ENVIRONMENTAL EDUCATION PROGRAM OF LAKE VILLARRICA

I ntroduction

In Chile, there are more than 300 lakes, all known for the beauty and transparency of their
waters. Some of these lakes, like Lake Villarrica, are being subject to contamination,
principally by the entrance of chemicals like nitrogen and phosphorus, deviates of the
businesses of silviculture, cattle farms and agriculture. There also exists a series of related
environmental problems associated with the recreational use of these lakes that has lead to
the contamination of the beaches by rubbish and sound pollution caused by boating and
other factors.

For Chile, the lakes represent a natural heritage of great importance due to their source of
income from activities like fishing, tourism, fish farms and others. Lake Villarricais one of
the principal centers of tourism in this country and represents the main source of income for
agreat number of families in the communities of Curarrehue, Pucdn and Villarrica. In the
basin of Lake Villarricalive about 60,000 people, mostly located on or around the waters
edge.

Most authorities agree that environmental education, both formal and informal, represents a
central and critical factor for the short and long term protection of the lakes, because only
through this education it becomes possible to create and promote values that allow the
change of habits, practices and general conduct that have contributed to the degradation of
the environmental quality of these precious lakes and their associated habitats.

It has been noted, that currently in Chile there does not exist any planning or environmental
study programs in the grade school or high school levels that refer to the protection of the

areas lakes, their associated ecosystems or their watersheds, as well as the benefits that can
be derived from the protection of these resources.

Because of this current lack of an environmental curriculum for these grade levels, it has
become of vital importance to develop a methodological program that incorporates the
theme of the preservation of the lakes and their associated watersheds into the study plans
and programs of all grade level students. To meet this need, it has become paramount to
include such activities as environmental education into the areas educationa programsin
order to create a conscience that is sensitive to the growing environmental issues that they
will face now and into the future.



1. DIAGNOSIS OF THE PROBLEM.
The Process of Pollution Lake Villarrica

The Lake Villarrica belongs to the hydrographic basin of the Tolten River and has a total
areaof 2,920 square kilometers. Thislakeis of glacia origin and islocated at 230 meters
above sealevel. It has a surface area of 175.9 kms2, a perimeter of 71,2 km and a maximum
depth of 165 meters. There are currently three communities within the basin: Curarrehue,
Pucon and Villarrica

One of the principa problemsin the areais the introduction of phosphorus into the lake(s)
due to the deforestation of the valley, establishment of the cattle prairie and on a smaller
scale, agriculture.

A study conducted by the Austral University of Valdiviain 1991, determined that the
concentration of total phosphorus average at the time was 25.4 ug/l. Although in Chile,
there still does not exit aformal system for the classification of lakes into types based on
trophic status, with the preliminary plan being directed toward the environmental quality of
continental waters. Using this system, Lake Villarricawould be given avaue belonging to a
mesotrophic lake since it is above 20 ug/l for total phosphorus. All of the antecedents that
can be found indicate that Lake Villarrica, when the Spanish arrived was ultra-oligiotrophic
asits classification type.

Additionally, there exist other kinds of environmental problems which have arelation to the
areas recreational activities such as beach contamination by rubbish, noise contamination by
motorboats, water contamination by oils and gas products from the boats and illegal fishing,
among others.

The deficienciesin Environmental Education and development of an ecological
conscience

Formal and informal Environmental Education has been shown to be one of the keys to the
protection of the natural resourcesin genera and lakesin particular. Through this education,
it is possible to change habits, conduct, attitudes and values that are not compatible with the
quality of life that is acceptable for the normal development and maintenance of human life.
Nevertheless, environmental education in Chile is just starting to grow due to the fact that in
1994, environmental education started to be a part of the Agenda of the Gover nment when
Chile passed Law 19.300 which addresses the Nation’s need to address it’ s environment.

When reviewing the study plans and programs at the grade school levels, it has been noted
that ecological and the environmental issues are almost nonexistent. Many important issues
such as the areas lakes and their contamination is not mentioned.



It isimportant at this time to clarify that this situation exists only because the educational
system does not have the information, experience or the economic recourses to be able to
incorporate the theme of the Lakes in their cirrocumuli. Within this context, it isimportant
to clarify that the schools have the freedom to develop their own plans and programs within
the window of the Basic Objectives and minimum content decreed by the Ministry of
Education.

