nature vulnerability, its infrastructure, the
design of its pathways, the type of tourists that will
visit, their length of stay, the number of available
guides, the quality of tourist information, impact
monitoring capacity, and the number of available
administrative personnel should be considered (MMA
2001).
Additionally, the defined final carrying
capacity of the eco-tourism should be calculated by
first calculating the bio-physical carrying capacity of

as raw material for a proposed bio-digestor
community plant. The biogas produced in this plant
will be collected by local inhabitants, and used free of
charge in their kitchen gas stoves (Patiño 2004
interview). However, for the Chinampero canal and
mound system and for its side projects to work in the
long run, all interested area stakeholders should be
involved in its conception. However, special attention
should be given to fishermen and their families, and
to the northern area landowner. Additionally, some
concerns like management of the system, provision
of appropriate training in sustainable agricultural
practices, land acquisition negotiations, and the
installation of the ecological floodgate should be
carefully studied. For example, the area’s fishermen
population should claim and be granted the
responsibility of managing this Chinampero System
but only after they have received proper training from
the environmental authorities. It proposed that local
inhabitants be trained in fishpond management, in
ecologically friendly crop growing techniques, in
organic fertilizer production, and in biogas
production. In addition, for this technical-social
scheme to work, the environmental authorities have
to negotiate the purchase of ca. 20 hectares of land in
the northern area of the lagoon. If these negotiations
with the involved landowner are unsuccessful, the
environmental agency can always make use of a law
that stipulates that projects deemed of high public
and social interest always override any private
interests (Patiño 1987).
This means that this
particular landowner could eventually be forced to
conceive the sale of the terrain in question for the
best of the local community.

Source: Adopted from Patiño (1987)
Fig 5.50 Mound and canal system vertical cut
section view

Eco-Tourism
The area’s inhabitants, landowners, the CVC, and
Buga’s municipality consider the lagoon as an
important future attractive tourist site. However, the
type of tourism to be developed in the nature reserve
has not yet been defined (Rueda 2004 interview).
There is a risk then that for example, the Buga
municipality decides to link the lagoon with its mass
tourism plans. It is believed that this sort of tourism
is not suited for the lagoon, and furthermore if it
where developed the lagoon would most likely be
significantly affected. That is why it is proposed that
interested lagoon stakeholder parties get together,
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the area, then its real carrying capacity, and finally its
effective carrying capacity. A physical carrying
capacity expresses the relations between available
space and required space. To clarify this relation, the
number of visitors, the type of activities that will be
developed, and the area’s calculated size in squared
meters are considered when calculating the area’s
physical carrying capacity. However, once the area’s
physical carrying capacity is calculated it should be
adjusted to reflect specific zone peculiarities or area
seasonal changes. For example, during the rainy
season it is likely that the lagoon will flood and less
people will be able access some pathways. Hence, a
discount factor is calculated and applied to the biophysical carrying capacity. The arrived at number is
called the real carrying capacity. Finally, an effective
area carrying capacity is calculated when a managerial
discount factor that reflects the management of the
nature reserve faculty is applied to the real carrying
capacity.

developed. According to Orejuela & Rios (1997),
water hyacinths can be added as a component in the
food pebbles that are used to feed artificially grown
fish. Moreover, Escobar (2004 interview) claimed
that water hyacinths are widely used in Venezuela as
fertilizer. It is suggested that studies regarding the
potential commercialisation of ecological fertilizer
made by mixing water hyacinths and lagoon
sediments should also be considered. Additionally,
Orejuela and Rios (1997) mentioned that the lagoon
houses 232 different identified plant species. This
means that the potential for their use in for example
the development of medicines should be explored in
depth since this market is very lucrative and could
help bring resources to the area. Furthermore,
according to Weisman (1994), Colombia spends USD
4 million annually to import resins that are used in
the manufacture of paints, turpentine, and paper. In
another community in eastern Colombia, called
Gaviotas, they have planted 20 000 acres of land with
resin producing trees with the purpose of tapping
into this market. It is the suggested that research
should be carried out to determine which resin
producing tree species could be planted in an area
around Sonso Lagoon, and it is proposed that an
investigation be carried to determine if this is option
is economical and ecologically viable for the nature
reserve. Furthermore, the CVC should attract
national and international research institutions that
could be interested in developing research studies in
the lagoon. If this is achieved it could mean
additional resources for the lagoon’s conservation,
and it could help to reactivate the economy of the
area. Lastly, the CVC should conduct economical
valuation studies that help to valuate the provided
ecological services of the lagoon to the local
landowners. Orejuela and Rios (1997) mention that
the lagoon supplies the wells in the local area with
purified water, that the its vegetation locally helps to
protect the soils from eroding and the crops from
being affected by strong winds, and finally that the
local climate regulation of lagoon helps local crop
production. These valuation studies could serve to
prove to local landowners that the lagoon saves them
much work and money, which will hopefully help to
motivate them to invest resources for its recovery
and conservation.

Area’s Bio-Physical Carrying Capacity
x
Discount Factor

Area’s Real Carrying Capacity
x
Managerial Discount Factor

Area’s Effective Carrying Capacity

Source: MMA 2001

Fig 5.51 Eco-tourism
Calculation

Area

Carrying
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Despite that this calculated area carrying capacity will
be useful to aid the CVC in its management activities,
it recommended that this number be made flexible
and be regularly re-evaluated. This could be achieved
through the identification of tourist impact indicators
and through the implementation of monitoring
activities carried out by eco-rangers. Lastly, it is
proposed that a marketing plan aimed to attract
tourist to the lagoon be produced. This marketing
plan should focus on attracting local, regional,
national and even international tourist that are
thought will be specialized tourist that enjoy nature
observation activities.

Organic Sugarcane Growing and Controlled
Cattle Grazing
It is proposed that area landowners replace their
unsustainable sugarcane growing practices with
ecological sugarcane growing methods. In addition, it
is suggested that the cattle raising activities in the area
should be limited to specific lagoon areas, and it is
advised that this activity should be made more
sustainable. The main motivations for suggesting this
switching from unsustainable to sustainable land use
practices are the improvements that these last
techniques will bring to the area’s environment and to
the local stakeholders’ economies. For example, in

Economical Research Activities
To aid the future economical development of the
area it is proposed that flora and fauna commercial
research activities be carried out in the lagoon. For
example, research studies focusing on the possible
commercialisation of water hyacinths should be
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the region, the Lucerna Hacienda has experienced
production improvements and cost savings, and it has
significantly helped to preserve its environment and
generate employment with the use of ecological cattle
raising and organic sugarcane growing activities
(Uribe 2004 interview). Lucerna uses mataraton
(Gliricida sepium) and leucadena (Leucadena
leucocephala) bushes in all of its cattle grazing fields
to help retain nutrients in the soil. This change of
land use practice aided Lucerna to abolish the use of
chemical fertilizers and herbicides, and helped to
increase its productivity by providing its cows with a
protein rich diet: “Lucerna increased its cow carrying
capacity from 3 cows/ha to 5 cows/ha, and
additionally milk production has increased from 9000
liters/ha/year to 11000-14000 liters/ha/year” (Uribe
2004 interview).

Besides the Lucerna farm experience, a regional sugar
mill, called Ingenio Providencia S.A., has understood
the benefits of growing ecological sugarcane and of
producing ecological sugar. According to Besosa
(2004 interview), the sugar mill has calculated that its
ecological and traditional sugarcane growth costs are
the same. Additionally, Besosa (2003) stated that
while a 115 ha of ecologically grown sugarcane
produces 11.86% of sugar, a 127 ha planted with
traditional sugarcane only produces 11.48% of sugar,
which means that ecologically grown sugar is more
productive. He also claimed that in international
markets ecologically produced sugar prices are
around three times higher than those of traditional
sugar. Moreover, Besosa (2004 interview) mentioned
that this price difference coupled with higher sugar
productivity rates doubled the mill’s operational
utility margins when compared to its traditional
sugarcane margins. Lastly, he said that organic sugar
has improved the image, and consumers now know
the mill as the ecological-sugar producing mill, which
is very positive for the company. Hence, it is
believed that the given examples can to some degree
justify that ecologically grown sugarcane and
ecological cattle raising activities can lead to a better
environment, to profit generation, and to job
creation. That is why it is proposed that the CVC
should try to show the local landowners that they can
benefit from these land use changes. The CVC could
for example work with interested landowners and
together implement these techniques. The cost
incurred from changing agricultural techniques could
for example be financed by a common fund created
by the CVC, the area landowners and even with by
international sponsoring aid agencies like SIDA (for
more information see the section called Educational
Campaign). Some landowners like Peck (2004
interview), are already interested and willing to
perform these land use changes.
However,
limitations like the lack of organic fertilizer, and the
lack of an ecologically produced flocculent were
brought up (Peck and Besosa 2004 interviews).
Based on these comments, it is proposed that the
CVC should cooperate with the local fishermen and
together design projects that could meet these
demands. For example, with the Chinampas canal
and mound system high quality organic fertilizer can
be produced and sold to the local landowners (see
section on Chinampas Canal and Mound System
section).
Moreover, to tackle the lack of an
ecologically produced sugar flocculent the CVC
together with the local communities could plant
Balso Helicarpus (Besosa 2004 interview) in the area,
extract the flocculent, and sell it to regional ecological
sugar producing mills like Providencia. By doing so
the CVC will help create jobs and will motivate area
landowners even more to introduce these much
needed land use changes. Lastly, if these land use
changes are successful at a local level, they could be
applied in the region and the reserve could be seen as

Fig 5.52 Gliricida sepium planted as a green fence

Additionally, on the sugarcane production side,
Lucerna has also accomplished great improvements.
Its usage of organic fertilizers made from sugarcane
residues and from animal excrements have replaced
chemical fertilizers, and have aided to reduce the
water use since they build a thick biological layer that
retains moisture on the fields (Uribe 2004).
Furthermore, chemicals used for weed control have
been replaced by manual and animal weed extraction
methods. For example, Lucerna uses flocks of 10 to
30 sheep per hectare that not only extract weeds but
also help to fertilize the soil with their excrements
(Uribe 2004 interview). Lucerna has also replaced
other chemicals that are traditionally used to obtain
sugarcane maturation by using sustainable waterstress methods that have proven to reach the same
maturation results. Moreover, on the operational
costs and productivity side, Lucerna has been capable
of obtaining similar results to the ones obtained by
traditional sugarcane growing farms. Yet, by growing
sustainable sugarcane, Lucerna has the advantages of
producing a value added product, of protecting soils
and air, of using less water resources, of conserving
the environment, of reducing its dependency on
imported chemicals, and of generating more local
employment (Uribe 2004 interview).
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a model to follow (refer to Change of Agricultural
Methods section).

Awareness Phase

Economic Incentives and Taxes
It is proposed that the CVC and the local
municipalities consider economic incentives and
environmental taxes as tools to help the lagoon reach
sustainability. For example, property tax breaks
should be granted to neighbouring lagoon farms that
help in the implementation of the proposed buffer
zones management plans (refer to the Defined
Border of the Natural reserve section). Tax breaks
should also be given to farmers and to local and
regional industries that are willing to implement
environmental friendly changes to their production
processes. Additionally, another economic tool that
could help in the lagoon’s conservation efforts is the
application of the Polluter Pays Principal. However,
so that this environmental tax can be efficiently and
justly levied, the CVC will have to be very active and
try new ways to determine the contribution of
pollution from different type of land use. For
example, in the Fuquene Lagoon case study (see
following section), pollution generation sources were
determined by using an active isotope method
(Rubiano 2004 interview). This method helped
Fuquene Lagoon’s environmental authorities to
determine how much each area stakeholder should
pay for its lagoon pollution contributions. If deemed
appropriate this method could then also be applied in
the Sonso Lagoon.

Stakeholder Involvement and Incentive Phase

Implementation Phase

Fig 5.53 Proposed Educational Campaign Steps

In the awareness phase the environmental authorities
have to first select which stakeholders to address.
Then they have to make these key stakeholders aware
of the importance of the lagoon, of its problems, and
most importantly they should make each stakeholder
aware of how their own activities directly or indirectly
impact the lagoon. For example, if within the local
industries the slaughterhouse is identified as a key
stakeholder, the CVC should take slaughterhouse
personnel to the lagoon, and inform them about the
local importance of the lagoon and of its
environmental problems. During this field trip and
then after the plant visit, the CVC can also relate the
problems of lagoon with the activities that take place
in the slaughterhouse. The environmental agency can
explain that all poured untreated slaughterhouse
effluents end up in the lagoon, and that the
slaughterhouse is partly to blame for the eutrophied
state. The same awareness process can be used with
other local industries like the mines, the Pichichi
sugar mill, and the chicken farms, and also with
regional industries like the Cerrito leather tanning
companies and the Cali/Yumbo paper and metal
work industries. Additionally, after the awareness
phase, were hopefully key identified stakeholders
have become interested in the preservation of the
lagoon, the CVC can continue to work with the
proposed involvement and incentive phase of the
educational campaign. The main purpose of this
phase is to introduce the local stakeholders to
economic games that are designed to encourage
stakeholder interaction, communication, group
decision-making, and to aid lagoon stakeholders to
learn more about natural resource management and
about their activities’ impacts on the environment.
For example, similar economic games have already
been applied in Fuquene Lagoon, and promising
results have been reached. According to Quintero
(2004 interview) after playing the games, Fuquene
Lagoon area cattle raisers and small potato farmers
have become aware of how important low impact
land uses like minimum tillage practices (i.e. to reduce
the use of mechanical ploughing, that may increase
nutrient run-off) are for the conservation of the water
body, and these have been implemented in the area.
Hence, if used it is thought that these economic

A CVC Proactive Lagoon Management Style
It is proposed that the CVC adopts a more proactive
lagoon management style by focusing on uniting and
actively working together with the lagoon’s
stakeholders. To help the CVC acquiring a more
active management role it is recommended that the
institution should design a serious educational
campaign that helps to integrate the main
stakeholders of Sonso Lagoon, and lastly, it is advised
that the CVC settles all pending lawsuits that
currently hinder the institution from developing
lagoon conservation actions.
Educational Campaign
A CVC led educational campaign will focus on
making the key stakeholders aware of the importance
of the nature reserve, and it will encourage these
stakeholders to become involved in its recuperation
and conservation initiatives. However, since past
educational and awareness campaigns have achieved
insignificant progress when regarding the recovery of
the lagoon (Patiño 2004 interview), an innovative
hands-on form of educational campaign is proposed
in this scenario. Basically, this campaign will be
composed of the following three phases: an
awareness phase, an involvement/incentive phase
and an implementation phase.
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games coupled with stakeholder workshops can
provide similar results for Sonso Lagoon. Finally, in
the implementation stage of the educational
campaign all motivated stakeholders working
together with an active CVC can implement the
collectively agreed upon lagoon development plans.
For example, if it is decided, like in was in the
Fuquene Lagoon case, that a common fund be
created to finance changes in land use practices, the
CVC will have to work together with different
involved stakeholders, and maybe with international
aid agencies, like the German GTZ or the Swedish
SIDA.

bottom-up policies could gain adherents at the
national level.
The situation for Sonso lagoon after 10 years of the
implementation of the proposed Ramsar/SocioEconomical scenario activities is forecasted to be as
follows:

Conflict Resolution and Municipal Commitment to the
Development of the Lagoon
Apart from the more hands-on educational campaign
the CVC has to engage itself to resolve the pending
border conflict and to persuade the municipalities of
Buga, Yotoco and Guacari to commit to the lagoon’s
future development.
These two aspects are
considered to be of basic importance for the future
development of the lagoon, because with out a
border lawsuit settlement the buffer zones will
continue to be overexploited, and these actions will
continue to negatively impact the ecosystem.
Additionally, without a commonly agreed upon intermunicipal lagoon development plan it will be very
difficult to appropriately implement any coherent
future conservation actions for the area. The
municipalities of Yotoco, Guacari and Buga need to
understand that their development policies with
regards to the nature reserve should be coordinated
between each other and with the various key
stakeholders. If work is accomplished in this respect,
maybe the communities of El Porvenir and Puerto
Bertín would be granted legal status and their
classification as high-risk areas would be lifted. This
would mean that the communities would be made
eligible to receive resources destined by the Buga
municipality for its development programmes, and
the ultimately the nature reserve will benefit as a
whole.

Regional Level

National level
•

If the development of Sonso Lagoon is viewed as a
model case, national bottom-up policy making
could be considered, for example Sonso could be
prioritised at a national level in national wetland
conservation policies.

•

A few important regional policy initiatives will be
made, like for example the imposition of a heavy
metal environmental tax, and creation of economic
incentives to motivate land use practice changes.

