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Historic Context




Instituto Costarricense de Electricidad
(ICE) legal framework (1949) Law n° 449

Geothermal in Costa Rica legal framework
(1976) Law n°® 5961

m-” The Costa Rican Electricity Institute is M-" It is declared of public interest the

created, hereinafter called The Institute, which
is entrusted with the rational development of
physical energy production sources that the
Nation has, especially water resources. The
fundamental responsibility of the Institute to
citizens will be to channel the use of
hydroelectric energy in order to strengthen the
national economy, and promote the greater
well-being of the people of Costa Rica.....”

investigation, exploration and exploitation of
geothermal resources of the country, and all
the activities related will be carried out by the
Instituto Costarricense de Electricidad (ICE)....”

W -”... Geothermal resources are defined as the

energy accumulated in subsurface waters that,
due to different geological processes, are
found at high temperatures and preassures.”




Historic Installed Capacity by Source (MW)
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Costa Rica Achieves Two New Records in
Sustainability Effort

PR Newswire
i & sware

SAN JOSE, Costa Rica, July 26, 2017 /PRNewswire,/ - In just the first half
of 2017, Costa Rica has reached a new record in clean energy production
and received their latest Biosphere Reserve declaration by UNESCO
(United Nations Educational, Scientific and Cultural Organization)—
solidifying their unshakeable commitment to sustainability.

During the first six months of the vear, 99 percent of Costa Rica's
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SAN JOSE, Costa Rica, July 26, 2017 /PRNewswire/ -- In just the first half

of 2017, Costa Rica has reached a new record in clean energy production
and received their latest Biosphere Reserve declaration by UNESCO

(United Nations Educational, Scientific and Cultural Organization)—
solidifying their unshakeable commitment to sustainability.

During the first six months of the year, 99 percent of Costa Rica's
electricity came from renewable sources, according to data from the
National Energy Control Center (CENCE). In the last 30 years, renewable
sources such as wind, geothermal, solar and hydroelectric have been
responsible for production of nearly 93 percent of Costa Rica's energy, but
this July they broke their own record. With a goal to be the first carbon
neutral country in the world by 2021, sustainable practices can be
observed in every region of the country, across all industries, adopted by
all citizens and embraced by visitors. With almost all of its energy being
produced by renewable resources, it's clear that sustainability is
embedded deeply in the culture and traditions of Costa Rica.
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Miravalles in the
beggininings...
back in the 80’s




Guayabo town: a town dedicated to cut down
trees, cattle, agriculture and hunting. Vertical
drilling technology, with 1 well per pad, 52
hectars of pads. Several kilometers of internal
roads and pipelines. Reforestation began as part
of the ICE model used for hydroelectric
developments basin manage.

2013

Project and after 23 years of operation, the area of
Project changed its landscapeminated by grassland
dedicated to cattleo onedominated by secondary fores
through regeneration and exclusioh other activities
like cattle, cut down of trees and human caused br
fires.




Recovery of Forest Area Miravalles Geothermal Field

Forest coverage recovery at the Miravalles Geotermal Field
between 1984-2014
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Profitable
Despite initial inversion is high at the beginning, the geothermal energy plant factor is high enough to sustain a competitive -profitable
development.
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Normal evolution of NCG in Miravalles
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FIGURE 14: PGM-49. Relation of NCG vs. enthalpy. Peripheral aquifers invasion.
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FIGURE 12: Miravalles wells NGC content variation in the steam, at 7,0 bar abs

FIGURE 16: PGM-49. Invasion of peripheral waters
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NCG emissions
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Improvement of living conditions

Social-
economical
Impa

. Job Opportunities (447 workers direct
from Geothermal developments)
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Diciembre 2007

Short Course

on Geothermal
Development

in Cenfral America

ICELAND - UNU/GTP - LaGeo

El Salvador, 2007

Julio 2008

f
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| S'-tékeholﬂder's r'heeti_hgs and workshops
Getting to know each other....