On the other hand, the population has not clearly been informed of the problems of Lake
Villarricaor of any of the possible solutions that can be implemented to handle these
problems. Thisis due to the fact that the both the areas municipal authorities and the
communities programs do not have the knowledge nor the experience to generate actions
that would motivate the community to protect the lake and its basin.

1. PROGRAM OBJECTIVES
General Objective

Strengthen the environmental education and awareness of the schools and citizens of
Curarrehue, Villarrica, and Pucén to protect Lake Villarricaand its associated basin.

Specific Objectives

a) Deveop aprogram to incorporate the teaching of ecological issues as they relate to the
lakes in pilot schools in the communities of Curarrehue, Pucon, and Villarrica.

b) Develop an application for an educational unit on the theme of the lakes for the grade
schoolsin Curarrehue, Villarrica, and Pucon.

¢) Develop and implement a program of community awareness by the students of the
schools.

d) Strengthen community and student involvement in the area through a program of
monitoring Lake Villarrica so that much needed information can be accumulated and
assimilated to both private and public entities.



V. PROGRAM ACTIVITIESASSOCIATED WITH THE SPECIFIC
OBJECTIVES

a) Elaborate a program to incorporate the teaching of ecological issues as they relate to
thelakesin pilot schoolsin the communities of Curarrehue, Pucén, and Villarrica.

- Compile study plans and programs for both grade school and high school levels
Analyze the plans and programs for the Basic Objectives and minimum content
decreed by the Ministry of Education.

- Hold workshops with professors and experts in Limnology and related professionals to
discuss the content and approach to incorporate the theme of water pollution into the
educational program.

- Finalize the plan based on the input of the experts mentioned above

- Hold aworkshop that facilitates discussion among teachers, professionals, parents and
local ecology groups.

- Present and give the plan to the pilot schools

- Follow the application of the plan and elaborate on it as needed

b) Development and application of an educational unit on the theme of the lakes for the
grade schoolsin Curarrehue, Villarrica, and Pucon.

- Create the content of proposed educational unit

- Discuss the plan with the areas teachers and related professionals

- Elaborate the educational unit (teacher’s manual, student’ s text, posters, video or CD)

- Hold workshops to train the teachers

- Apply the educational unit (classroom and field trips)

c) A program of Community awareness by the students

- Create a program to sensitize the community

This program would have aradio program, ecology fairs, the passing out of flyersto the

community, workshops and discussions where the members of the community may talk

about the protection of Lake Villarrica

- Execute the program to sensitize the community

d) Strengthening community and student involvement through a program of

monitoring Lake Villarrica

- Create a comprehensive community monitoring program for the lake



The program of community and student monitoring will consist of training students and
community members about the general qualities of the lake (pH, temperature, rain gauging,
water levels, color identification, turbidity, nitrogen, phosphorus, planktons and aguatic
plants). In addition these registered volunteer monitors will take water samples that will be
sent to the General Direction of Water (DGA) for its detailed analysis. All of the results
collected through the program will be forwarded to the National Commission of the
Environment (CONAMA) once a month for its analysis and discussion. Analysis of water
samples will be conducted by the College of Humanitiesin Villarrica The Navy of Chile
will provide boats for the collection of the water samples.

- Hold discussions among the Environmental Committees, Councils, local and regional
authorities

- Design awater quality manual for the volunteers

- Train the volunteers

- Develop the program

- Givetheregional and local authorities areport of the activity

V. EXPECTED RESULTS
Putting this project into effect should give the following results:

- The incorporation of the theme of lake and water pollution in 20 grade schools.

- Development of an education unit on the lakes in 20 grade schools.

- Have 20 professors trained in teaching this material

- Have 400 students who have studied this unit

- The population of Curarrehue, Pucon and Villarricawill have been informed of the
problems that affect Lake Villarricaand of possible solutions to these problems

- The Environmental Committees (councils) in Curarrehue, Villarrica and Pucon will be
strengthened and a new committee will have been created in Curarrehue.