•

Regional municipalities will also invest to improve
their wastewater treatment processes, and hence
water quality in the region will improve.

•

Sonso Lagoon will be included in the strategic
environment development plans of the region
(PGAR), and a set of strategies, aims and actions to
help conserve the lagoon will be drafted.

Local level

Summarised situation after ten years for the RSE
scenario
The future depicted picture of Sonso Lagoon given
by the Ramsar and Socio-Economic scenario is very
encouraging. In ten years it thought that the lagoon
development visions that were expressed by of the
local stakeholders would have been integrated and
implemented with the help of an established lagoon
strategic development plan. If the proposed scenario
actions are applied, it is expected that the lagoon’s
ecological and socio-economic situation would
improve to such an extent that the development
strategy of the nature reserve could be made a model
to follow in the region or in the country and
elsewhere. In consequence, regional policies might
be changed to favour of the environment, and
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•

A strategic development plan for the nature reserve
and its water basin area will be developed with
cooperation and direct participation of key local,
regional and national stakeholders.

•

The management style of the CVC will be more
proactive, and stakeholders will unite and work
together with the CVC for the conservation of
lagoon.

•

This strategic development plan will be included in
development plans (POT) of Buga municipality.

•

Legal problems will be solved. A lagoon border
will be established and needed lagoon conservation
actions will be implemented.

•

The hydrodynamic conditions of the lagoon will be
improved, a minimum water level will be secured,
the sedimentation rate will be reduced, and water
hyacinths will be controlled.

•

New habitat areas will be established and lagoon
habitat variation will be improved. The result will
be a more stable wetland flora and fauna
ecosystem. Furthermore, the lagoon’s recovery will
lead to a minor increase of biodiversity.

•

Infrastructure projects will help improve the
appearance of the nature reserve, and will alleviate
social and economical problems.

•

Eco-tourism in the lagoon will help create jobs and
will help make the lagoon’s importance better
known and more visitors will be attracted.

Kim Andersson and Juan Azcárate

•

Sustainable land use practices will be established in
the reserve like for example ecologically grown
sugarcane, and Sonso Lagoon will become a model
for the region.

•

The natural reserve will become a Ramsar
designated site.

TRITA LWR MASTER
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collected through workshops and interviews (see
Appendices I and V). Moreover, by carrying out a
public participation based SEA process the views of
the main stakeholders were synthesized into an
integrated development vision for the area. This
achievement is very important because it can be
considered as a starting point to reach sustainability in
the lagoon. Basically, it is thought that an integrated
and comprehensive lagoon development vision can
lead to the creation of a strategic plan for Sonso
Lagoon. In this case study, for example, the vision
created by the area stakeholders, the RSE alternative
and the zero alternative vision, were illustrated with
the use of scenarios. The scenarios show the future
impacts caused by each vision on the development of
the area, which aids to analyse the actions that should
or should not be included in a possible strategic
development plan for Sonso Lagoon. Furthermore,
the using of scenarios helps to visualize a more
strategic approach where not only local aspects are
studied, but also regional and national issues are
considered (Fig 6.1). Hence, with the implementation
of an SEA process in this case study the importance
of a strategic plan for Sonso Lagoon was highlighted,
and analysis techniques like scenario building that
illustrate the possible future development of the area
by considering local, regional and national aspects,
were introduced.
So far, the communicative based SEA process
presented in this case study aided to provide a
framework and give structure to the investigation,
helped to integrate stakeholder views in a baseline
study, aided in key aspect identification, and in the
development of a future lagoon development vision.
Moreover and most importantly, the SEA process
helped to set the stage to create a strategic plan for
Sonso. Hence, it could be tempting to say that the
implementation of a tool like SEA would be
appropriate in developing countries like Colombia.
However, according to Fischer (2003) SEA processes
that are built on a communicative base or on public
participation could affect sustainability because they
neglect the interests of future generations and those
of nature by tending to only include the interests of
present stakeholders. In this case study this challenge
was somewhat mitigated by trying to level the
interests of nature with those of human stakeholders.
For example, experts in the areas of flora and fauna
were consulted and their opinions were considered as
much as the opinions of local landowners or those
coming from the fishermen communities. Also,
future generations were considered in the sense that
interview questions were formulated in a way that
would help area stakeholders to think about the type
of development that would be suitable for the
coming generations of the area.

D ISCUSSION

In this section the applied SEA pre-study process, the
possible integration of SEA in the Colombian
planning system, Ramsar and SEA integration, the
suitability of implementing the EU Directive on SEA
in developing countries, the differences between a
baseline-led and objectives-led SEA approach, and
SEA as an instrument to generate successful planning
are discussed.

6.1

Case study

The SEA process that was used to conduct this case
study provided the research team with an effective
tool to collect, process, and describe relevant Sonso
Lagoon data. The SEA process also helped to define
the framework for this investigation, and to structure
the research that was carried out during the prefieldwork, fieldwork, and post-fieldwork study
phases. Additionally, by using an SEA process public
participation was placed in focus and stakeholder
knowledge and experiences were integrated into the
research results. For example, with the SEA process
framework, and through an active research style,
characterized by interviews, workshops, and
stakeholder consultations, it was possible to develop a
comprehensive baseline study that gives an extensive
account of the actual national, regional and local
conditions that relate to Sonso Lagoon. The baseline
account also portrays the thoughts, experiences, and
opinions of the different stakeholders of the area,
making it a unique and very valuable study.
Moreover, another aspect that makes this particular
baseline study important is that it was developed by
an interdisciplinary group of foreign researches that
could assess the ecological and socio-economic
conditions that are present in Sonso from a different
perspective. However, even though the baseline
description of this study gives a detailed account of
the current situation in Sonso Lagoon, and even
though it integrates information provided by area
stakeholders, much time and effort was required to
gather and process the information. Hence, it could
be stated that because stakeholder participation was
integrated in the SEA process more time was needed
to collect and process data. However, despite this
affirmation the importance of actually including the
views of stakeholders in the elaboration of the area’s
baseline was very important. For example, by
spending time with stakeholders during the interviews
and workshops, it was possible to identify important
new stakeholders that significantly contributed to the
research. Additionally, by focusing on public
participation a clearer view of the area stakeholders’
main interests and conflicts was obtained, which in
turn aided in the identification of additional key
aspects to the ones that were found when reviewing
the existing Sonso Lagoon literature. For example,
specific information regarding the type of
development projects relevant to fishermen was
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Fig 6.1 Illustration of the levels considered in the SEA pre-study and the complexity of the system.

ineffective attempts to include stakeholders like
fishermen and peasants in the decision-making
process (Aguilar and Patiño 2004 interviews).
Additionally, the implementation of SEA in the
Sonso Lagon case or in other similar situations could
be limited because this process takes time and
occupies resources when needing to carry out
extensive research like the one that was performed to
determine this case’s baseline study. For example, in
developing countries it might be challenging to put
together, pay, and occupy an interdisciplinary team to
assess in detail the particular environmental problems
of an area. Also, there is a risk that the information
contained in this case study’s baseline could be
questioned because a participative base SEA
approach was used. It could be argued that the use of
second hand information could have led to choose
inaccurate key issues and consequentially to

However, other aspects like the lack of developing
programmes, local policies that favour economic
development, unstable political conditions, and the
existence of a generalized lack of political will to
acknowledge the importance of environmental issues,
could make the implementation of SEA difficult in
Sonso Lagoon (Rueda 2004 interview). For example,
it is hard to understand why Sonso Lagoon, which is
the last major wetland ecosystem in the Valley, has
not been given conservation priority in current
national wetland conservation policies and in the
Valley Department’s PGAR regional environmental
programme (CVC 2003; MMA 2001b). Additionally,
it is hard to understand why no plans, strategies, or
actions for the future management of the lagoon have
been considered at a municipal level (MGB 2000).
Moreover, another aspect that can make the inclusion
of SEA in Colombia difficult is the prevailing
centralized nature of Colombian policy, and its
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Bottom-up Approach
and SEA Inclusion in Developing Plans
Development Plans

Environmental Policies

Responsible Institutions
Objective Led SEA

National Dev. plans
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Ministry of Environment
Participation Based SEA

Regional Dev. Plans

PGAR

Regional Env. Agencies
Participation Based SEA

Municipal Dev. Plans

Local Envi. Programmes

Regional Env. Agencies

Figure 6.2 Bottom-up approach and suggested SEA integration in Colombia’s development planning.

establish an inaccurate development vision for the
area in question. However, in the Sonso Lagoon
case, it is considered that some of the mentioned
negative aspects with respect to SEA implementation
can be overcome. One aspect favouring the
implementation of SEA in the region is the fact that
the CVC has sufficient technical experience and
resource capacity. Moreover, the CVC has developed
in its environmental regional programmes a process
that is similar to the proposed SEA process. The only
difference is that this process is not an environmental
assessment tool so the proposed actions in the
programme are not assessed (CVC 2003). Moreover,
it is thought that a full scale SEA for the area can be
accomplished because some basic knowledge on SEA
has been provided to the CVC with this SEA prestudy.
Additionally, it is thought that if a
participation based SEA takes place in the area, and if
it is successful, the Sonso Lagoon could be made a
bottom-up development model for the region and
even for the country. This could mean that bottomup policies would be drafted, and that SEA could
start to be implemented regionally and nationally (Fig
6.2). Lastly, by including the public, especially those
that are usually left out, in decision making processes,
by establishing a bottom-up policy making approach,
and with the implementation of an SEA process in a
developing country context, like in the case of
Colombia, it is thought that environmental and socioeconomic aspects could be better included in policies,
plans and programs, and thus sustainable
development could be achieved.

6.2

6.2.1

Integration of SEA and Ramsar

A Ramsar designation gives wetlands an international
protection status, which might for example benefit
the understanding of their importance among
politicians and public, provided possibilities to gain
funding for conservation work, and generate tourism.
Also, with a Ramsar designation a stronger
commitment from the authorities might be required
since such an agreement includes an obligation to
take care of the wetland by preserving its flora and
fauna. Moreover, apart from promoting nature
values, the Ramsar Convention also promotes the
services that wetlands generate to humans, like for
example the provision of drinking water, farmland
irrigation, and fishing and hunting opportunities. On
the other hand, the main aims of SEA are to prevent
and assess the possible environmental impacts
generated from planning proposals. In SEA, the term
environmental should have a wide definition and
socio-economic aspects should also be included.
Hence, when comparing the objectives of SEA and
the ones stated for the Ramsar Convention they were
found to be very similar. The main focus of both
concepts is on nature values, where the SEA aims to
minimise the impacts on nature, and where Ramsar
aims to preserve nature. Ultimately, both concepts
share the same vision of reaching sustainable
development. However, in this case study it is
thought that if only the Ramsar designation and the
preservation of wetland concepts would be in focus
for the developing of the future planning process of
the lagoon, which presently could be the case, the
role and needs of the community would most likely
be neglected. Additionally, by not thoroughly
involving the stakeholders, especially the local
communities, in the planning process, their interests
would be neglected. This could make the fishermen
communities and the private landowners to feel left
out of the decision making process, which in turn
could cause that they continue to take few

SEA general discussion

In this section the integration of SEA and Ramsar is
discussed, as are the EU directive on SEA, the
baseline led and objective led SEA approaches, and
SEA as an effective tool for successful planning.
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planning processes. The lack of this type of
experience might make it hard for the country in
question to build a sufficient and efficient structure
that addresses all issues that need to be considered to
reach more sustainable decision-making processes. In
this context of implementing SEA in a new country,
the major deficiencies found in the new EU directive
are the lack of instructions for the screening and
scoping processes. However, before describing why
there could be problems in these processes, as
currently described in the EU Directive for SEA, a
definition issue has to be raised. In the EU Directive
on SEA the scoping term is used for what in the
prevailing literature on SEA is referred to as the
screening process where the need for an SEA7 is
justified. The different use of the terms might
generate
severe
misunderstandings
among
practitioners and persons without former SEA
experience that become involved in the planning
process. Hence, it is recommended that the terms be
changed to follow the prevailing SEA standard, like
has been done in this discussion.
The EU Directive indicates that a screening process is
needed, and presents an enumeration of basic
planning processes, such as agriculture, town and
country planning, waste management etc., that should
be subjected to SEA when these actions are likely to
have a significant impact on the environment. This
general prescription of activities that should be
subject to SEA might be too vague for countries with
no former experience of using SEA in the planning
process. For example, it is not clear who should
decide what the exact definition of significant impacts
on the environment is. It could be asked: is it up to
the planning body or to the environmental authorities
to decide? In this context it would be preferable to
have a list of defined actions that should be
considered to be subject to SEA, and the statement
“if, they are likely to have significant impact on the
environment” should be left out. This way it will in all
cases be the appropriate environmental authorities
that take the decision whether a new planning process
should be subject to SEA or not. Hence, the
environmental authorities will have the power to set
environmental standards in the area. Moreover, it
seems logic that it is the environmental authorities
that set the standards for the need of SEA, since they
are supposed to have the environmental knowledge
of the vulnerability of the area and of the possible
environmental impacts that certain activities could
generate. Furthermore, by allowing the environmental
authorities to decide of the need of SEA, this will

considerations in regards to the well-being of the
lagoon. The reasons for the continuation of misuse
and harmful activities can partly be explained by a
general lack of knowledge of good practices or partly
due to a feeling of disappointment of not being
considered when planning and deciding upon the
future development. For Sonso Lagoon, this could
possibly lead to that harmful activities like extensive
fishing, the use of lagoon water for irrigation,
obstructing water supply, building of new dikes, and
allowing free grazing cattle within the reserve, would
continue. In a long-term perspective, there would be
a significant risk that the objectives of a Ramsar site
to preserve or improve the ecological character would
not be fulfilled because the degradation of the
wetland would not be fully prevented. To avoid this,
it is thought that if the planning process of the
Ramsar designation is performed together with SEA
these risks could most likely be foreseen, assessed and
avoided, because some of the basic elements of the
SEA are precisely strategic thinking, stakeholder
involvement and short and long term impact
assessment. Moreover, the nature preservation
objectives of Ramsar could be made a part of the
environmental objectives for the SEA. As seen in the
development of the RSE scenario in the case study,
the integration of nature preservation and socioeconomic development can generate a lot of
synergetic benefits. Furthermore, in the case of Sonso
Lagoon, there exists a mutual need of wetland
preservation together with the support of socioeconomic activities like better fishing opportunities,
tourism attraction, and a healthier local environment.
This kind of mutual interest makes the need and the
benefits of integration stronger. Lastly, however, in
the literature study it is mentioned that there are
some conflicts with the baseline definition when
comparing the SEA with Ramsar. In Ramsar, the
baseline refers to the target or desired condition of
the wetland, and not to the actual condition of the
site when described at the time of the designation,
which, however, should still be included in the
designation process. On the other hand, in SEA the
term baseline is defined as the current description of
the state of the studied site. The general definition of
a baseline is a starting point or an initial stage.
Thereby the baseline term is more accurately used in
SEA. Hence, it is recommended that the definition of
baseline should be changed in Ramsar to avoid any
possible misunderstandings and mix-up of terms.