Framework Agreement for the Geothermal

Bio-developmentin Mundo Nuevo area
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CONVENIO MARCO DE COOPERACION ENTRE EL ICE Y EL MINAE/ACG
PARA EL BIODESARROLLO GEOTERMICO MUNDO NUEVO
CON-087-07

CARTA DE ENTENDIMIENTO PARA ESTUMOS DE PREFACTIBILIDAD PARA EL
DESARROLLO GEOTERMICO MUNTHO KUEVO

Entre Nosotras, Salvador Lopez Alfaro, mayor, casado, Ingeniero Elécirico, vecing de San José,
portador de la cédula de identidad nimero uno-cualrocientos diecinueve-cuatrocientos quince
actuando como delegado de la Presidencia Ejecutiva del  Instituto Costarricense de Electricidad ¥
Alejandro Masis Cuevillas, mayor, casado, Bidloge, vecing de Liberia, portador de la cédula de
identidad nimero uno-cern ochocientos diez y sels- caro ciento cuarenta y uno, en mi calidad de
Subdirector del Area de conservacion Guanacaste y CON BASE EN EL CONVENIO MARGCO
DE COOPERACION ENTRE EL ICE Y EL MINAE/ACG PARA EL BIODESARROLLD
GEQTERMICO MUNDOQ NUEVO

ACORDAMOS SUSCRIBIR LA PRESENTE CARTA DE ENTENDIMIENTO, que se regira por las
siguientes Clausulas:

CLAUSULA PRIMERA. OBJETIVO:

La presente Carta de Enlendimiento tiene como objetivo definir los pardmetros para sjecutar as
actvidades ambientales que sean necesaras en la fase de prefactiblidad del Proyecto de
Biodesarrollo Geotérmico Sector Mundo Nuevo, de manera que las actividades se lleven a cabo
con el menor impacto posible en la biodiversidad y ecosistemas acuaticos y lermestres del Sector
Mundo Nuevo
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Environmental management framework
Environmental organic law N°7554 (1995)

STAGES OF A PROJECT AND ITS LINKAGE TO SOCIAL AND E NVIRONMENTAL MANAGEMENT

I STAGE - 05 GEOTERMICOS
OPERATION dolm v

| STAGE
FEASIBILITY STUDY

0 =1 Environmental Management
studies Deliver EIAto  Environmental Management Plan is ; da!
: g : Plan is excecuted in the
development SETENA licensing excecuted in the e
for the EIA Construction Stage P 9

ice) ice)

Auditor
ES

EIA: Environmental Impact EMP: Environmental Management EL: Environmental licensing ES: Environmental Specialist
Assessment Plan




SOCIAL MANAGEMENT PLAN STRUCTURE

Environmental Impact
Assesment

Environmental
Management Plan

‘ Social Management Plan W

Mechanisms and Proceedings

for Social Management

CS Recursos Geotérmicos

— -Employment priority for locals
Social Local ) Training and Health
( stakeholders w ( recruitment and w Co\rx/r;rl:(?ty ( Environmental W ( and \W

related employment education Security .

program program program program program -Reception and attendance of
unforeseen impacts, consultations,
requests, complaints,
nonconformities.

Communication and negotiation strategies with Social Stakeholders

-Procedure for management of
community works.
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Old and erroneous concepts
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Environmental responsability anc
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Campo Geotérmico

Zonas Permeables, Campo Geotérmico Las Pailas
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Recovery of Forest Area Las Pailas | Geothermal Field (7 years)

1998 Distribucién de areas | 2005 W Distribucién de areas
153.1ha Forest 154.7ha Forest ...
0.88ha bushes - 20.21ha bushes .

0.71 water bodies

descubierto

B Cuerpos de
agua




Dry Season

Recovery of areas
LAS PAILAS
Geothermal Field

Platform
PGP-2-19-20



https://www.acguanacaste.ac.cr/galeria

Pailas |l and Borinquen... XXI Century
Geothermal Model for Costa Rica
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keholders meetings
rking together....




17:05-17:25 | 4. Practical environmental considerations for geothermal development as a clean

energy source adjacent to Area de Conservacion Guanacaste (ACG), a Natural

Heritage Site, in northwestern Costa Rica: Joint experiences

Mr. Sergio Bermudez Mufioz, Planning and Electric Development, Instituto
Costarricense de Electricidad (ICE)

Mr. Roger Blanco, Coordinator of Research, ACG, Costa Rica

ROGER BLANCO (rblanco@acguanacaste.ac.cr)

World Congress —
;I Biosphere D )
ESErVes
j 'CA Japan International Cooperation Agency Lima, Perd