VI. STAGESOF THE PROGRAM.

The program has four stages which are described below:

First Stage:



Rent an office, purchase equipment and furniture.
Detailed preparation about planning of the Program in general

Second Stage:

Meeting with seed schools (to visit 30 schools and choose 20)
Informative meeting with local and regional Authorities
Informative meeting with Environmental Committees (Councils)
Press conference to introduce the Program.

Third Stage:

To prepare and deliver a proposal which incorporates the theme of the preservation of
the lakes into plans and programs of study to be implemented in selected schools.
Development of Educational Unit.

Training for the teachers targeted for the Program.

Fourth Stage:

Carry out the continuation and the incorporation of materials directed toward the
preservation of the lakes “theme’ into the plans and programs of the area

Development of the Educational Unit

Elaboration and development of the Program to Sensitize the community

Elaboration and development of a program of monitoring for the community and
students

Evaluation of the Environmental Education Program of Lake Villarrica

Preparation of aworkshop to be held for each community involved presenting the results
of the program.

Publication of the program and its results on the web of the National Commission of the
Environment (CONAMA), College of the Humanities, and each municipality.

VIl. MEASURING THE EXPECTED RESULTS

- Theincorporation of the theme of lake and water pollution in 20 grade schools.

Theresultswill be measured through the objectives and activities listed above with
relation toward the preservation of the lakes theme into the plans and programs of
study for each schooal.



- Development of an education unit on the lakesin 20 grade schools.

The results of the Program will be measured through atest of the students before the
application of the program and after the completion of the program. These tests will be
analyzed and evauated by an external professiona in thisfield.

- Have 20 professors trained in teaching this material

This evauation will be accomplished by applying atest to the professors before the
performance of the program and another after the completion of the program. These tests
will be analyzed and evauated by an external professional in thisfield.

- Have 400 students who have studied this unit

This result will be evaluated with alist of the students who participated in the different
activities of the program.

- The population of Curarrehue, Pucédn, and Villarrica will have been informed of
the problems that affect Lake Villarrica and of possible solutions to these problems

The results will be measured with a survey community opinion of the lake, the resource and
the Program before and after the completion of the program.

- The Environmental Committees & Councilsin Curarrehue, Villarrica and Pucén
will be strengthened.

VIIl. ORGANIZATIONSWHO WILL COORDINATE THE PROJECT.

The National Commission of the Environment (CONAMA)

The General Water Direction of Araucania Region (DGA)

The Maritime Government

The Regiona Fishing Direction (SERNAPesca)

The Regiona Secretary Ministerial of Education

The Environmental Committees & Councils of Villarricaand Pucdn
The Tourism Board of Villarricaand Pucon

The Catholic University of Temuco



I X.- CALENDAR OF ACTIVITIES

Month

Stages

Activities

1 |2 |

w

4. |5 [6. [7. |8 |9. [10.]11 [12.]13.]14.[15. | 16.

First Stage

Rent an office, purchase equipment and furnitures

Detailled preparation about planification of the Program

Second Stage

Meeting with seed schools (will visit 30 schools and choose 20)

Informative meeting with local and regional Authorities

Informative Meeting with Environmental Committees (Councils)

Press Conference for broadcast the Program

X | XXX

Third Stage

To prepare and deliver a proposal about incorporates the theme of
preservation of lakes into plans and programas of study of selected
school

Elaboration of Educational Unit

Capacitation for Teachers

Fourth Stage

To carry out the continuation to the incorporation of preservation of the
lakes theme into plans and programs of study

Development of Educational Unit

Elaboration and development of a Programa to Sensitize the
community

Elaboration and development of a program of monitoring for students
and the community

Evaluation of the Environmental Education Program of Lake Villarrica X
Realization a workshop for each community and one’s regional for X
giving to know the results of the program

Publication of the program and its results in the web of the National X | X

Comission of the Environment (CONAMA), the College of Humanities,
and each municipality.