6.2.2

EU Directive as a Model in Countries Without
Current SEA Standards

The EU directive on SEA was created to be a
minimum environmental assessment framework,
which could be used as a base to be applied in
development countries or other countries currently
not having any SEA regulation. However, there is a
risk with using a framework that is rather unspecified
in a country that does not have a custom of strategic
planning and of environmentally assessing its

When describing the the terms screening and
scoping in the section on EU Directive in the
literature review, the prevailing definition standards
of SEA were used. The reason for this was to avoid
confusing the reader, when introducing the concept
of SEA and basic steps of SEA.
7
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most likely make the process less sensitive for bias
and personal subjectivity.
The next phase in the SEA process, the scoping
phase, is also rather vaguely described in the EU
Directive. Moreover, the scoping process is not
directly mentioned in the Directive, and it is only
stated in a general manner what should be covered in
the SEA. The basic content of an SEA, including key
aspects to consider and environmental objectives is
set through the scoping, hence it is of high
importance to identify and involve stakeholders and
experts in this process, so all necessary issues are
highlighted and furthermore so that consensus can be
reached upon the basic objectives for the SEA. There
is a risk that if no distinct regulations or advice is
giving for the scoping process, the involvement of
stakeholders and the public will most likely be
neglected in developing countries. The arguments for
this negligence, can be found in the current SEA
experience, mentioned in the literature review, were it
is found that establishing a well-functioning public
participation usually is very difficult and demanding,
if there is no former mechanisms for consultation
with the public. This argument is also supported by
the fact that the requirement of involving
stakeholders and general public in the EU Directive is
only prescribed after the draft has been established.
By considering the stakeholder interest this late in the
planning process will, in most cases, be too late to be
able to make major changes in the outcome. An
earlier consultation and consideration of affected
groups would make the process more democratic,
easier to implement and possibly more sustainable.
Another significant general deficiency of the EU
Directive on SEA, is that it is only subject to plans
and programmes, and it does not include assessment
of policies. As illustrated in the literature review in
figure 4.1, policies are the highest decision level in a
planning process. According to the definition of
policies (Wood and Djeddour 1991), they should be
considered as the inspiration and guidance for the
following planning processes that take place on the
lower strategic levels. But without a strategic
environmental assessment of policies it will be
difficult to assure that the guidance for the nextcoming plans and programmes will be within
sustainable limits. Furthermore, plans and
programmes that serve national defence or civil
emergency, and financial or budget plans and
programmes are excluded from being subject to SEA
in the EU Directive, despite the fact that all of these
actions might bring indirect negative impacts on the
environment. For example, Colombia receives aid
from the U.S.A. and Europe as part of the ‘Plan
Colombia’ in an effort to defeat the illegal drug
industry and to support the educational and social
development of the country. Hence, according to the
requirements of the EU Directive this financial plan
would not be subjected to SEA. Additionally, one
part of the Plan Colombia, the programme of war
against the drug production, is an programme that

can be considered as a national defence programme,
and therefore would also under the EU regulation
probably fall outside of the SEA requirement. This
anti-drug programme includes aerial herbicide
spraying of cocaine plantations that can cause a high
risk of negative impacts on their surrounding
environment, like for example the contamination of
groundwater reservoirs, the disturbance of vulnerable
and unique flora and fauna species, and impacts on
humans. Parallels can also be drawn to Europe,
where the EU is expanding with new member states
in the eastern part of Europe. These countries are in a
developing phase when compared to the countries
that already take part of EU, hence most likely they
will be financially supported to be able to compete in
the new common market. For example, one sector
that has traditionally received a lot of subsidies is the
agricultural sector. An increase in financial support in
this sector in the new EU countries could lead to a
proliferation of the use of artificial fertilisers and
pesticides if no environmental assessment are
performed. These eastern European countries are in
general already severely affected by heavy industrial
pollution, meaning that additional discharge of
pollution could worsen the state of the environment.
Lastly, despite the abovementioned shortcomings of
the EU Directive on SEA when studying the
possibility to use it as a framework in a developing
country context, it is important to state that the
Directive was not designed for this purpose.
Furthermore, EU, has built up a knowledge base that
can support member states without former
experience of SEA. Moreover, in developing
countries with true ambitions of minimising the
environmental impacts from society, the EU
Directive can function as a good framework to create
an innovative and well-integrated SEA to support the
decision-making process.

6.2.3

Baseline-led
Approach

Approach

vs.

Objectives-led

In the literature study, two distinctive approaches to
perform SEA were explained: the baseline-led and the
objectives-led approach. The former is more similar
to the SEA process that was proposed in the Sonso
Lagoon case, so the experiences gained by with this
process are discussed in this section.
According to Fischer (2003) an objectives-led
approach is the optimal way to avoid an unsustainable
outcome of SEA. However, if detailed objectives and
a specific limited scope would had been fixed early in
the planning process, for example in this Sonso
Lagoon case, it would had probably meant that the
Ramsar designation had been the dominating vision
taking in consideration when formulating the SEA
objectives. The current interest of the local
stakeholders, on the other hand, would most likely
not have been fully addressed during the formulation
of the objectives. Also, in general by neglecting the
inputs of the stakeholders in the scoping process the
work that was carried out in the baseline, in the
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most likely increase the chances to reach the desired
objectives. The future vision should be declared and
made known for all present and future stakeholders.
The detailed objectives, should have specific time
frames when to be accomplished, so people
understand that these objectives are not only vague
hopes of improvements, but actually firm objectives
that seriously is meant to be reached. Furthermore,
should if possible, a specific person be appointed as
responsible for the fulfilment of a specific detailed
objective, to increase the sense of responsibility
among the staff.
-Indicators would be formulated. Indicators are used in
most SEAs as an instrument to monitor
improvements or a deterioration in the state of the
environment. Without indicators it becomes almost
impossible to monitor environmental changes,
whether they are positive or negative. Indicators
should be chosen that are reasonable easily to sample
or identify and not require too much economical or
time resources. Moreover, should the indicator
information be made comprehensible, in order to be
understood of people without expert knowledge. An
example of how to visualise and make the indicators
comprehensible for the general public is shown in fig
6.3. If the information of the indicators is made
easily available, this will give a good overview of the
desired improvements, and can function as a
motivation for making continuous improvements.
Furthermore, not only the more technical status of
the ecosystem should be monitored, but also the
fauna and maybe even some flora, to be able to track
the ecological status of the system. A few key birds
and maybe some other fauna and flora that are
representative or have a high protection status should
be identified. The identified species would then work
as biological indicators, to see if the strategic actions
are resulting in an improvement of the ecological
status. If a comprehensive list of the indicator fauna
is made, including preferable habitats, breeding
periods and visiting periods for migratory species, this
could facilitate the monitoring. Moreover, the list of
key species can support the management of
vegetation and to assist in judging the need of
restricting the access to specific areas.
Finally, socio-economic indicators can be established
to track improvements of the community
development. Suitable indicators on a local level
could be: house space index (m2/person),
employment rate (%), illiteracy rate (%), average
income per capita (USD/person/day). For more
developing indicators, see Segnestam (2000).

planning of alternatives, and in the environmental
assessment, may have to be redone since if the public,
at a later stage for example during a hearing, could
argue that the assumed inputs for the work are not
valid. Additionally, for example, the public might say
at this late stage that the local communities in
cooperation with foreign aid organizations are
planning to conduct a project to improve the
possibilities for mass-tourism through the
construction of a concrete road that goes all the way
up to the Sonso Lagoon nature reserve. This new
information will reduce the accuracy of the
assessment of the actual SEA, and might lead to that
the whole SEA process has to be revaluated and
maybe even lead to that it has to be restarted. This
example illustrates that by performing a strict
objectives-led SEA, the scope could be narrowed
only to consider what is believed to be the most
sustainable vision, when in fact, the baseline of the
planning process is not fully known. A combination
of the two approaches, the baseline and objective led
SEA, is probably the best recommendation for this
type of complex cases where there are many
stakeholder interests to consider. In the case of Sonso
Lagoon, this could have meant that the Ramsar vision
would be the initial objective of the SEA, however,
the scope should not be completely defined around
this vision but be flexible according to the findings of
the baseline study. Then, after the baseline study,
when a much broader picture of the interrelations has
been established, the final objectives for the future
development can be set. The statement made by
Fischer might be more relevant for SEAs performed
on higher-level policies and plans. However, even if
the number of main stakeholders is limited when
considering policies or plans, it also has to be made
sure that the strategic planning of other authorities
are considered so that desired future strategies are not
affected by conflicts of interests.

6.2.4

SEA as an Instrument to Generate Successful
Planning

SEA could be used as an instrument to make
planning process more efficient and most likely
increase the possibilities to fulfil their objectives. In a
Sonso Lagoon context, it is thought that by
conducting a full SEA a strategic plan for Sonso
Lagoon could be developed where:
-A clear vision supported by consensus is established. If a
thorough scoping process is performed, by involving
all main stakeholders, the future visions and more
detailed objectives for the future planning should be
stated. A stakeholder consensus upon visions, would

76

SEA Pre-Study of Sonso Lagoon, Colombia

INITIAL STATE

MONITORING STATE

5 Nitrogen

Lead

4

5 Nitrogen

Phosphorous

Lead

3

BOD

3

2

BOD

pH

1

COD

2

pH

1

Mercury

Chromium

Phosphorous

4

COD

Turbidity

Chromium

Turbidity

Indicator Classification

1 - Heavy affected condition

2 - Moderately affected condition

3 - Slightly affected condition

4 - Acceptable condition

5 - Good condition

Fig 6.3. Indicator Illustration. An example of how indicators of water quality can be presented to illustrate the status
for important water quality parameters and easily compared with another stage in the recuperation process. The
more shaded area in the diagram,, the better water quality status..
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C ONCLUSIONS

The SEA pre-study of Sonso Lagoon provides
valuable experiences with regards to the possible
implementation of SEA in a developing country
context. This study shows that the SEA process can
be used to aid in the elaboration of strategic
development plans that take into consideration
important national, regional, and local aspects. In the
Sonso Lagoon Case, for example, the SEA process
provided a research framework that aided to produce
a comprehensive baseline study, to identify
stakeholder interests and conflicts, to derive key
issues, and to integrate stakeholder opinions into a
development vision. Moreover, the study showed
that together SEA and public participation could lead
to a sustainable bottom-up development approach.
Additionally, with this study it was found that the
SEA concept and the criteria contained in the Ramsar
Convention can generate positive synergies, and can
be integrated. Furthermore, the EU directive on SEA
was presented a possible model to be followed in
developing
countries.
However,
some
recommendations were given to improve this model,
and to make it more adequate for its implementation
as a basic SEA framework in countries that presently
lack SEA regulations. Moreover, it was recommended
that, for complex cases similar to Sonso Lagoon,
where many stakeholder interests are contradicting, a
combination of a baseline-led and objective led
approach be applied. Lastly, the study suggests that
SEA can be helpful to develop strategic plans, and
that it aids to provide with an appropriate
formulation of indicators to be used in the
monitoring of the state of the environment and of
socio economic development.
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FISHERMEN/COMMUNITIES:
Cesar Montes, fisherman Sonso Lagoon, 2004-08-26

-Proposals:
The CVC and the municipality should reopen the old channels. He has heard that this can cost, around 2 000 000
000 of Colombian pesos (circa 1 million USD), however it is a necessary investment to save the lagoon.
Fishermen have to be even more united to help the lagoon.
-Sedimentation:
No sediments came in through the old channels during the rainy season when the Cauca waters entered the lagoon.
At the north of the lagoon and area know as the Barbudo has dried up. Before it used to be around three meters in
depth now it is just land. The lagoon has been lost completely.
-Sonso Lagoon:
There were many families, around 100-200, that depended on the lagoon for their daily livelihood. Now there are
only around 4-5 families that depend exclusively on the lagoon.
Twenty years ago fishing was very good in the lagoon, before we could fish around 240 fishes per day now we fish
around 40 fishes a day.
-Buchon:
Makes it difficult to catch fish.
-Fish:
There is a lot of Corroncho and this type of fish has become the livelihood of many families.
Marcos Beltran and Manuel Garcia Fisherman in Sonso, 2004-08-05.
-Tributaries to Sonso:
According to Manuel and Marcos the following streams flow into the lagoon:
Quebrada Seca, El Vinculo (carries waste waters from a slaughter house), Bicerta (originates for the River
Guadalajara, next to the Battalion, important because it can carry heavy metals from a close by mining area), La
Magdalena (gravel and sand extraction), La Avioneta, Mocoa, Guayabito,
-NGOs:
Aguas de Sonso is an association that fights for the fishermen’s rights. The Porvenir president is Jose Aguilar and in
Puerto Bertin Marisa Hurtado.
-Fishing:
They fish everyday starting from 6 a.m to around 4 p.m., but the fishing in the lagoon has being reduced
dramatically. They only fish around 15-20 Tilapias per day. There are on average only four canoes with two
fishermen each that are actually fishing in the lagoon, the rest has gone, it is no longer attractive.
The Tilapias caught are around 300 grams and are sold for around $1000 Colombian Pesos.
Only when the river comes into the Lagoon can the fish reproduce. They cannot fish in the area’s oxbows, they are
full of vegetation.
-Buchon:
The Buchon doesn’t allow for them to fish is a great problem it leaves clear water when moved by the wind and the
fish can see them so the can’t be caught. The Buchon arrived in the 70 but then it wasn’t the problem it is now. Back
then it would accumulate around the shore of the lagoon but now it is everywhere.
-Fauna:
Fish: once or twice a year they find deformed fish. The fish are really skinny looking and their heads look as if they
were very big. Still, hunting goes on in the lagoon. Foreigners ask for local hunters to hunt Bullfrogs.
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Birds: Bad or spoiled Iguaza eggs have been found, it is maybe caused by the movement of the Buchon, making it
impossible for the birds to find their nests and so the eggs go bad.
-Employment:
Sand extraction by the river, load trucks with it and sell it. Can sometimes find temporary jobs in the near by
plantations, but now there is nothing to do. We live of the lagoon that is our only permanent job but now there is
nothing else to do.
-Sedimentation:
A lot sediment enters the lagoon through the new channel.
-Health:
Health Brigades help the habitants of Puerto Bertin and El Porvenir.
The fishermen eat fish frequently a minimum of three times per week.
Manuel has been eating fish at this rate for 28 years and has not gotten sick.
-Population:
35 families in Puerto Bertin and 80 families in El Provenir.
Around 200 people live in Puerto Bertin approximately half are children.
Recently a new family has arrived to Puerto Bertin but people tend to leave the area since there are no jobs.
-Sonso Lagoon:
One solution could be to reconnect the lagoon to the river at its south end, but there are many interests and the
excuse for not doing this is the argument that the river will contaminate the lagoon, but this is not true.
-Landowners:
They don’t aid in the preservation of the lagoon. When they see that the lagoon becomes dry they move their
fences, making it smaller to the point where there is no more fishing. At this rate the lagoon will be finished. The
CVC has been incapable of preventing this, the landowners should be stopped some how.
Landowners exploit the oxbows’ and lagoon’s buffer zones. This cannot be done. They also pump water out of the
lagoon, by drilling wholes on its shore bringing pumps and consequentially pumping its water.
El Chambimbe and a round small body of water were dried located at the southwest part of the natural reserve’s area
of influence were dried out.
-Housing:
The housing in the area is very bad, the majority are made out of mud. Some have septic tanks but the rest through
their waters on the ground. They have running water and electricity. They have no tenure rights for their properties.
Houses are very crowed, having two families per house.
-Participation:
They feel powerless, they see that mistakes are being committed but are unable to due anything about it.
Marizta Hurtado, Community Leader Puerto Bertin, 2004-08-17