A = 16 Marzo, 2016

Fﬂ@



PROYECTO GEOTERMICO LAS PAILAS 1l

ENVIRONMENTAL VARIABLE INCORPORATED
FROM THE VERY BEGINNING OF THE PROJECT
CONCEPTION

LESS DRILLING PADS AND RELOCATED ACCORDING TO
ENVIRONMENTAL SUGGESTIONS

* ROADS REDUCTION IN QUANTITY AND SIZE

* CHANGES IN PIPELINES AND ROADS ROUTES ACCORDING
TO ARCHEOLOGICAL DISCOVERIES

* MAINTENANCE OPERATIONAL ACTIVITIES WITH SPECIFIC
SCHEDULE TO REDUCE NOISE AND FAUNA IMPACT




PROYECTO GEOTERMICO LAS PA

ENVIRONMENTAL VARIABLE INCORPORATED FROM
THE VERY BEGINNING OF THE PROJECT CONCEPTION

 Traditional ligths
changed for more
effient dimmable
led, with less
attractive for
Insects wavelength.
In drilling towers
and Power Plant




Cientificos estudiaron el impacto en la Plazoleta PL12

NEW Environmental impact analysis
o BT experimental technique “Bio monitoring of

Puntos de
muestreo

l Insect throu A analysis”
Das rios & y
A
volcan Rincon
de |3 Viela oy s
Pargue Macional : = H
Riuedmes |2 Vicia . Plazoleta | - :
Plazoleta % e “ E x s
Er12 S
Guayabe gy : i nﬁ .
Fortuna : <, ZONAEN Touow
DETALLE $ g
Margen de 1-5 3 @Z n E
metros que se A s
debera reforestar "
144,994 11.385
Insectos recolectados Cantidad de especies 2013: September, Malaise trap monitor
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Campo Geotérmico
Pailas Il

Start-up scheduled for January 2019
Capacidad 55 MW

Total pipeline lenght: 13.88 km
(including sewerage system)
Preassure pipeline: 8.63 km

21 Wells to be drilled (6 remaining)

Google

10°45'42.16" N_85°21'33.23" 0 _elevacion 659 m _alt. ojo

Zonas Permeables, Campo Geotérmico Las Pailas
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ey .. LA U '
Duellmanohyla rufioculis Cebus capucinus

5 ) Tamandua mexicana
Rana de o0jos rufos Mono capuchino

Oso hormiguero

Puma concolor Pantera onca OdocVenado cola blanca
Puma o Ledén de montafa Jaguar oileus virginianus

8 results captured with trap cameras in the
dings areas while rigs are drilling




Area de Conservacion Guanacaste

"JOINT EXPERIENCES BETWEEN ACG AND
ICE IN THE RINCON DE LA VIEJA VOLCANO
GEOTHERMAL DEVELOPMENT "




B 0 I’I nauen G e Oth erm al F | e I d s e
q
Development Design
New conceptual development under multiple and ) )
integrated variables:
» Geographical, social, archeological and . .
environmental information analysis integrated
throught SIG, and interpretation focused under
current local conditions. s g
* New flexible operational elements and modular
growth.
» Long term explotaition criteria (reservoir and \ :
surface facilities). e e g O
e Scale economy. P e it o AL s P e =
mll  Remyeccion ol Fona futuro desarrollo Bl Estociones separadoras B teowna acopio
Borinquen | Borinquen ] . T p— B Loguna do bypass P e i BB Eusmii
Start-up scheduled for Start-up scheduled for 2029 - <iC o T oago o0 | MO0 G St o[BGS T
January2023 2030 e I (%] -
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Nowdays political
context




NACIOMAL

Proyecto libertario para explotar energia geotérmica en

Parques Nacionales fue desechado Plan para explotar geotermia en parques
2016 & Lo Manuel Mdrigal B Costaric nacionales logro llegar a discusion de

plenario

.f{" ,([‘
L

SGI0 auto |CE para realizar actividad a cambio de pago oe canon

Iniciativa s utorizaria al Lt pa cad
n n -G"‘ B POR JUAN FERNANDO LARA S. j|zraEnacion con

En primer plano, la Solar Miravalles, en segundo la Geotérmica Miravalles y al fondo, la Eclica Miravalles. . e 51 . ; 2 e (ORGE ARCE)

Different political groups have shown interest in geothermal development

THAT REMAINS IN THE ASAMBLEA LEGISLATIVA IS THE O NE THAN

AS THE ONLY ONE IN CHARGE OF GEOTHERMAL DEVELOP MENT




CONTACTENOS | BUSQUEDA | MAPA DELSITIO | CREDITOS

Preocupaciones

Consejo Universitario

obar el proyecto

Buscar en nuestro sitio...