X.- BUDGET

ITEM QUANTITY Monthly Total Expenses Total Total Item
Expenses in 16 months Item
(Pesos $) (Pesos $) (Pesos $) (US $)
STAFF
Professional 1 $ 600,000 $ 9,600,000
Technician 1 $ 400,000 $ 6,400,000
Secretary 1 $ 150,000 $ 2,400,000
Consultants 3 $ 1,500,000
$19,900,000 U$ 28,428
RUNNING EXPENSES
Telephone
Electricity/drinking water
Heating 16 months $ 50000| $ 800,000
Rent an office 16 months $ 100,000 $ 1,600,000
Writing materials $ 15000| $ 240,000
Travel $ 10,000 $ 160,000
Car maintenance 16 months $ 1,500,000
(il, license, insurance, wheels, etc,)
$ 4,300,000 U$ 6,142
EQUIPMENT
Life Jackets 10 $ 189,000
Plankton Nets 2 $ 600,000
Computer and printer 1 $ 500,000
| $1280000] U$slE3842
PUBLICATIONS/DIFFUSSION
Monitoring Program Manual 40 $ 400,000
1 Educative CD 20 $ 1,500,000
Posters 500 $ 400,000
Brochures 1,000 $ 400,000
Radial Program 24 $ 991,000
Education Video 1 $ 500,000
$ 4,191,000 U$ 5,987
CAPACITATIONS
Equipment $ 700,000
Terrain visits 40 $ 1,600,000
Incidental expenses $ 1,000,000
$ 3,300,000 Us 4,714
$32,980,000| US$ 47,114

Nota: 1 U$=$517 (Equivalent to February 3th of 2000)



) COLEGIO DE HUMANIDADES

'

VILLARRICA

Quien suscribe, ¢l Director del Colegio de | lumanidades de Villarrica, Chile, patrocina el
Proyecto “Educacién Ambiental 1 ago Villarrica” de living earLh inslilute: (USA).

Ademés dejo constancia del compromise de facilitar el Laboratorio de Limnologia del
Colegio, para analisis de aguas del fago,

Asimismo e compromelo a recibir para si los hienes materiales que sean adquiridos
por el proyecto, a objeto de dar continuidad a la fase de monitoreo def proyecto.

Por (ilimo me comprometo a apoyar con la infraestructura, docentes y capacidades
existentes para el éxito del proyecto, en la medida de sus posibilidades.

Para una mayor infornacion de muestra Colegio puede visitar nuestra Paging Web
humanidades..

Sin otro particular, saluda atenlamente.

o .
JULIO CESAR ESPINGZA GALVEZ
PROFESOR DE ESTADO -
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Conscjo Comunal Ecologico
Villarrica

Consejn Cominal Exalagica de Villarrca
Wilifrad Slegel Heydel - @ Presidente
Casilla 514, Villarrica, IX. Regidn, CHILE

Villarrica, 16 de julio 2003

Ref - Proyecto “Programa Educacion Ambiental Lage Villarrica®, IX, Regidn, Chile

NTES,
Living Earth Institute (LISA)

Ll Consejo Comunal Ecologico de Villarrica patrocina el proveclo “Programa Educacion
Ambicntal Lago Villarrica® de Living Earth Institute (USA) v compromete su participacion
en las actiadades del citado provecto.

Ll Consejo Ecologice estima que la realizacion de este provecto contribuira de una maners
decisiva a la proteceion del Lago Villarmca,

s
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Wilfred Siezel I - .
Presidente Consejp,Comunal Ecoldgico de Villarrica
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Las Industrias 1233 2 Fono/Fax 412753 . VILLARRICA



CONSEJO AMBIENTAL CURARREHUE
Libertador Bernado O Higgins N°690- Curarrehue-Chile

Sres. Living Earth Institute
Presente

Curarrehue, 22 de julio de 2.003

Por intermedio de la presente, patrocinamos el proyecto Educacién Ambiental
Lago Villarrica, de Living Earth Institute.

Asimismo nos comprometemos a participar de las actividades del proyecto y
colaborar en la coordinacion de las actividades en la comuna.

Sin otro particular les saluda atentamente,

ago Manrigquez
gsidente Consejo




CONSLEJO ECOLOGICO PUCON
Clemente Holzapfel N°11 — Pucén-Chile

Sres. Living Earih Instifute
Presente

Pucon, 23 de julio de 2.003

Por intermedio de esla carta patrocinio , damos respaldo al proyecto Cducacion Ambicntal
g Viallarnen, de Linving Earth Institute,

Asimisme nos comprometemos a participar de las actividades del provecto v colaborar en
difundir esta iniciativa dentro de la comunidad de Tucon.

Atentamente,