-Puerto Bertin history:
Horacio Hurtado was one of the first fishermen to arrive to the area in the 1970’s. He would fish and sell the fish on
the highway. This triggered the arrival of other fishermen. They were granted a piece of land by one of the
landowners as they lived under a bridge. Thirty years ago there were only seven houses. They used the Cauca River
as a source of drinking water for many years, cooking, bathing and for washing.
After 25 years of negotiations the town received water services. A local politician helped them to get running water.
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-Housing:
Improving the state of the Puerto Bertin houses can improve the image of the lagoon. There are around 34 houses
here. They have no septic tanks here. They use a system of buckets to collect their sewage waters that are eventually
through on the landowner’s land.
They have no tenure rights to their homes. There are 12 houses considered to be illegal settlements. The housing
zone is considered to be a risk zone
They have to cook with wood because the electricity is cut often and it is expensive to buy cooking gas and there are
still seven houses without light.
-Population:
We are very poor people but we help each other. There is no violence here, no robberies. 93 adults, 77 kids around
170 in total.
There are around six kids per house. Women have to be operated to avoid having more children. A typical family
like the one of Jose Cruz and Maria Lucia Lenis is composed of two adults their children and their children’s
children, around nine per household.
-Education:
Studies for the young should be the number one priority. The library is just composed of one bookshelf. Kids have
to pay up to two bus rides to get to school. Younger children, between four and ten, have to cross a heavy trafficked
highway everyday to get to school.
-Sonso Lagoon:
Provides us with an incredible landscape and with resources.
-Landowners:
They have had problems with the neighbouring landowner concerning their right to be in that property, but she
claims that the illegal settlements are on state land, next to the road, and not on private property.
Landowners do not want the households to built septic tanks on their property.
-Employment:
Occasionally, they find work at the near by plantations
Women work at home cooking and finding small jobs.
Even the children that have received education are forced to stay at home or leave because there are no job
opportunities.
-Infrastructure projects:
An architect charged around 96 million pesos (48000 USD) for the fishermen restaurant.
Alvaro Jose Aguilar, Communty Leader El Porvenir and President of Aguadesonso, 2004-09-03
-Proposals:
Study of the Corroncho fish. Since endemic species like the Bocachico have decreased significantly in the lagoon as
have the Tilapia, an introduced species, the Corroncho fish is becoming more important to the fishermen, so studies
regarding this fish would be very useful.
There is a need of a comprehensive lagoon management plan and fishermen should be involved in its development.
Buchon confinement is a good solution.
Educational programmes directed to the area’s youth, with focus on the lagoon.
A common community vision of the future development of the lagoon should be drafted.
-El Provenir community:
History: El Provenir is born in 1975 when fishermen that usually fished in the lagoon decided to build their home in
the area.
The community was built on the old road and on the Carlina channel and funded by the area’s fishermen that are
first moved around to fish in different wetlands. Out of the area’s three communities of Pueto Bertin, La Palomera
and El Porvenir, la latter is only one whose inhabitants have tenure rights of their properties.
The municipality’s TOP declared the zone a high-risk area but the fishermen did not agree to this because even
though it is true that the river floods their communities, floods leave the area clean, bring new fish life and with them
opportunities for the them.
Politicians have talked about the reallocation of these communities and we are willing to accept it if good conditions
are granted and if peoples’ living standards are bettered. However, in the past populations in la La Palomera were
reallocated to El Bosque but due to high housing quotas some were forced to sell and now they have no where to
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live. As well, the fishermen don’t understand why politicians have focused so much on reallocating the communities
if they are not a threat to the lagoon, the road its and obstruction to the lagoon’s natural outlet channels is the
lagoon’s greatest problem. People in the community are fishermen and farmers that have grown up in the
countryside, they have had direct contact with nature all their lives and know how not to cause it damage.
-Education:
The community has a school with two classrooms and Plan Colombia, an international aid programme for
Colombia, will donate the funds needed to build two more classrooms.
The communal house is sometimes used as provisional school due to the large number of kids. There are 155 kids
that go to school here.
Children study their primary in the community and their high school in Yotoco, after which they get stuck because
of the lack of further educational and labour opportunities.
-Health:
There is a health outpost in the community but doesn’t work, the building remains empty.
-Population:
El Porvenir has a population of around 1200-1300 people.
-Aguadesonso Projects:
Aguadesonso is composed of 35 fishermen and was formed to help the lagoon recover from its present bad state.
Aguadesonso signed an agreement with an US-Canadian fund called Fund for environmental zones with the
purposes of creating the lagoon into an ecological tourism site. With the received funds it built a fishermen’s
restaurant and a bird observation tower. The construction of these edifices was presented to representatives of the
CVC and Univalle, and it was agreed upon.
Aguadesonso has also plans for the development of eco-tourism for example by training young community members
to become lagoon eco-guides. This programme has been started with the cooperation of CVC and the Valley
University (Univalle).
-Empowerment and participation:
There is a need for the fishermen and all community members living in the area to assist in the development of
investments programmes for the lagoon. The reason for this is that in the past there have been many disorganised
and ineffective investments carried in the area.
Fishermen have very useful empirical knowledge that has been gained through many years of fishing experience in
the lagoon. On the other hand, the environmental authorities are knowledgeable in different technical aspects, so
together by mixing the experience and the technical knowledge we can significantly contribute to the lagoon’s
conservation.
Historically, the area’s fishermen have been excluded from the lagoon’s management and development plans. For
example, during the last major flood, the fishermen proposed to implement a Buchon maintenance plan to keep the
lagoon clean by hiring couples of fishermen that would continuously extract the plants, but the authorities did not
want to go on with the project and the result was the bad state of Buchon proliferation in the lagoon. However,
during the last CVC administration fishermen were invited to participate in a committee that aimed to help the
lagoon but unfortunately much was said and little was done. The fishermen believe that work should be more
operative and this is the weakness of governmental institutions that take a long time to act. Fishermen could be then
directly included in the implementation of the plans accomplishing acute actions and finding much needed work and
practical training.
-Road:
The road block six of the seven the lagoon’s natural exits to the Cauca. That is why the CVC order the construction
of the new channel but this hurt the lagoon even more because it lets water to escape but the sediment deposits in
the bottom.
-CVC Buga:
The CVC has done much to help restore the lagoon to its state before the road was constructed but it has been
unsuccessful
-Sonso lagoon:
Five years ago the lagoon was productive enough to give a livelihood to many fishermen couples that even came
from other communities like el Vinculo and Zanjon Hondo.
The lagoon is affected by Buchon and introduced species. One example is the Tilapia fish that has adapted very well
to this environment.
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Due to the lagoon’s environmental crisis the area’s fishermen have become aware of its importance and are now
determined to help in its conservation.
-Fauna:
Fish-local species found in the lagoon are Bocachico, Bagre, Barbudo.
Recently the Coroncho fish has become an important substitute for the former and even for the Tilapia fish whose
numbers have declined.
The Bocachico is very rare nowadays and it is a very astute fish knowing how to protect itself. Its reproduction
depends on its trips up the river and into the wetlands.
-Salvajina:
This dam coupled with the construction of dykes cutting off the river from the wetlands has severely affected the
Bocachico’s reproductive cycle.
-Employment:
Fishermen now live of any sporadic jobs that come up. E.g.: collecting sands from the river’s bed, in nearby farms, in
construction, all of it being temporary work.
-Sedimentation:
The lagoon’s sedimentation has accelerated rapidly after the obstruction of the lagoon’s natural channels and after
the construction of the new channel.
CVC STAFF:
Germán Restrepo, COAT Division, CVC, 2004-07-21
(Responsible for water quality, hazardous waste, air quality)
-Environmental Institutions:
CVC- regional jurisdiction in the Valley Department (Cali Municipality not included DAGMA is in charge). CVC
cooperates with DAGMA on technical issues e.g.: air quality.
DAGMA-in charge of Cali’s environment. Environmental police is housed here who are basically in charge of noise
control, forest fire preventions, illegal animal traffic.
EMCALI- drinking water and wastewater treatment
EMSIRVA-manage solid wastes in the municipality.
-Point sources of pollution in Cali:

-

Canal Navarro (30% of Cali’s sewage, south of Cali) located 5 km upstream the drinking
water intake of the city that serves 70% of the city.

-

Navarro landfill
Cali River (20-25% untreated sewage, north of Cali)
PTAR

-PTAR:
New treatment plant, it’s mostly a primary treatment plant and it only treats 40% of Cali’s sewage with a 30-35%
efficiency.
The plant is managed by EMCALI and it has been in operation for one year.
Built with a 102 million USD Japanese government loan that was channeled to Colombia through the LatinAmerican Development bank. The Japanese hire their own engineers for the plants design and the French were in
charge of the plants construction and they started up operations.
-Navarro Landfill:
It is managed by EMSIRVA. Located besides the Cauca River and 5 km up steam the main intake of the city’s
drinking water. Receives household, industrial and hospital wastes.
However six years ago a new law regarding prioritized industrial pollutants forbids their disposal in the landfill
demanding that these material be kept at the industrial complex. This regulation can lead to illegal dumping.
There is ground water pollution in the area. There is a defined pollution plume that mover towards the Cauca River.
Some of the polluted waters are used for sugar cane irrigation.
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-Environmental priorities for Cali:
- Solid waste management
- Drinking plants (Rio Cali)
- River basin protection and recovery (Rio Meléndez, south of Cali, Rio Cali)
-Industries in the Cauca Valley
- Painting chemicals
- Food industry (crops, animals pig, cattle and chicken)
- Industrial agriculture
- Metal works
- Cement ind.
- Pulp and paper ind.
- Motorbikes
There exists a better control with the larger sized industries than with the medium to smaller sized industries.
-Sugar cane industry:
150 years of production. There exist 11 mills, milling 10.000 tons of sugar cane/day/mill the highest sugar
productivity in the world. Crops in the valley are 80% sugar cane, and 70-80% of sugar farms use artificial fertilizers
costing around 200 MUSD per year.
70% of sugar cane harvesting costs are irrigation costs (water, pumping stations, channel constructions)
-Municipalities:
Three municipalities are blamed for the river’s contamination:
1. Cali directly polluting the river, houses a large population and many large, medium and small industries.
2. Palmira contaminates the Cauca River through its tributaries, housed large metal works.
3. Cerrito mostly contaminating the Cauca River through its tributaries with sewage and runoffs from the leather
tanning industries.
-Salvajina Dam:
It was conceived as a dam and dike project for the whole region. In addition, as part of the Salvajina project other
dams were constructed like the BRUT constructed in one of Cauca Tributaries. The Salvajina dam was constructed
for hydro-electric power production and for Cauca River flow regulation preventing exploitable land flooding in the
Cauca Valley. EPSA (private company) controls electricity production.
Flow rates:
- Dry season (lowest) 40 m3/s
- Dry season (normal) 60
- Regulated flow 130-1000 (good for contamination dilution, irrigation purposes, water intake for drinking
plants)
- Wet season 400-600
- Critical wet season 1000
-Sonso Lagoon:
Originally this valley was a huge wetland, now the Cauca River, some oxbows and Sonso is what is left.
Problems: Roads and dikes (cutting off supply and outlet), sewage (slaughter industry and population living nearby),
agricultural runoff.
Sonso is a very important ecosystem-migratory birds, fishing
Pedro Nel Montoya (Biologist, CVC Cali) and Pablo Emilio Florez (Biologist, CVC Buga), CVC, 2004-0723. Presentation: Management of wetlands
-History: Change of wetland areas in the valley. In 1955 there were 130 oxbows, in 1983 60 and today only 49 and
two lagoons.
-Ramsar: sites in Colombia: Cienaga Grande de Santa Marta, La Cocha y Bajo Baudo/Bajo San Juan.

-Rio Cauca: it is 1400 km long, 300 km contained in the Cauca Valley. Political/social/economic
issues and their impacts on the river: displaced populations and poverty (lack of opportunities)
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caused inflow of people to Cali and settled along the banks of the Cauca River one example is
Aguablanca.
-Navarro: 30% of waste from Yumbo goes to Navarro landfill, of which 75% is toxic.
-Industries: Mercury from mining industry affects the Sonso Lagoon
Juan Pablo Llano, Environmental Engineer CVC Buga, 2004-07-25

-Legal/historical:

In 1954 the land drying national policies started to be implemented, and marginal flood preventing dikes were built
on the Cauca River’s banks.
National water usage criteria: agriculture, fish agriculture, human use, and conservation.
-Conchal problems:
Sewage waters coming from Buga, high degree of water contamination, fishermen do not want to fish because of the
known contamination. Proliferation of aquatic plants, some illegal hunting, conflicts with landowners that dry the
lagoon with dikes.
Pablo Emilio Florez, Biologist CVC Buga, 2004-07-28

-Visions:
In ten years time the lagoon’s natural connections with the river will be re-established, making the lagoon an efficient
Cauca River flood regulator, an attractive tourist site and a suitable habitat for its flora and fauna.
-Rio Cauca:
There is 130 km of the river in the Cauca Valley Department.
-Road:
There is a national dispute going on due to the construction of the highway 1967-69. CVC and INVIAS the
National Road Agency are blamed for not considering the effects of such project on the lagoon.
A series of tubes going under the road were built but they quickly became sedimented.
-Buchon:
It blooms when it dries. It covers around 90% of the lagoon’s water surface. Its confinement is needed. Could be
possible to tie it up using bamboo.
-Sediments:
It is estimated that 144 000 tons of sediment enter the lagoon each year.
The sedimentation rate is estimated to be around 2,7 cubic meters per year. This leads to a lost of water depth, in the
50’s it was know to be more the three meters, now at most it is one meter in depth.
-CVC jurisdiction of lagoon:
The CVC was granted jurisdiction of the lagoon in 1969, before it was under the control of the Buga Agricultural
Secretary.
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-Legal:
The Sonso Lagoon became a Natural Reserve in 1978.
-Sonso Lagoon:
Last mayor flood occurred at the end of 1998 and beginning of 1999.
The lagoon is 2045 ha, 1300 ha consist of the buffer zone and 745 ha of its water mirror.
In side the lagoon one can find two ox bows El Burro and La Marina.
Sonso is important because it lessens the strength of floods caused by the river, it is important for recreational
reasons and it provides fish to dependent communities,
-Historical:
1540 Robledo expedition to Sonso
1569 Gorrones Indians lived in Sonso
1824 Hamilton UK diplomat to the Nueva Granada came to Sonso.
In the 50’s the Valley had 15000 ha of wetlands, now there are only 2000 ha. 80% of wetland area has been lost in 50
years, after the implementation of the national land drying laws. In the 50’s there were around 150 oxbows now there
are only 49.
The first studies of the lagoon were made in 1954 when the lagoon had connections to both the north and its south
areas to the Cauca river.
-Fauna:
There are 162 species of birds in the lagoon, being the Buitre de Cienaga its most representative species.
Bocachico and Tilapia are its most important types of fish.
-Ramsar/lagoon management plan:
Ramsar incorporated into Colombian law with Law 357.
Ramsar and the lagoon are compatible mostly because of it birds and fish.
Obstacles for a Ramsar designation of the lagoon would be the lack of a management plan. But one is on it way.
The terms of reference are to be finished at the end of 2004 and during 2005 a plan will be made so that in 2006 it
can be implemented.
Hernando Sánchez and Carmelo, Field Supervisors CVC La Isabela, 2004-08-05

-Landowners:
Before the CVC owned land by the lagoon, it was sometimes impossible for CVC personnel and for anyone to gain
access to the lagoon because some landowners didn’t allow people to go through their lands. There are some still
some public order problems with some of the area’s landowners.
Landowners take away the benchmarks placed by the CVC.
-Agricultural activities:
Cattle maintain the grass around the lagoon short. Usually cows break existing fences and graze around the lagoon.
The crops grown around the lagoon are grown in a high-risk zone. When water levels rise, all that investment is lost.
-CVC:
Doesn’t maintain the benchmarks so the lost and damage post are never replaced. The CVC doesn’t do anything
when landowners on purpose take away the posts.
When attempting to dredge the lagoon all the sediment was deposited in a small pond, southwest of the lagoon, and
caused it to dry.
Luis Fernando Henao, CVC Planner, 2004-08-24
-Legal:
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Decree 1409 of 1985 categorizes the Cauca River as class I, meaning that at least a 50 mts protection margin should
be left.
Law 1449 of 1997 states that there should be a forest protection zone of minimum 100 mts around springs.
Law 2 of 1959 forest law
Decree 475 of 1998 water quality law.
Efren Salcedo, Retired CVC Forest Engineer, 2004-08-24
-Proposals:
Reopening of the natural channels at the north- land owners are in favour as are the fishermen.
Study Cienaga Grande lagoon management plan, similar problems to Sonso.
Ecotourism can generate resources for the lagoon’s conservation. It can also generate employment among the
community members. But there are conflicts, has to be a clear strategy.
-History:
Millions of years ago the valley was a great wetland, 400 000 ha of a vast lagoon, until the west mountain range
cracked leading all the water flow into the Pacific Ocean. This incident left a river and wetland system in the valley.
-Ramsar:
Colombia adhered to Ramsar in 1997. All actions taken on wetlands are governed by this convention.
-Lagoon Management:
Dredging of the lagoon was performed in 1991 to 1992. But it failed to function because the lagoon got very dry, so
a dike was constructed to the north of the lagoon damming water so that the dredging could continue. However,
landowners destroyed the temporal dam, causing water to flow out of the lagoon which helped the evacuation of
Buchon and hence the birth of the idea of building a manual damming system at the lagoon’s north end. However,
this project was never done.
-Boarder dispute:
The lagoon’s boarder determination was started in 1988 and financed by the CVC, in 1993 they were set but a
lawsuit began against the 937 m.a.s.l. quota. This quota doesn’t represent as much land as it did 30 years ago.
Property owners gained much land because the quota was determined so late. There have also been a series of
negotiations with the landowners in regards to the boundaries. E.g. San Isidro farm compensated the nation with
land because in 1979 they had built a dike that went into the lagoon.
Properties against boarder settlement:
Bello Horizonte-Abadia (but now desisted)
La Rochella-Simon Kuratome (now dead)
Las Brisas- Lukauskis
Mocoa
-Landowners:
Some landowners have collected funds for the lagoon’s conservation eg the San Isidro landowner and even the
Lagoon Neighbours Association was created with this purpose.
LANDOWNERS:
Robert Peck, consultant, landowner, director of Sonso Landowner Board, and head of Asoyotoco NGO,
2004-07-27, 2004-08-02 and 2004-10-06.
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-Proposals:
Change of traditional land use practices to organic practices. Need organic fertilizer sources, now there are few.
-Participation: and interdisciplinary group should work together with the CVC so that more issues are included in
the decision-making process and real problems solved. The CVC can not manage the lagoon alone.
-Sonso:
Wetland and migratory birds are the most visible and most important aspect of the lagoon.
There should be reallocations of industries. Most of these don’t know the problems they are causing the river and
the lagoon. I believe that they would be willing to change. There are even landowners and companies that do
respect and help protect for example the river’s buffer zones. It is just a question of environmental communication.
-River
There is a particular case of river pollution that occurs every week. A patch of contamination reaches Yotoco every
Tuesday making fish in the river gasp for air on its surface. So it is suspected that the illegal dumping occurs in Cali
or Yumbo during the weekends (or even in Vijes according to Restrepo they have illegal lorry washing places located
besides the river). This has to be checked and controlled before the lagoon is reconnected with the river.
-Road:
In the 1960’s the outlet was blocked (Carlina canal) due to a new road. Instead they built a new canal. The lagoon
has been contained for 50 years and nothing has been done.
-Landowners:
There are 22 properties around Sonso. However, every six months there is a change of property ownership. They are
not informed how the vegetation restoration plans for the lagoon will help its bird population. Most property
owners are willing to give up what they think is their land so that birds can be protected.
-CVC buga:
There is a lack of contact between the CVC and the landowners. Biologist capable of explaining the situation should
be sent. By simply improving these contacts there would be immediate results and improvements in the lagoon. CVC
is a passive and tolerant organisation that feels intimidated. They need to reach the public and landowners with
strong technical and biological arguments and propositions.
-Tributaries to Sonso:
Streams to the east provide the lagoon with 850 liters/sec of water.
The Pichichi sugar mill has water reservoirs that were created with water coming from the Guabas River, which is
contaminated with heavy metals that are expelled from the mines. The problem for Sonso is that after Pichichi has
used these waters they are rerouted into the Sonso River and eventually they enter the lagoon.
There is a Channel that deviates waters of the Guabas River towards Sonso.
Rio Zabaletas used for irrigation, and for fish ponds, but it receives chemicals from Cerrito.
-Legal:
In 1954 Sonso was declared a natural reserve but it was not registered in Bogota. All water bodies are owned by state.
-Ramsar:
The ministry is in line with Ramsar conservation policies but the regional policies of the Valley and the CVC are
behind now, while ten years ago it was ahead of national policies in wetland management.
An application was conducted 10 years ago but turned down because it ignored national policies.
For qualification the road has to be reopened and sugarcane farmers’ runoffs to the lagoon have to be cut down
significantly.
-Fauna:
42 migratory birds are using Sonso.
Deformed fish
-Industry:
Chrome problem in Palmira, and Cerrito – small-scale furniture tanning shops, no regulation.
Pig farm dumping waste waters to Sonso catchment area.
Gold mines affecting Sonso, Guadalajara and Guabas rivers. Mercury and Cyanide.
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-Fishermen:
They come from Yotoco, Mediacanoa, El Porvenir, Puerto Bertin, El Vinculo and Sonso.
They are suffering form poor engineering from road construction. The Bocachicos life cycle was basically cut, greatly
affecting it and the fishermen live off of it. The fishermen have suffered much, and they will be the biggest
beneficiaries of an agreement between the CVC and INVIAS.
-Border Dispute/Buffer zone:
CVC has no programme for the lagoon’s buffer zone. There are on going negotiations with property owners
regarding the legalization of the property limits. Buffer zone limits misunderstanding, various interpretations of the
law. Can be said that the CVC won legal procedures regarding the lagoon boundary due to that out of the four
complainants one agreed to the boundaries, one died, and two have sold their properties.
Sediment problem can lead to the movement of the legal boundary.
Four owners in disagreement with the boundary: two of them have sold their properties, one has accepted and the
fourth died. It can be said that the CVC has won this case but the courts have not yet decided.
Old benchmark was the birdwatching tower at 938 m.a.s.l. 4 landowners opposed the 937 m.a.s.l. limit (in the old
local system or 931m in the new national system).
-Communities:
Puerto Bertin-under present conditions they are illegal invaders of an ecological reserve area, and because they are
not living of the fishing. If they will not be there as fishermen they should be reallocated. On the other hand, the
presence of fishermen in the lagoon is no problem.
Hernán Rios, area landowner, 2004-09-10