INICIO CU. GACETAS ACTAS ESTATUTOORGANICO NORMATIVA POLITICAS PROYECTOSDELEY DISTINCIONES

Por tercera vez, UCR sugirio rechazar explotacion de energia geotérmica en
parques nacionales

2017
Alejandra Amador Salazar
Periodista
Consejo Universitario
b & Correo ] Imprimir En su mnforme, la Universidad de Costa Rica (UCR) advirtio ademas,

que la explotacion de recursos geotérmicos destruye el bosque natural
1 v 1a fauna

La Universidad de Costa Rica (UCR) le recomendé6 ala

Asamblea Legislativa que no apruebe el proyecto de
ley que autorizaria que el Instituto Costarricense de
Electricidad (ICE) aproveche la energia geotérmica del
Pargue Nacional Rincén de la Vieja, Parque Nacional
Guanacaste; Parque Nacional Volcan Tenorio y Parque
Nacional Volcan Arenal.

I epresenta 'un sero precedenie para las areas
protegidas del pais va que fueron creadas con fines de conservacion y
no de explotacion comercial’

Esta es la tercera vez, en los Gltimos cuatro afios, que
esta casa de estudios superiores ha sido consultada

conrespecto a dicha iniciativa. Sin embargo, pese a las

modificaciones que se le han incorporado al texto

original, el Consejo Universitario considera que, en lo - 4 .
rito Latﬂ-:lo.-; INterns

sustancial. la propuesta mantiene elementos
P, fa y 1a Escuela de Biologia

preocupantes, entre ellos, la posibilidad de dar e
ir el pronunciamiento

autorizaciones especiales para la explotacién de yecto de explotacion delaen

fuentes energéticas dentro de las areas protegidas.
que implican la construccién de infraestructura de

grandes proporciones gue podrian causar dafios.

E position: is not about doing it now, in a hurry , Is about doing it righ

d when all involved are convinced and committed!.




Medium-long
term Costa Rica
geothermal
expansion plan




PROPUESTA PLAN MAESTRO DE LA GEOTERMIA - Abril, 2017

Descripcién de la fase

| 2007 | 2008 | 2009 | 2010 [ 2011 | 2012 | 2013 | 2014 [ 2015 | 2016 | 2017

2018 | 2019 | 2020 | 2021 [ 2022 | 2023 | 2024 | 2025 [ 2026 | 2027 | 2028

Mundo Nuevo
Reconocimiento

Pocosol Arenal Boringuen Norte

Mundo Nuevo

Prefactibilidad

Factibilidad

Desarrollo de
Yacimientos

Construccion y |
\ Puesta en Marcha

to

Operacién y Manteni

PG Pailas11

PG PailasII

PG Borinquen I

Orosi - Cacao

Borinquen
Norte

Orosi - Cacao
Pocosol

Sector

__Este

Borinquen Norte

Orosi - Cacao

Pocosol

PG Borinquen II

Miravalles Sector Este

PG Borinquen I

PG Borinquen II ...

Campo Miravalles (5 Unichdes de Generacién, 165 MW)

de Yacimientos y Sistemas de
Trasiego de Fluidos

Actualizacién Potencial
Geotérmico en CR

Campo Pailas ( UnidadI, 42 MW)

( UnidadIyII, 97 MW)

Campo Borinquen (Unidad I, 55 MW) -

| Trabajo de Campo

(7 Anilisis de Datos

(' Informe Final
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Since its inception, the Instituto
Costarricense de Electricidad (ICE) has
promoted and strengthened a model of
electricity development based on
sustainability, along with the responsible
use of natural resources, and therefore,
integrating the socio-environmental
variable in planning.

— N A

Development with Conservation

S—



Lessons learned for Costa Rica

v A proper legal framework is required, but it is not enough to boost geothermal development in a country, it is certainly
necessary to involve all stakeholders, listen, work together and incorporate improvements to be successful.

v' Geothermal developments are a great option as long as you have the correct argument to convince the decision makers
(it is not the only and last solution, but it’s a great complement source of energy for a well develope autoctonous
renewable matrix).

v’ Start best practices now (Social, Environmental and Technical) even though you are not compelled by any law...time will
show the benefits.

v’ Design a national medium- to long-term geothermal development plan, to preserve and cultivate a culture of local
professionals with the capacity and credibility to convince the decision makers, in order to sustain the geothermal boost
over time.

v’ Being transparent (Environmental management, Social management, human resources, finantial) gives you confidence

m@

and support for what you do best...develope great Geothermal Projects.




Negocio Ingenieria
ICB y Construccion

Thank you
very much!

Pura vida!
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