-Proposals:
An economic alternatives study should be made for the lagoon. For example the lagoon offers 270 different plant
species. Herbal medicines could be then developed and sold in local and foreign markets. The lagoon produces rich
soils, so a project could be developed to sell neighboring farmers ecological fertilizers.
Economic incentives should be given to the landowners so that lagoon conservation can be achieved.
Stakeholder involvement and education regarding the lagoon’s ecological importance and the services it grants
should be stressed.
-The construction of a perimeter dyke on the lagoon’s quota:
All landowners would probably agree to construct a perimeter dyke on the lagoon’s quota because they would gain
more land to exploit. However, this construction may affect the area’s flora biodiversity, which is essential for
providing equilibrium in such an ecosystem, because it sets the stage for even more sugarcane growing. The area’s
fauna specifically its birds maybe affected because nesting ground could be destroyed.
Also a dyke construction around the lagoon’s quota would be very hard to build because for it to follow the quota it
would have to be zigzag shaped probably making this project very expensive. Another consideration that has to be
made is the nearly seven tributaries that enter the lagoon from the East, which would have to be pumped into the
lagoon to prevent their damming by the continuous dyke. This would also be very costly to maintain and could
disturb the local environment. Lastly, sedimentation and treatment pools should be linked with the dyke project
because these lagoon tributaries carry much of the sediment that has been displaced by the sugarcane irrigation
systems, and in some degree these tributaries are responsible for the lagoon’s sedimentation and eutrophication
problems.
-CVC Buga:
There is no constant communication between the CVC and the area’s landowners. Landowners are not even aware
if a lagoon conservation programme exists. For example, flyers could be sent monthly informing landowners of the
state of the lagoon, its planned projects, meetings etc. The CVC could also easily distribute information regarding
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how to better dispose of solid wastes and on how to improve fertilizer and herbicide application so as to cause less
impact to the environment.
-Landowners:
Believes that in a natural reserve environmental and not economical concerns should be the focus but not all
property owners think a like, there are conflicts of interest.
The area around the lagoon belongs to private hands not to the state but these lands’ ecosystem belong to the
lagoon.
NGOs/INDIVIDUALS:
Anibal Patiño, professor, activist and friend of lagoon, 2004-10-04
-Visions:
In 25 years the lagoon will be dry-144 m3 of soil entering every year.
Community reallocations will cost dearly it is a social risk. And there are no valid reasons to take them out of their
lands. They have some services already installed in the area and there is no risk for them to be there. Plus politicians
have many votes coming from the area so they wouldn’t want them to vote against them.
A perimeter dike is not necessary. Plus it will be very costly to build due to the lagoon tributaries entering the lagoon
from the East.
State buying of land around the lagoon, first a plan of what to do with this land should be determined. E.g.: little has
been done with la Isabela’s purchase in 2001.
-Ramsar:
The conference wouldn’t accept the lagoon to become a Ramsar site, mostly because it doesn’t have the minimum
requirements of an ecosystem in equilibrium.
-Proposals:
Chinampas- soil elevations good for crop grow around wetlands.
Buchon confinement system to keep around 15-20% of the water area covered.
Community housing and aesthetics should be improved.
Fish farming could be possible in oxbow El Burro (2 meters deep waters).
Reuse the Barbudo pond next to the fishermen’s restaurant.
Ecological marches against the state of the lagoon.
Re-establish water flows in the lagoon. Opening an entrance to the south at CVC land in Villalobin Farm, and to the
north Carlina Channel.
It should be declared a special management zone not a natural reserve because Sonso has already been greatly
affected by human action. A special management zone recognizes these human interventions and development
while saving specific natural characteristics of the zone.
A controlled floodgate should be reinstalled but this time it should be an ecological floodgate allowing the entrance
and exit of fish. Main object would be to keep the water level at the reserve’s quota.
-Sonso lagoon (history):
In 1830 there is a French mission in the lagoon.
Visited the lagoon for the first time in 1955 when bridges were made of wood and some fishermen had built huts.
The lagoon was around 4 meters deep. When the Cauca River carried lots of water during the rainy periods it would
dam the Sonso River’s exit on it and this river’s waters would clean Sonso lagoon once per year. However, in the
Villalobin farm a dike was constructed stopping the regular cleaning of the lagoon except during large floods.
In 1967 the lagoon’s water was clear and the Bocachicos caught there were 50 to 60 cm in length. The Buga landfill
existed in the area but in 1973 it was moved.
Before the new road construction of 1968 there were hanging bridges crossing the Cauca River and the Carlina
channel. There were also four large openings built under the road to respect the other natural channels that carried
water to the river from the lagoon.
A floodgate was built on the new channel in 1970 but it broke down and the fishermen blow it up in 1976 because
they thought that the area’s landowners wanted to dry up the lagoon and because it did not let fish to come in or out
of the lagoon.
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In 1978 the lagoon was declared a natural reserve.
This ecosystem has been totally modified by man.
Visitors to the lagoon feel disenchanted when they don’t see a lagoon but a collection of Buchon a bit of water.
-Road:
Finished in 1969. Caused great ecological damage to the lagoon. Reason why the new channel was built.
-Fauna:
30 to 35 years ago the lagoon had a varied native fauna, now there are at least a dozen introduced species.
-Fish:
Tilapia: 1960 the Tilapia was brought from Africa and introduced to Colombia from Jamaica. In Sonso there was a
displacement of the Bocachico by the Tilapia. 90% of the fish is Tilapia while only 10% is Bocachicho, previously it
was the other way around. The Tilapia caught 30 years ago was around 30 cm now it is around 15 cm.
Tilapia reproduces every three months. 90% of the eggs are fertilized in a nest made by the female on the lagoon’s
bottom. The female keeps the fertilized eggs in their pouch like formation in their mouths, the small fish hatch there
and their mother replaces them there in times of danger. It is omnivorous eating mostly algae.
Bocachico:
It’s an American species original for the amazons. Extends itself from Brazil to Colombia. It is a defenceless fish.
Eats the algae and biological material found in the lagoon or river’s mud beds or on water vegetation roots.
grows in the lagoon and when it is one and a half years of age it reaches sexual maturity and leaves the lagoon to go
up 150 km or so up the Cauca. Only 1% of the Bocachico’s eggs are fertilized. Once ferlized the eggs move down
the river and enter the wetland adhering themselves onto the roots of wetland plants.
-New channel:
Much sediment enters through this channel during wet seasons and during the dry season lagoon water exists to the
river. If it were not for a natural sediment formed type of barrier the lake would dry up through this channel. This
channel is curvy and therefore makes Buchon extraction during the wet periods very difficult.
-Buchon:
Reproduces asexually forming vast networks of plants. Its leaves are shaped like a sail so these large sections of
Buchon can move when windy.
Can be used as compost, because of its organic content and because it provides soil with air and humidity.
In India it is used as fuel material for a biodigestor producing biogas.
Captures sediments
Good habitat: microfauna lives on their roots (insects and larva are eaten by birds and fish). Used as nesting places
for birds. Houses Bocachicho embryos.
It filters heavy metals. If it weren’t for the Buchon the lagoon would be very contaminated.
Can be uses as cattle food.
-Industries:
Large industries like the paper industry, Smurfit, have decreased their pollution to the river.
-Rivers:
The river basins in the area are in bad shape. The sugar mills have taken over the use of the water.
-National level:
The last government when compared to the present did much for the environment. Environmental national policies
were drafted like the SINA, resources where gathered for the national parks programme and its implementation was
carried out, and the regional environmental agencies received support and attention and where made to function
better.
On the other hand, during the beginning of the actual government it decided to dismantle the environmental
ministry by merging it with the development and social ministry. In doing so the importance of this ministry
decreased considerably. In addition, the importance of national environmental policies has also decrease due to the
fact that hidden economical interest, disguised as policies by scrupulous politics, are taking away valuable resources
that were once destined for environmental programmes. Moreover, the Colombian environment is not only
dependent on current national policies but on the will of the United States that has focused on destroying illegal
cocaine plantations with Roundup, disregarding the awful impacts that this chemical has on the environment and on
people.
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The drama of Colombia’s natural resources is very noticeable. Every wet season the country is destroyed. Roads,
houses and even entire towns are ruined. The rainy season has converted itself into a national catastrophe. National
river basin conservation efforts are nonexistent. The river basins in Colombia are in a terrible state of destruction
and disorganization. The management of fauna and flora resources has been very poor. One example is the tropical
forests that have been replaced by coniferous trees to satisfy the interests of the transnational firms operating in the
country.
Official environmental politics are a public relations exercise. The public is openly tricked. For example, planting 5
000 trees campaigns and starting fishing projects that will benefit many are a bluff. The trees are planted, the fish are
installed in their ponds but there is no follow up and no defined criteria, the most important is to appear on the
news.
-Salvajina:
Positive-Before up to 30000 ha of land would flood now only around 2-3000 ha of land flood in extreme conditions.
Flow regulation good for pollution dilutions during dry conditions. Besides Cali one could walk to the other side of
the river. Water flow was around 35 cubic meters per second now the minimum water flow is set to 135 cubic meters
per second. It generates electricity and with it profit of the CVC, which can be invested in environmental projects.
The dam has allowed for fishing due to it depth.
Negative: But it has been bad for wetlands and oxbows where that have suffered much because the flow control
ended its natural processes. Many poor peasants where taken out of their lands. Sand collectors have been negatively
affected and it has affected the Bocachico’s reproductive patterns and fish quantities.
-Sugarcane:
There are many comparative advantages for growing sugarcane in this valley. Its soils are fertile, its climate is good
and there are good water reserves. That is why there are 200 000 ha of sugar cane presently planted in the valley.
This mono crop has negatively affected the Valley’s biodiversity and its crop variety. Now 80% of the foods
consumed here have to be imported from other departments, meaning that the Valley has lost the possibility of
being self-reliant. When there is an emergency somewhere else in the country there is a shortage of foods in the
Valley. This extensive sugarcane growth makes no sense then taking in consideration that in this fertile valley a very
high diversity of products could be produced and that this production could cover Colombia food needs and maybe
even the food needs of other South America countries. This is how productive this valley can be, so sugarcane really
doesn’t make sense if seen in a larger context. And, in addition, the new alcohol mixed gasoline polices that will
soon come in effect, will help even more to increase sugarcane’s dominance in the area.
Sugar mills have taken control of water use in the valley. E.g. Rio Guabas taken by Pichichi.
-CVC:
Subdued to the powerful economic interests. The board of directors is conformed of representatives of the state,
NGOs, minorities. Lots of lobbying and deals go on going against the states’ interests.
The CVC has abandoned the lagoon. Their administration of the lagoon has not showed good criteria and it has
been characterized by being discontinuous. There has been some money invested in the lagoon but these have been
bad investments, investing in project with no sense.
German Naranjo, Manager for WWF Cali, 2004-10-06

This section of the WWF is in charge of the Andes mountainous region. It deals with its conservation by reducing
threats, spreading environmental consciousness and helping ot strengthen local actor in this area.
In the Valley, the WWF works with the various regional institutions. But the CVC is in charge of the lower valley
zone, meaning that the WWF if asked can serve as support in specific projects in this area.
-Ramsar:
In the past, the WWF helped the Ministry of Environment to determine which areas should be prioritized as Ramsar
sites and Sonso was not included in the list. The reason being that the lagoon is situated in one of the most fertile
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land of the country that has been exploited for nearly 500 years and where 95% of its wetlands have been dried. In
addition, presently the lagoon is surrounded by industrial sugarcane plantations so in terms of conservation priorities
it ranked very low. However, the organization still has some influences in this type of decisions, and if there were a
special project for the Sonso lagoon this organization would be willing to cooperate.
A Ramsar designation of the lagoon would help the it to gain the needed political willingness essential for its
conservation, to help implement a change of land use practices around the lagoon, to speed up an agreement
between INVIAS and the CVC and to secure resources for its management.
However, he doubts that the lagoon can become a Ramsar site, basically because in essence Ramsar deals with the
agreement and participation of different actors to reach a common conservation effort. And, with this lagoon in
particular, the most powerful and traditional regional sectors may oppose this conservation effort to favour their
interests. These enemies of the lagoon are very powerful and probably will not want to loose the rights that were
granted to them 50 years ago with the national land drying schemes. One example of the political power enjoyed by
these sectors can be reflected with the lagoon boundary court case. This case was supposed to be a very easy and
quick case to win, but until now there are no results. Another concrete example of this sector’s power in national
decision making is the case of the Cienega Grande de Santa Marta, named the first Ramsar site in the country, and
where now the industrialists backup by their politicians want to construct an industrial zone inside the internationally
protected zone.
Apart form this, in Colombia there is a generalized myopia because concerning Ramsar, because it is thought that if
more areas are declared Ramsar sites then its significance will become less importance. This says much of
complexity of and the political willingness of a country to preserve its natural resources. The political panorama for
wetland recovery, including Sonso’s, in Colombia is then very complex.
Alejandro De Lima, former CVC director and politician, 2004-10-06

-PTAR:
Latin America should revise the type of investments and international aid that it receives so that these investments
are economically sustainable. Only the PTAR’s operations costs the city around 8 to 9 billion Colombian pesos per
year (4.5 million USD). There obviously were strategic problems with the PTAR that are now affecting the city’s
taxpayers.
-Politics:
There is an increased environmental consciousness among the region’s industrialists. An example is the lead recovery
process done by MAC Batteries.
How every still much work is to be done with the industrialist, more agreement regarding the environment should be
reached.
Colombia has very advanced environmental legislation and well running environmental institution. The problem is a
lack of political willingness by part of mayors and other political leaders.
In Colombia there are many NGOs but they are politically very week. They have become clients of the state by not
criticizing it they lose their strength.
This government’s environmental agenda was placed in a second place. There is no promotion of environmental
activities, and the Ministry of Environment lost its importance when merged with the Ministry of Development and
Social Issues.
Another aspect in Colombian politics that has affected the well functioning of all its institutions is corruption caused
by easy money coming from illegal drug sales. Colombia is, on top of things, very politically immature where
politicians don’t have their own will but do politics to favour the interests of a few powerful groups.
-CVC:
Since the creation of the CVC in 1954 this entity was regarded as a development body in charge of the hydraulic
regulation, the electricity production in the region and overseeing the implementation of the land drying arrangement
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policies. However, with the no. 99 law of 1993 the CVC has acquired a large responsibility and a different focus
being the conservation and sustainable management of the region’s natural resources. Now, the CVC also manages
many resources and has the technical know how to be an unquestionable leader in the region when regarding
environmental topics.
But the CVC has a limitation and that is that the difference between the old CVC and the new is still not clear, it has
proven difficult to communicate and change the entity’s old image.
-Regional env. Priorities:
The regional environmental problems are derived from the pollution created by its medium and small sized
industries, solid waste management, transport contamination and the sugar mills. For example, with the larger sized
industries cleaner production programmes and agreements have been reached, but with the medium and small sized
industries like the mining and the leather tanneries in Cerrito pollution control is made much more difficult because
there are many of these and some of them operate illegally. Solid waste management is also a priority because the
country and the region have become more urban, meaning that the amounts of rubbish to be handled are growing at
a fast rate. The same goes for transport contamination. There has been a high increase in the number of city vehicles
in a few years. Lastly, the sugar mills are large players that produce large quantities of discharges from their
production processes, use a lot of water, and burn the sugar cane before its harvest affecting the near by populations
of Palmira, Candelaria, Pradera and sometimes even Cali.
Humberto Álvarez López, PHD in Ornithology and professor in the Universidad del Valle. 2004-08-11.
( Humberto Álvarez López is the president of Asociación Colombiana de ornitología.)

-Sonso Lagoon:
Its importance lies on its birds, aesthetic value, and productivity.
Technical and economical problems have limited bird studies and other studies in the lagoon. As well the dynamics
of the lagoon (the lagoon is constantly changing, it is not the same after a two month period) render it difficult to
make accurate studies.
Sonso lagoon has been declared an Important Bird Area 2003. (Area Importante para la conservacion de las Aves
2003 -AICA-).
-Fauna:
Birds: Bird studies accomplished: ecological distribution, and demography. Floating bird population: The lagoon is
used as a stop for many birds that come from the Pacific coast of Colombia. The distances are relatively short from
this coast to the lagoon, and the west Andean mountain range, that divides the coast from the lagoon, is relatively
low thus this allows easy access to birds to the lagoon. There are also many migrate birds like the Zarcetas that come
from North America.
There is a resident bird population. Vegetation succession, provides for lots of bird resources.
The Snail Kite and the Carrao can be used as lagoon contamination indicators.
Mammals: There are no mammal studies done in the lagoon. However, there exists water Posums (marsupials), and
Chiguiros (giant water rodents).
Some studies have been made on the Bullfrog (Rana Toro).
Second interview: Humberto Alvarez Lopez, PHD in Ornithology and professor in the Universidad del
Valle. 2004-08-17.
-Sonso lagoon:
Said that existing forests in the area were cut down in the mid 19th century and replaced by grazing lands for cattle
and arable land for crops like sorgo, corn….
Mentioned that ten years ago the land around the lagoon was used for grazing cattle.
Said that there were no landscape records before the 20th century but it is know that its vegetation was cleared so its
soils could be exploited.
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In 1911 first records of the area’s birds were given by Dr. Frank Chapmand, he was the first know to have studied
Sonso and thought that before his time the natural forest had already been cleared. Since Sonso’s original state is
unknow one must experiment and try to find what is best.
The Buga area is very dry, annual precipitation around 700mm, so rain is an insignificant factor in deciding the
lagoon’s water depth, which is governed mostly by the Cauca River.
The lagoon’s natural succession needs to be slowed down.
-Agricultural activities:
Cattle raising, up to 15 years ago, was the preferred type of economical activity around the lagoon because the land
here is low and susceptible to floods. Cattle is not supposed to be in the immediacy of the lagoon, but declared that
cattle can be a good way to keep the lagoon clean, slow down its succession. Mentioned some wetland conservation
methods in Costa Rica where cows, that had been driven out of wetlands by mistake, are useful in preserving
wetlands.
The productivity of the cow dough is important, allowing for invertebrates to grow that in turn are important for
birds, it also gives nourishment to plants.
-Landowners:
One had to be happy if the landowners would grant you access to the lagoon. Those were hard working conditions.
-CVC buga:
Said that the property bought by the CVC close to the lagoon, La Isabela bought in 2002, has significantly helped
researchers to study the lagoon.
-Buchon:
Damages the aesthetics of the area. Reproduces and grows rapidly due to the high quantities of nutrients received
from the area’s agricultural activities.
Can be used for cellulose, compost, fodder for cattle (but need to be washed first very costly to do).
-Flora:
Guava trees (guayaba trees) are good for birds. Birds play an important role in re-vegetation due to seed eating.
Overgrown vegetation can cover viewing points for lagoon visitors and even key wetland birds.
Chamburo tree (Eritrina tree) are good habitats for wetland birds. They are also good for cattle because their roots
fix nitrogen in the soil and have plenty of proteins. They are flood resistant, their flowers are rich in nectar, food for
nesting due to its soft wood, good for rodents and marsupians.
Pepper tree (genus piper piperacea)
Barbas de viejo (spainsh hanging moss) is not a parasite. Obtain water from the air, good indicators of air quality,
family of the pineapple plant, birds use it for nesting, and its adds value to the landscape.
Palm trees area nesting areas for the Caracara (Falcon). These palms are typical for the valley area.
-Salvajina:
Water regulation accelerates natural successions in wetlands.
-Fauna:
Birds:
Snail Kite: wetland habitat, common from Florida to Argentina. It is a raptor narrowly specialized on snails it the
pomacea genus. They are good indicators. Once found a sick defenceless Snail Kite showing no signs of physical
damage-no broken bones nor traumas, most reasonable to think it was poisoned.
Carrao (black bird) specializes in snails.
Oreal bird: introduced species makes nests in the form of hanging bags.
Iguazas are know to be the tree ducks.
Bullfrog: Introduced species to Colombia and the Valley around 7 to 8 years ago. The initial focus was its
commercialisation. This frog is a Brazilian variety of the American frog. A flood in 1998 allowed them to escape
from the immediacies of but (the SENA). It dispersed to the regions wetlands through the Cauca River. It is a
predator eating rodents, insects, frogs.
Crazy Ant: Introduced to Colombia from Brazil by cattle raisers. These ants killed the poisonous snakes affecting
their cattle. Also thought to be a good biological control against insects that ate grass used for cattle grazing. They
eventually spread in Colombia with the transported grass. They severally affect birds by entering their picks and
their eyes. They apply acid and make birds to loose their ability to feed and they eventually die. Armadillos, newly
born calves, and birds are also know to be killed by these ants.
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Fish: Tilapia: is an air breather, which is its success in this lagoon.
Calms/oysters have disappeared from the lagoon. El Carrao used to eat them but now eats snails.
-Flooding:
With no floods vegetation is allowed to grow making the ground to raise and allowing for more vegetation to grow natural succession- this impacts wetland birds used to open spaces used for feeding that eventually have to leave.
Floods then prevent vegetation to grow at high rates, thus controlling accelerated natural succession paterns.
-Infrastructure:
Fishermen restaurant and towers: The CVC was against these types of structures. The fishermen organisation, Aguas
de Sonso, ran the project against all recommendations. Concrete is only good for contracts (they received 500
million pesos or around 250 000 USD), plus the designs for these buildings were badly conceived. The constructed
tower used cement and a massive structure making it unmovable and choking to the area’s landscape and fauna. The
restaurant was constructed under trees that are used by nesting birds.
English bird watching towers designs are the exact opposite being friendly to its environment, concealed simple and
cheap structures.
-Proposed studies:
For Management of lagoon:
Re-vegetation programmes should be carefully studied.
For example study the effects of vegetation growth on the lagoon’s bird population e.g. vegetation growth around La
Isabela.
Species preservation study: Must study what types of birds live on what type of vegetation. Some birds must be
sacrificed for others, e.g.: some wetland birds like to feed on open areas.
Study effects brought by cattle to the lagoon. Comparison study areas with no cattle vs areas where cattle are allowed
to enter. There is a conservation study done in Spain by the Conservation in Practice Journal.
Study cattle vs birds used to thick vegetation. Conflicting issues.
Oyster and snail study should be carried because of its great importance as a source of food for many of the wetland
birds.
Bullfrog, need to see if other animals, apart from humans, predate this frog.
Buchon comparative studies: areas with and with out Buchon and their effects on birds, fish etc.
Magdalena Rueda, Director of the Buga Chamber of Commerce, 2004-08-25

-Proposals:
Determine the carrying capacities of the area’s different ecosystems.
Due to the bad quality of life in the area the various communities should be replaced somewhere else.
A toll can be installed on the high to pay for the recovery costs that need to be implemented due to the construction
of the road.
Lagoon conservation reached with strategic alliances with the private industry.E.g. public relations.
Buy land around the lagoon and organic fish production.
-Road:
Argue to INVIAS that engineering works to reopen the natural channels connecting lagoon and river are essential
because floods can greatly affect the traffic of lorries carrying expensive goods from and to the interior of the
country. Floods can also cause great damages to its road infrastructure.
The maintenance of this road is not included in the Buga TOP because it is a national road.
-Planning:
Even though the Buga Municipality of Buga has jurisdiction of the Sonso Lagoon the Municipalities of Gucari and
Yotoco limit with the lagoon and hence these municipalities’ plan have direct impacts on the lagoon. But the real
problem has been that the coordination between the municipalities to create a holistic lagoon development plan in
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no existent. Their relations even tend to be contradictory so such a plan is presently is missing. There haven’t been
any conversations about the lagoon and its development.
In the Buga Territorial Ordainment Plan (TOP) which was approved in the year 2000, the lagoon was included but
nothing has been done to conserve it, the conservations plans should had gone in effect in 2002 but nothing has
happened yet.
The regional planes and the Buga TOP didn’t include the problem caused by the national high way.
The Buga TOP doesn’t even include permitted land uses in the urban and rural areas. And worst of all if they were to
exist there would be no one to monitor these laws.
The Buga TOP execution has been a failure. In the social field, granted the most attention, the housing programme
aiming to construct 12000 home has failed. If this is for the social aspects of the area then environmental issues have
truly no value. In addition, the TOP environmental plans are indicative, there are no laws that truly force their
implementation.
-Economical:
In the 1950’s the area’s development focused on the growth of Soya to make oil and Sorgo for making foods. It was
considered to be a strategic area between Buga and the Pacific coast allowing for transportation connections
connecting the interior of the country and the coast.
Today Soya is imported and even its oil, and the area’s geographical strategic importance has diminished as more and
more products are imported and exported in the Atlantic coast. So as the 50’s economical development model has
failed, sugar cane and chicken meat production have taken over. However, Colombia is now negotiating with the
USA a Free Trade Agreement that might place these two local industries in peril.
-Legal:
Problem with Colombian laws is that they are provisional laws. And until a better law comes out large impacts
maybe caused.
In 1996 the struggle with INVIAS started but until now nothing has happened.
-Sonso Lagoon:
There is a lack of knowledge concerning the importance of the lagoon. People might see it as a pond providing on
natural richness to the area. One example is the Conchal Lagoon that has received for ten years 75% of the
untreated sewage waters of Buga.
-Tourism:
The Municipality has taken the decision to exploit the religious importance of the city and attract many tourists, and
also they would like this tourism to go to Sonso. This might mean great development of the lagoon, jobs,
investments etc, but it could bring large impacts. However, this might not be possible since the believers usually are
a low spending poor type of tourism.
-Communities:
These people where displaced from other parts of the country and settled around the lagoon. They have adapted to
rough conditions – poverty and floods. This helps to destroy the natural environment around them.
The Buga TOP classed the community area as a high-risk area unsuitable for housing.
It had been planned to evacuate and replace these communities in a better place but the landowners didn’t agree.
-Floods:
The communities like when the floods arrive. They receive help from politicians from Buga and Yotoco. They get
gifts, food, and building materials for votes. There exist a great paternalism.
-Fishing:
In the Chiquique oxbow a fishing project was developed by the CVC but it was lost, the fishermen didn’t have a
sense of belonging to with the project.
In the Trozada oxbow there is another fishing project going on.
Harold Moreno, Lawyer Buga, 2004-08-25.
-Road:
The high way Buga-Buenaventura was constructed in 1967.
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-Lawsuit:
In 1996 he presented a lawsuit against INVIAS and the CVC asking them to fulfil their roles, and reopen the
obstructed natural water channels connecting the lagoon to the Cauca River.
Since nothing has happened since then, in 2003 another lawsuit this time an Group Action lawsuit was started. This
lawsuit is based on the Colombian Constitution’s article 88 that deals with the protection of the environment.
The first instance has already passed, and in February of 2005 a second sentence is to be given by the courts in
Bogota. If this second round were to be turned down he claims that he would take the case to the highest courts,
and if necessary then to the international courts.
INVIAS defends itself by claiming that this action is nearly 50 years old and that nobody has brought it to public
light until now.
Similar lawsuits: The case of Cienaga Grande de Santa Marta was won with a similar Group Action Lawsuit forcing
authorities correct road designs that impacted this lagoon.
-CVC buga:
He says that the CVC has been permissive and done little to solve this problem with INVIAS.
Jorge Restrepo, Biologist Buga, 2004-08-26
-Proposals:
Use Buchon to make fertilizer, it contains organic material and sediments.
Water treatment with Buchon, since Buchon is a water filter, its roots filter almost all nutrients from the water. It has
been proven that after water has passed through 300 mts of Buchon the water comes out clean.
A study of the Navaja oyster should be carried to analyse its and the lagoon’s contamination.
If the lagoon’s natural channels that were obstructed by the road construction where to be reopened, especially
Carlina Canal, then mostly like some part of El Provenir’s population has to be placed somewhere else. Same levels
of housing standards if not better should be guaranteed to these persons. However, it is also possible to simply
reopen the other three natural channels located to the east of Carlina Canal, and leaving the latter closed to avoid the
population’s relocation.
-CVC Buga:
Management of lagoon:
The dreding of 20 m3/year of sediment in the lagoon versus 144 m3/year that came in. According to him this
dredging created more negative impacts than benefits.
Constructed a new channel on the lagoon’s north western area, to reconnect it with the river. This project was
thought to compensate for the natural channel obstruction caused by the road. However, according to Restrepo this
engineering project was ill conceived because it was built with a curve that lets the lagoon’s water flow out but retains
the sediments in the lagoon, which deposit and decrease the lagoon’s depth.
A Buchon harvester was bought and installed in the CVC’s owned land near the Villalobin farm (southwest area of
the lagoon). The purpose was to extract the Buchon and sell it as raw material for the production of paper. But this
project did not work. 100 kg of extracted Buchon meant 4 kg of fiber. Plus, Buchon accumulates sediment which is
impediment for paper production.
Boats have also dragged out the lagoon’s Buchon, but the impacts of this action have not been yet analysed. For
example, fauna living in the Buchon is highly impacted by this action. Yet another example of a possible indirect
impact caused by the Buchon removal could have been the invasion of Bullfrogs in the northern areas of Colombia.
This frog lives in the Buchon so and by taking this plant out of the lagoon to the Cauca, this frog can easily spread to
other parts of the country.
-Sonso Lagoon:
The lagoon has lost much of its depth. In 1978 the lagoon was more than three meters deep now it is barely one
meter deep. This means that its waters have warmed up and this in turn means that dissolved oxygen has decreased
causing problems to the lagoon’s fish and other lagoon aquatic life. For example, the Tilapia found in the lagoon
nowadays weights around 200-300 grams; while other Tilapia caught in neighbouring oxbows weight 500-1000
grams. According to him, when fish are stressed by problems in their environments they reach sexual maturity
quicker meaning that their growth stops ahead of time. This is a direct impact caused by the road construction.
-Rio Cauca:
The river was an important navigation strip in 1896 steamboats used its waters. Book: Simmonds, Navegacion del
Rio Cauca.
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-Road:
This road obstructed the lagoon natural channel that connected it to the Cauca River. The road then became a dike
that during floods prevents the water from flowing back into the river forcing the floodwaters to move east and
flood the landowners’ crops.
The planned bridges were never built.
-Flora:
The vegetation of the lagoon can be classified as been dried floodable forest.
Chamburo: typical of wetland areas.
-Buchon:
This plant is 92% water. It is invading the lagoon. Its roots capture fine sediments particles so when the plant dies it
impedes the sediment exit from the lagoon. The death of these plants in itself helps to increase the biological matter
that also sediments in the lagoon that in turn is very rich in nutrients and accelerates the grow of new Buchon plants.
There exist biological controls for this plant but it is no good because what these insects do is to perforate the plant,
killing it and forcing it to sink increasing then the lagoon’s sedimentation problem.
The local fauna has gotten used to the Buch and some have made it a good place for reproduction and nesting.
-Fauna:
Bullfrog: It comes form Califorina in the USA, and it was brought from Brazil to Colombia and arrived in Buga to
the SENA. They had tough controls but some of the species reproducers where sold illegally. So this animal
dispersed in the area and the Ministry of Environment declared it a plague, and only in the SENA installation 300
thousand of these frogs were killed.
In California this frog caused the extinction of two species of fish. It eats turtles, small crocodiles, birds, fish, other
frogs, and bats. In Sonso it also eats the chicks that nest in the Buchon plants. The Bull Frog has no natural
predators in Sonso. However, it was thought that the Maguari Stork, which eats frogs, could eat this type of frog.
The local population was encouraged to consume the frog but they did not like it. However, its meat might be
contaminated if the lagoon is contaminate so must be careful.
Navaja oyster: it is a two-valve animal similar to oysters that could be used as a lagoon contamination indicator.
Fishermen were not interested in fishing and consuming this animal.
-Tributaries to Sonso:
Quebrada Seca and Zanjon Hondo two of the eastern side tributaries of the lagoon carry sewage waters from the
nearby population to the east.
-Legal:
The reason that the boarder of the lagoon was determined in 1993 was because the area’s landowner begun to claim
the lagoon because they argued that they has paid taxes on the land. That is in part why four of them did not accept
the 937 m.a.s.l. quota.
-Agricultural activities:
This is an agricultural area growing mainly sugar cane, cotton, other crops and it is good for cattle rising. All the
chemicals from weed poisoning and found in fertilizers end up in the lagoon and are causing its eutrophication.
-Floods:
Both sides of the motorway flood. To the south side of he road the Cauca River naturally floods the area but since
the lagoon’s natural channels were obstructed by the road, that now acts like a dike, floods are made worst flooding
the Puerto Bertin community as the landowners’ properties. To the north side of the road, the Guadalajara River
exits its water into the Cauca, but during the rainy season, when the Cauca has too much water, the Guadalajara
dams causing the population of El Porvenir to flood.
-Communities:
Buga’s municipal wastes were previously dumped by the Cauca River next to the old road’s bridge, where today lies
Puerto Bertin. In those days, many recyclers lived off the produce of the landfill and so they started to settle in the
area.
Eugenio Escobar, Botanist Professor at National University, Palmira, 2004-09-23
-Flora:
German grass is eaten by the Chiguiros.
Mimosa pigra is eaten by birds
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Manteco tree typical of wetland areas
-Buchon:
It is wide spread in Africa, Asia and in tropical America. There are two species: Eidrornia Azurea, which has a taller
body and larger dagger shaped leaves, and Eidrornia Crassipes, being smaller, shorter and more leaf abundant. We
find the former in Sonso.
In Colombia the Buchon is not used properly. It is considered a plague while is can be used as food for cattle
because it is protein rich, can also be used as a fertilizer like it is done in Venezuela, and it has to also be seen as a
valuable fauna habitat.
-Of the 49 wetland in the valley 12 are in an advanced successional stage, they are sanctuaries for flora and fauna.
Jorge Rubiano, Land Use Project CIAT PhD Geography, 2004-09-01
Works in a project called Conflict Resolution by Means of Spatial Information Use and Collective Action in the
Fuquene Lake Colombia. The project was initiated by CONDESAN an organisation sponsored by the German aid
agency GTZ and the project involves the regional Colombian environmental agency, CAR.
Basically, the lake has similar problems when compared to Sonso lagoon’s: historically the ecosystem has been given
less importance, land exploitation has been a priority, so the lake has been constantly threatened, its waters are
eutrophicated by the area’s high impact agricultural practices impact mainly caused by potato farmers and cattle
raisers, Buchon or water hyacinth proliferation is a problem, there exist significant conflicts between stakeholders,
ineffective management procedures have been implemented like for example a very ineffective Buchon harvester,
sedimentation problems are acute, and tributaries to the lake carry sewage waters from near by populations.
What has been done so far is the following:
Minimum tillage practices implemented in potato fields: No big machines are used to prepare the land and harvest
crops. This reduces the amount of soil leaking with rain water to the lake, which in turn means that fewer nutrients
reach the lake reducing its eutrophication. Also, trial with land use changes have been established like for example
planting of different crops. Economically, the area’s farmers invest less money in land preparation and even had
made more profits.
Cattle numbers reduced: a study revealed that in the case of cattle owners, they were responsible for 80% of the
lake’s contamination. So it has been proposed that the number of cows living in the area should be reduced. This
means lower production and lower profits, so the idea has been to study these costs and in the short term
compensate the cattle owners accordingly. In the long term however, the strategy aims to replace the cattle business
with other less impacting economical activities.
Pollution taxes and economic incentives: the polluter pays principle has been adopted and if pollution is reduced or
mitigation measures are implemented then the farmers get income tax breaks.
Wastewater plants, once built with external aid funds, should be reactivated to treat the waters that come into the
lake.
It has also been thought to increase taxes paid on chemical fertilizers, but this option is quite hard to achieve.
Stake holders have participated in several economic games have been ran by in the project with the purpose of
collecting information on how stakeholders value different land use practice changes, and management changes.
This is with the purpose to identify the derived costs and benefits of these changes with respect to what the area’s
stakeholders think. Another purpose with these games is to let the participants negotiated with each other, and
understand each other’s concerns. Communication with different antagonist stakeholders is enhanced with these
games. Finally, different scenarios and models are extracted to determine different possible development
programmes for the area.
One conclusion that was reached with this project is that environmental programmes only work if economical
incentives are incorporated in its projects. Education was found also to be essential to the success of the project;
with education people understand the importance of such projects.
Planting tress has show to fix nitrates and phosphorus in the soil. Good for euthrophied lakes.
If problems with heavy metals in lake can be due to burning of the soils, contaminated sediment is transported into
lagoon by runoffs. Amazonas jungle case showing high levels of mercury contamination due to burning of the forest
and its soils that eventual reach the water bodies contaminated them with heavy metals. Mercury project in the
University of Quebec Montreal UQAM Marc Lucotte Biodome Montreal and Robert Davidson.
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Marcela Quintero, Ecologist CIAT, 2004-10-06
-Economical games:
Its purpose is to involve stakeholders, to bring to their attention the impacts that they are causing, so that they can
have a chance to communicate and negotiate between each other important issues, to see if they are willing to pay
for certain technical changes like for example different land use practices.
A fond is used to pay for these technological changes.
Humberto Azcárate, Lawyer and Historian enthusiast, Calima, 2004-08-16

The Spanish, during their conquest, encountered very territorial Indian tribes that unfortunately nearly disappered
since they went to war with the Spaniard to defend what was theirs. Some of these tribes were called the Taironas,
located in the Atlantic coast, and the Pijaos settled in the south of the country.
1810 came the shout of independence, and the independence campaign was lead by Simon Bolivar that together with
his armies after nearly ten years of continuous war gave Colombia its independence from Spain in 1819.
Then in 1830, when Colombians had begun to rule their selves, the first civil wars fought between the new regions
and between the two main parties, the Liberals and the Conservatives, broke out. Between the years of 1830 and
1886 there were at least 19 very strong civil wars that left the country in ruins. However, in 1886 the Conservative
party took power and started a relatively peaceful development bonanza that lasted until 1930. Railways, roads, ports
and other infrastructure projects started to be built allowing for some exports and a start of a national economy.
Even though, the country enjoyed a relatively prosperous time, its economy was severely impacted with the lost
Panama to the USA in 1903. In spite of this, a certain stability and peace was conserved until in the 1930 Peru
invaded and a three year war was fought, which again, ended using all of the nation’s resources.
In 1930 the conservative party, then in power, presented itself divided to the elections and the liberals won. And,
after the war against Peru, the liberals maintained power until 1946 through the means of internal wars against the
conservative party that eventually in that year retook power starting its own revenge on the liberal party which meant
more war. In 1948, the FARC (Revolutionary Armed Forces of Colombia) were born out of the prevailing violence
in the country and fought the govement.
In 1953, Rojas Pinilla, a conservative military dictator took power, and in 1957 the Conservative and Liberal parties
came together and retook power form the dictator. Then in the 1960 influenced by the communist waves in latin
America, e.g. Cuba, a communist political group took arms and called itself FARC.
In the seventies drugs were imported from Bolivia and Peru by mafia groups that by the end of that decade started
to consolidate themselves into Colombian society. Their easy money corrupted governmental institutions,
politicians, the rich, the poor and even the abovementioned guerrilla movements that in the mid eighty’s were
struggling to find financial support. At the same point in time, Colombia’s rich landowners tired of the constant
guerrilla attacks and the government’s army failure to defend them created their own private militia groups. But,
eventually, these militia groups also temped by easily earned drug money got into the business.
In addition, during the last decade the USA has given large military resources to Colombia so that a war against drugs
can be fought in the country.
INDUSTRIES:
Ana Milena Torres, Environmental Management Director Alumina S.A., 2004-09-06
The company has implemented its environmental politics of cleaner production. In 2000 it was granted the ISO 14
000 standard. Alumina has gone through an education process where its employees have learned about recycling,
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efficient energy and resource use, and above the company has achieved to spread environmental consciousness
among its workers.
These environmental policies that have been implemented by the company since 1997, have been seen as future
investments. The main objective, apart from helping the environment, has been to reduce production costs. For
example, making the company’s process more energy efficient by changing lamps, engines and boilers in the factory,
which has helped to reduce costs as well as impacts to the environment.
As well, a wastewater treatment plant has been built and the CVC granted them a five year environmental licence. In
the plant sludge is recovered from the water, and water is reused in production processes, irrigation and the rest is let
out into a stream that then reaches the Cauca. The plant has also grease traps. Another result of the company’s
environmental policies is the right management of solid wastes and company recycling programmes. For example,
70% of process residues are now being recycled, sold and the money gained is invested in social functions benefiting
the company’s employees. As well, the sludge produced in the plant’s processes is given free of charge to the local
cement factories. Furthermore, the company has adapted the five Japanese S’s that focus on a clean, safe and proper
working environment for its employees.
Another positive aspect of the implementation of these environmental policies has been the great savings created to
the company, essentially in energy reduction, less accidents and health related costs with employees, and a betterment
of the environment.
On the other the company has not, when considering the environment, has not required much of its suppliers. The
company’s local clients do not require that the company deliver environmentally certified products, only in rare cases
the company’s foreign clients have asked to see an environmental certification.
Alumina is conscious that its projects and productions processes cause environmental impacts and it also knows it’s
responsible not only for the impacts caused in its premises but also for example down stream of the river.
Environmental law has to be stricter with companies. Presently, government receives less and less cash from
environmental taxes, and the received cash is badly managed. This tax is too cheap and there isn’t and effective
judicial process in charge of charging for the tax when it is needed. In addition, most companies limit themselves to
do what the law asks of them. A synergy, a dialogue between, companies and between the government has to be
established to improve the environmental state of the region. There is a need to look for new simpler technologies
that are cheaper and pollute less.
Alumina processes aluminium. It the process lots of energy, water and chemicals are required. Paints are used and
the excesses are flushed in the wastewaters. Chrome is abundant.
Edgar Mora, head of environmental department in Smurit Paper, 2004-09-08
Contaminants produced in the plant:
Sugars, fatty acids, alcohols, resins measured by BOD5 (five due to working days)
Components in BOD plus lignin, cellulose, inorganic compounds measured by COD
Fiber, saw dust, plastics VSS (organic)
VSS plus ashes, sand, glass, metals TSS
5500 kg/day of BOD5 produced upper limit
4656 kg/day of BOD5 produced on average
3500 kg/day of BOD5 is the goal
36 360 kg/day of COD
8 500 kg/day of VSS
10 900 kg/day of TSS
Smurit deposits its ashes from coal buring, sawdust from wood processing and its solid wastes in landfills.
And it treats is industrial waste waters in series of ponds (sedimentation and aeration).
Curtipieles L.A., leather tanning industry, Cerrito, 2004-09-22
Curtipieles L.A. has been operating in Cerrito for over 25 years and together with a second company it is the largest
among the city’s approximately 20 leather tanning companies. Curtipieles L.A. processes around 450 skins per day
that meaning that, in weight, it treats cirka 15 000 kg of skins. The skin treatment process requires lots of water,
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different types of acids and around six percent of the processed skin weight in Chrome. This means that only this
company uses around 800 kg of Chrome per day to process 15 000 kg of skins. The company has installed primary
solid recovery traps that collect meat and skin parts, and it has also installed fat traps. However, the water is not
treat in any way meaning that the residue water contains high Chrome concentrations and has a low pH. This highly
contaminated water is released directly the Cerrito River that eventually gives its waters to the Cauca River.
-CVC: The CVC has implemented a cleaner production process project with the area’s leather tanneries, and has
designed plans for the construction of the municipality’s wastewater treatment plant, but still the situation here is
very bad for the environment.
Fernando Uribe, Zoologist, Hacienda Lucerna, 2004-09-24
The Lucerna Hacienda is an organic sugarcane and cattle raising farm. They grow 450 ha of organic sugarcane and
produce organic milk from their cattle. Some 60% of their organic sugarcane is sold to a mayor regional sugarcane
mill and the rest is used internally for the production of organic Panela, a sort of sugar block that is widely used as a
sweetener in Colombia. Their milk is sold to local markets and used in the production of organic ice cream.
Lucerna started their makeover towards sustainable production methods in the 1990’s. For example, instead of
buying costly industrial cattle concentrates, Lucerna fields were organically planted with a protein rich bush called
Mataraton (Gliricida sepium) and with Leucadena (Leucadena leucocephala). Cattle also started to be fed with the
sugarcane process leftovers, called Cogollo, which are rich in carbohydrates thus together with the Mataraton a
sustainable and balanced diet solution for the Lucerna cattle was reached. In addition, by planting Mataraton bushes
and Star grass that help retain nutrients in the soil the use of chemical fertilizers was discontinued, as was the use of
herbicides since cows were in charge of cleaned the fields of all weeds. On the sugarcane production side, Lucerna
also stopped the use of chemical fertilizers, pesticides for weed control and for sugarcane maturation, and all
sugarcane harvest burnings. For example, as a replacement of chemical fertilizers Lucerna uses a mixture of 25 to 30
tons of Cogollo per ha, and around 30 tons of dried sugarcane leaves per ha. To this mix, they also add ecological
fertilizers made of animal excrements, in particular from chicken. The result of this mixture is a natural fertilizer that
not only efficiently recycles nutrients back into the soil but that also creates a thick protective biological layer that
prevents heavy machinery from compacting arable soil, and that helps to retain humidity in the soil. In consequence
the amount of water needed for irrigation purposes is significantly reduced. Furthermore, Lucerna substituted the
use of maturation chemicals by reducing the amounts of water used on sugar fields, forcing sugarcane plants to
mature quicker. This “water stress” maturation technique has proven to give the same effects reached with normal
maturation pesticides, and in addition the former technique has the advantage of saving water resources and the
pesticide expenses. As well herbicide usage was replaced by manual and mechanical weed extraction, and by the
employment of field sheep. Flocks of 10 to 30 sheep per hectare, which are controlled with sheepdogs, are walked
through sugarcane fields wiping from the root all unnecessary weeds while leaving sugarcane plants intact. Sheep
also help to fertilize the soils via their excrements and in addition, might sever Lucerna to supply cheap meat to local
markets ensuring a maximum sustainable use of all their resources.
The results obtained by having changed traditional sugarcane and cattle raising practices to the above mentioned
sustainable production practices have been very satisfactory for Lucerna. For example, after planting their fields
with Mataraton and Leucadena their cow per ha carrying capacity increased from 3 cows/ha to 5 cows/ha. Milk
production also increased from 9000 liters/ha/year to 11000-14000 liters/ha/year. Apart from this, all cost incurred
in pasture field fertilization and weed sprayings have been spared. On the sugar production front, Lucerna produces
120 ton/ha/year more or less the same that would be produced with traditional sugarcane methods. The costs of
growing organic sugar have proven to be the same if not less when compared to traditionally grow sugar. The
advantages that make the difference though lie on the fact that an added value product is been produced, the soil is
protected and the sugar cane production cycles exceed now ten years while before they were around six to seven
years. And, finally, costs to the environment, or externalities that are not considered as costs in traditional sugarcane
production methods, are significantly reduced with organic methods. Examples of these considered externalities are a
considerable reduction of water usage and of pollution caused to near by water bodies. Air pollution caused by
sugarcane plantation burnings is completely eliminated, as is the dependence on imported chemicals previously used
on the farm’s lands. Finally, this organic sugarcane production model provides much more employment than
traditional methods. For example, with the organic method more people are needed on the field for manual weed
extraction and for green sugarcane harvesting. Lucerna employees 200 field workers while before only five people
where needed to all sugarcane production. So social benefits of this significance for a developing country like
Colombia are very important and these are considered by green sugarcane production methods like the one
implemented in Lucerna.
Lucerna’s Panela sugar international markets like Germany, Japan and the United States demand to have organic
products. There is currently a price premimun of over 20% for Lucerna’s organically produced Panela sugar.
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Lucerna is aiming to become future prove when all clients even in local Colombian clients begin to ask for organic
products.
The Cachaza, a residue carbohydrate rich liquid produced from sugarcane processing, is feed to the farm’s pigs.
Their excrements are in turn placed in a biodigestor where biogas is produced and burnt in the site’s kitchens. The
sludge produced by the biodigestor is channeled through a zigzagging Buchon and Salvinia (water plants) filtering
system significantly reducing the nutrient content of these effluents. The protein rich Salvinia is then fed to the pigs
to complement their diet. This filtering system processes 2 cubic meters of residue water per day.
Ramiro Besosa, Engineer at Providencia Sugar Mill, 2004-10-06
The sugar mill started with organic sugarcane production in 1998 due to that by the year 2005 a new law had
stipulated that the burning of sugarcane before its harvest would be forbidden. So since then the mill started to
adequate its lands to grow organic sugar cane reaching up to 1600 ha of planted organic sugarcane out of its total
land area of 9000 ha. However, mostly due to the sugar market and to some field, logistical and mill production
limitations, today there are only 1000 ha of certified land planted with organic sugar cane, and only around 300 to
400 ha/year are processed and turned into organic sugar. The mill’s organic sugar production per year ranges from
2000 to 3000 tonnes, and more organic sugarcane is processed only when this sugar is sold.
The mil’s markets that are mostly interested in organic sugar are the USA, Germany, Holland, Belgium, and Japan.
Presently, however, these markets buy wholesale sugar mainly for their industrial processes. But what the mill has
planned is to package the sugar so that retailers in these countries can sell it and a mill brand awareness in these
markets can be created.
When comparing field and production costs of traditional sugar growing methods and organic sugar growing
methods the difference is near to zero. The limitation, however, that was found with the latter method is that a high
quantity of organic flocculants are needed (Balso Helicarpus flocculants tree), and today its supply wouldn’t meet its
demand if 9000 ha of organic sugarcane were to be processed. However, on a positive side, the mill noticed that
organic sugarcane is more productive that traditional sugarcane. A 115 ha of organic sugarcane contains 11.86% of
sugar, while 127 ha grown with traditional sugarcane only contains 11.48% of sugar. This is an important difference
for the mill that is always trying to be more efficient. In addition, organic sugar means profit for the mill, as
conventional sugar is sold in international markets for eight cents of a USD while organic sugar is sold for 24 cents
of a USD. This price difference coupled with the higher sugar productivity obtained from organic sugarcane have
allowed the company’s organic operational margins to be more than double as its traditional sugar cane operational
margins. Moreover, organic sugar has also helped the mill’s image. People now know the mill, as the organic sugar
producing mill and this is very positive for the company.
In regards with the mills suppliers, at the beginning when the mill was in the process of being organically certified,
organic sugar was bought from suppliers. They were paid more for this sugar cane but now that the mill has its own
organic sugarcane plantations, organic sugar suppliers are paid the same as traditional sugarcane suppliers.
In the future, however, it is believed that organic sugar will become more important but it will take some time before
the region’s mills change their current productions practices.
Luz Karime Rivera, Enviromental engineer Pichichi Sugar Mill, 2004-08-26
The mill has two wastewater treatment ponds, an anaerobic and an aerobic pond. Effluents are 820 kg/day.
Environmental certificates are required of the mill’s international clients. An ecological certificate also improves the
mill’s image and is an investment in attitude changing towards the environment.
Major environmental impacts caused by the mill are its high water usage.
CALI MUNICIPALITY:
Alvaro Varela, solid waste management engineer CVC Cali, 2004-08-31
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-South Channel (Canal Sur):
Was constructed between 1958 and 1961 to canalise the water from the rivers Cañaveralejo, Lili, and Meléndez, and
the rainwater collected on the streets, to prevent the flooding of the city’s southeastern neighbourhoods of San Juda
Tadeo, and El Gubal. However, due to bad planning the canal became a receptor of the city’s untreated sewage
waters that now enter the Cauca River five kilometres upstream the main water intake of the Puerto Mallarino
drinking water plant that processes up to 80% of the city’s drinking water.
-Navarro landfill:
Politicians decide, along with the construction of the South Canal that a perimeter dike should be built around the
canal. This dike is finished in 1966 and 1969 it is decided by the municipality that a new landfill is to be open in the
five meter deep hole that was left idle after the excavations needed to construct the mentioned dike had finished.
Unfortunately, neither preliminary engineering studies nor protection works were made, and the rubbish started to
be dumped in the landfill the same year. Later on, it was found that under the Navarro Landfill lied the
municipality’s largest ground water reservoir of approximately 500 000 000 cubic meters of water. They also found
out that the water table in the area is two meters deep during the dry season and only one meter deep during the
rainy season. The result was a contamination plume of eight meters in depth, which’s direction, fortunately, was
found to be horizontal, and due to the clay type soils in the area makes it move very slowly.
This landfill was under the Municipal Health Secretary’s jurisdiction until the law number 99 was passed in 1993
shifting the responsibility of its management to the CVC.
In 1989 the oldest part of the landfill fills up, but rubbish continues to be deposited immediately onto a site to the
East of the initial landfill area, and again with no protection against groundwater pollution. In addition, some
leachate pools were constructed by they too had no membrane protection. So basically what happened and still is
happening is that the leached escape reaching the area’s groundwater and the South Canal that releases its waters into
the Cauca River.
In 2001 some preventive works began and the landfill cracked falling and obstructing the South Canal that passes
next to the landfill. There is some leachate retention and a sealing programme of this part of the landfill is started.
In 2003, the CVC destined 1 532 000 000 Colombian pesos (circa 750 000 USD) to install chimneys and to cover
with soil this old part of the landfill. Also, the height of the landfill was decreased from 65 meters to 42 meters, and
rainwater runoffs channels were constructed.
In 2003, six more landfill sites in Navarro have been opened, however this time proper preventive measures like
setting of several clay layers, a geo-membrane, piping for leachate collection and chimneys have been taken.
However, the greatest problem is the fast rate of rubbish dumping in the landfill. According to Varela, a new site can
be filled in six months basically because 66% of the rubbish that is generated in the Valley Department is brought to
Navarro. Furthermore, this landfill receives by the most part untreated hospital and industrial rubbish from the
municipalities of Cali, Palmira and Yumbo. And the greatest problem for the environment is that Navarro doesn’t
have a separate security cell that is a necessary to safely dispose of this kind of dangerous rubbish.
Apart for the environmental problems caused by the landfill, social problems also have arisen in the landfill area.
Today recyclers work, eat and sleep on the landfill. These recyclers arrived to the landfill in 1969 and around 80
families lived on it until the municipality eventually reallocated them. Working conditions are terrible even after a
Spanish company, Serviambientales, which took over the management of the landfill, installed two recycling bands
and a bio-digestion reactor to treat the leachates. However, this company sued the municipality and the recycling
bands and the reactor, a municipal investment of over one million USD, do not work significantly affecting these
people and the environment.
Edgar Mayor, Engineer PTAR, Cali’s wastewater treatment plant, 2004-09-14
-PTAR:
The plant’s construction was started in 1997 and it begun to operate in 2003.
It uses the pumping stations located in Navarro, Cañaveralejo, and Aguablanca to pump approximately 3.5 cubic
meters per second of untreated wastewaters into its installations for treatment. By 2025, management’s goal is to
treat the remaining untreated sewage and thereby obtaining a total plant treatment of 7.6 cubic meters per second of
sewage. To reach this goal however new pumping stations are needed and the city’s obsolete sewage system has to
be updated and properly maintained. Presently, there are three main point sources of untreated city sewage flowing
into the Cauca River. These are the Cali River, the South Channel and the West Channel, respectively carrying 800
liters/second, 1.2 cubic meters/second and 700 liters/sec of untreated wastewaters into the Cauca River. There are
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circa 60 000 household connecting their sewage pipes illegally to the rain water collectors, and the city’s sewage
system sufferes from clogging caused by illegal rubbish and debris dumping.
Ambient Police, Cali, 2004-10-08
Investigates illegal tree cuttings and rubbish disposals, participates in environment educational campaigns in schools
where students are taught how to plant trees, how to manage seeds and the soil, about composting. They also
cooperated with fire brigades to prevent forest fires and perform noise control.
Jorge Devia, CVC employee, and Rosemberg, fisherman and sand collector, 2004-08-20

-Cauca River:
The Cauca River has many environmental and social problems. Within the environmental problems category the
Cauca suffers from the heavily contaminated and untreated industrial and municipal wastewaters that are daily
ejected into it, from the high powered sand extraction machines that operate there killing fauna, eroding the river’s
banks and destroying its river bed morphology. The river also suffers from the illegal disposal of trash and debris,
and finally it has lost much of its protective vegetation boarder mainly due to human settlements on its banks and to
sugarcane practices. Social conditions of the populations that have settled on the river’s banks are precarious. As a
rule they are illegal settlements having no water no electricity and no sewage and wastewater collection systems. In
addition, these peoples’ houses lie on the eroding banks of the Cauca that could give in any given day thus causing a
social catastrophy.
-Salvajina:
Rosemberg: the construction of the Salvajina Dam has left many people that used to live of sand collection with out
a livelihood. This dam retains the sand and that is why less of us can live from its collection.
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The fishermen workshop took place in El Porvenir’s two-room school. Community attendance was good.
Satisfactory results were obtained. Participants were empowered and performed the majority of the work by
themselves. However only a select few actively participated, which might have affected the results.
Aims
The main purposes of carrying out a workshop with the local fishermen communities were firstly, to use this
investigation technique as part of our research methodology, to actively involve the people in the development of
their communities, to learn about what the inhabitants prioritized in terms of development projects for their area, to
get a feeling of how involved the communities’ inhabitants had been in previous area development decisions, and to
finally find out if local authorities were presently considering what these inhabitants had to say.
Methodology
The workshop was organized in collaboration with the two community leaders, Alvaro Jose Aguilar and Maritza
Hurtado. They were asked to gather as many community members as it was possible, and they also were asked to tell
the participants to come prepared by writing out a list of projects that they thought would be needed for their
communities’ future development.
Once in place, during the start of the workshop the attendees were briefly informed of its purpose, and it was
stressed that they were the ones that would actively have to carry the workshop. In the first place, a list of the
communities’ most important concepts was developed. Then the attendees had to agree and rank these concepts in
order of importance. Once the concepts were listed and ranked, the attendees had to agree and produce a list of the
communities’ most desired future development projects. Moreover, the projects where scored in relation to each
ranked concept by using a number system, (-3,-2,-1, 0, +1, +2, +3), where –3 meant that a project would negatively
and significantly affect a particular concept, while a +3 meant that a project would affect a concept positively in a
significant way. Lastly, each concept was weighted and a ranked list of the most desired community projects was
concluded.
Results
-Concepts ranked by order of given importance
Ranking
1
2
3
3
4
5
6
7

-Agreed upon future community development projects (not in ranked order)

Concepts
Environment
Education
Sustainability
Sense of Belonging
Employment
Participation
Security
Aid donations

Assigned
letter
A
B
C
D
E
F

Community Project
Lagoon Recuperation
Housing and Service Upgrade
Businesses for women as head of Family
Public Relations/Project Management
Ecotourism/Ecoguides
Fish Production in Ponds

-Most important projects according to the participants
RANKING
1
2
3
3
4
5
6
7

CONCEPTS

WEIGHT

Environment
Education
Sustainability
Sense of Belonging
Employment
Participation
Security
Aid donations
Total:

31
15
14
10
10
8
6
6
100

RANK

A
score magn.
3
93
2
30
3
42
3
30
3
30
3
24
1
6
2
12
267

B
score magn.
2
62
2
30
3
42
3
30
0
0
0
0
3
18
2
12
194

C
score magn.
0
0
1
15
2
28
1
10
3
30
1
8
1
6
1
6
103

D
score magn.
3
93
3
45
3
42
3
30
3
30
3
24
1
6
3
18
288

2

4

6

1

119

E
score
2
2
2
2
2
2
2
2

magn.
62
30
28
20
20
16
12
12
200

3

F
score
1
1
1
3
2
3
1
2

magn.
31
15
14
30
20
24
6
12
152
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-Project D: Project D or the Public Relations/Project Management project was given the highest importance by the
community members. This result could be interpreted as a desire from the communities to self-initiate and manage
their own projects maybe with the intention of gaining decision-making independence from local authorities and
from other local influential actors that have in the past have taken important development decision for these
communities.
-Project A: Additionally, these communities’ self-reliance desire was reflected by having chosen Project A or the
lagoon recuperation project as the close second most important development project. The community is aware that
their well-being and future development largely depends on the well being of the lagoon. That is the reason why
they would like to actively participate in its betterment and to actively participate in the lagoon development
decision-making process.
-Project E: With Project E or Ecotourism coming third, the interdependence between the lagoon and the
communities is further stressed. The communities’ inhabitants once more showed that they want to conserve the
lagoon and at the same time that they want to participate and take benefit of the activities surrounding its future
conservation.
-Project B: Project B or the communities’ housing upgrade project came very near to the Ecotourism project,
highlighting the importance given to housing projects by the local inhabitants.
-Project F: Moreover, it is thought that Project F or the Pond Fishing project scored low because the community
probably sees it as an alternative project that would have to be implemented if the lagoon continues to deteriorate.
-Project C: Lastly, Project C came in last even though more women than men participated in the workshop. However,
a reason for being picked last in importance was that fishermen were the ones who made the most project proposals,
and the ones who argued most in favor or against the projects. Despite this result, the mere fact that a project
exclusively for women was proposed as being very important for the community shows that women are beginning to
become engaged in the decision making of their communities.
-Important comments made by some participants
•

Fishing: Use the Isabela’s oxbows for fishing. These can be cleared of water vegetation in times of floods.

•

Housing restoration: The CVC has a budget of 2 000 million pesos (around a one million USDs) for
housing restoration in the region’s rural areas. A small part of these resources could be redirected to these
communities.

•

Sonso lagoon: When the lagoon is healthy only then is there any employment and a quality of life for our
communities.

•

Community Participation: Fishermen Leonidas Azcarate said that “the new canal is the death of the lagoon,
the old canals must be reopened. I have asked this from the authorities since 1992. These communities must
unite. We have to be at least five people so that this government listens to us. Alone nothing will get done”.

•

He added: “The authorities listen to us but seldom is anything done”.

•

Tributaries: Some wastewaters originating from the slaughterhouse reach the lagoon from the East.

-Workshop participants
A total of approximately thirty people belonging to the two communities of El Porvenir and Puerto Bertin attended
the workshop. Only one person came prepared with a list of possible future community development projects.
-Workshop participants that attended the session from start to finish were a total of 13 people:
Maria Omaira Rendon, Maritza Hurtado (Puerto Bertin Community Leader), Maria Lucia Lenis (House wife), Javier
Aguilar , Ismenia Senagos, Alvaro Jose Aguilar (El Porvenir Community Leader), Manuel Garcia (Fisherman El
Porvenir), Jazmin Samudeo, Carolina Galvis, Yamileta Barona, Leonidas Azcarate (Fisherman El Porvenir), Magnolia
Lopez, and Estella Caceres.
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