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HistoricHistoricHistoricHistoric ContextContextContextContext



InstitutoInstitutoInstitutoInstituto CostarricenseCostarricenseCostarricenseCostarricense de de de de ElectricidadElectricidadElectricidadElectricidad

(ICE) legal framework (1949) Law n(ICE) legal framework (1949) Law n(ICE) legal framework (1949) Law n(ICE) legal framework (1949) Law n°°°° 449449449449

-” It is declared of public interest the

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)….”

-”… Geothermal resources are defined as the

energy accumulated in subsurface waters that,

due to different geological processes, are

found at high temperatures and preassures.”

-” The Costa Rican Electricity Institute is

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.….”

Geothermal in Costa Rica legal framework Geothermal in Costa Rica legal framework Geothermal in Costa Rica legal framework Geothermal in Costa Rica legal framework 

(1976) Law n(1976) Law n(1976) Law n(1976) Law n°°°° 5961596159615961



INSTALLED CAPACITY BY ENERGY SOURCE BETWEEN INSTALLED CAPACITY BY ENERGY SOURCE BETWEEN INSTALLED CAPACITY BY ENERGY SOURCE BETWEEN INSTALLED CAPACITY BY ENERGY SOURCE BETWEEN 1958 1958 1958 1958 ––––
2012201220122012

Source: Dirección Sectorial de Energía con información del Informe Anual de Labores del CENCE, ICE 

1994 1994 1994 1994 marksmarksmarksmarks a a a a MilestoneMilestoneMilestoneMilestone forforforfor thethethethe

country, country, country, country, thethethethe energyenergyenergyenergy matrixmatrixmatrixmatrix

concept concept concept concept changeschangeschangeschanges: : : : mustmustmustmust notnotnotnot onlyonlyonlyonly

be be be be robustrobustrobustrobust, , , , butbutbutbut basedbasedbasedbased onononon reliablereliablereliablereliable

and and and and RENEWABLERENEWABLERENEWABLERENEWABLE energyenergyenergyenergy sourcessourcessourcessources

givinggivinggivinggiving confidenceconfidenceconfidenceconfidence to to to to thethethethe SystemSystemSystemSystem

COSTA RICA HISTORICAL GEOTHERMAL DEVELOPMENTCOSTA RICA HISTORICAL GEOTHERMAL DEVELOPMENTCOSTA RICA HISTORICAL GEOTHERMAL DEVELOPMENTCOSTA RICA HISTORICAL GEOTHERMAL DEVELOPMENT
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Geothermal development, an important part for Costa Rica 

sucessfull history!!!



Miravalles in Miravalles in Miravalles in Miravalles in thethethethe
beggininingsbeggininingsbeggininingsbeggininings… … … … 

back in back in back in back in thethethethe 80808080´́́́s s s s 



Based on the experience of Miravalles Geothermal
Project and after 23 years of operation, the area of the
Project changed its landscapedominated by grassland
dedicated to cattleto onedominated by secondary forest
through regeneration and exclusionof other activities
like cattle, cut down of trees and human caused brush
fires.

1980-1990

2012

PGM11

2013

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.

PGM11



Recovery of Forest Area Miravalles Geothermal Field

Forest coverage in 2014: 1884.80haForest coverage in 1984: 296.80ha

Forest coverage recovery at the Miravalles Geotermal Field 

between 1984-2014

Geothermal Wells

Lagoons

Power Plant

Forest

ICE properties

Protected Area

1984

296.80ha

2014

1884.80ha



Profitable
• Despite initial inversion is high at the beginning, the geothermal energy plant factor is high enough to sustain a competitive -profitable

development.



Normal evolution of NCG in Miravalles



Adequate manage of

NCG emissions

• Compared to traditional fossil

combustion production,

geothermal is a very clean energy

source.

• The longer exploitation of the

geothermal reservoirs increase

NCG in production mass. But with

an adequate operational

management plan of production-

reinjection rates monitored by

geochemical sampling, this

emissions can be managed.

• Reforestation of the surroundings

areas, allows young tres to

consume CO2 as they grow, giving

an excellent balance between

emissions and capture.

• This adequate manage of NCG

emissions, is a decisive impulse of

Costa Rica to become neutral

carbon country



Improvement of living conditions

Job Opportunities (447 workers direct

from Geothermal developments)

Social-
economical

Impact





Enero 2008 Julio 2008

Diciembre 2007

Agosto 2009

Stakeholders meetings and workshopsStakeholders meetings and workshopsStakeholders meetings and workshopsStakeholders meetings and workshops

Getting to know each other….Getting to know each other….Getting to know each other….Getting to know each other….



2 junio 20072 junio 20072 junio 20072 junio 2007

Framework Agreement for the Geothermal 
Bio-developmentin Mundo Nuevo area



Environmental management framework
Environmental organic law N°7554 (1995)

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

I STAGE
FEASIBILITY STUDY

II STAGE
CONSTRUCTION

III STAGE
OPERATION

Previous
studies

development
for the EIA

Deliver EIA to 
SETENA

Environmental
licensing

Environmental
Management Plan is
excecuted in the
Construction Stage

Environmental Management 
Plan is excecuted in the
Operational Stage

EIA EMP  SETENA          EL EMP– executor Operation

Auditor
ES

EIA: Environmental Impact
Assessment

EMP: Environmental Management 
Plan

EL: Environmental licensing ES: Environmental Specialist



SOCIAL MANAGEMENT PLAN STRUCTURE

-Employment priority for locals

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

-Procedure for management of
community works.

Environmental Impact

Assesment

Environmental

Management Plan

Social Management Plan

Social 

stakeholders

related

program

Local 

recruitment and 

employment

program

Community

Works 

program

Training and 

Environmental

education

program

Health

and 

Security 

program

Communication and negotiation strategies with Social Stakeholders

Mechanisms and Proceedings 
for Social Management



Old and erroneous concepts



Environmental responsability and order

Tramps

Diesel

tanks

Diesel

tanks

CAT 

Motors

CAT 

Motors

Special

warehouse

Special

residues

warehouse

Combustion

plant

Combustion

plant

Mud Pumps



Campo Geotérmico 
Pailas I

• Star-up operations in2011

• 42,5 MW installed

• Total pipeline length: 13.86 km 

(including sewerage system)

• Preassure pipeline: 7.77 km

• 20 wells



Recovery of Forest Area Las Pailas I Geothermal Field (7 years)

1998

153.1ha Forest

0.88ha bushes

2005

154.7ha Forest

20.21ha bushes

0.71 water bodies



Recovery of  areas
LAS PAILAS 

Geothermal Field

Platform
PGP-2-19-20

Dry Season
2001

2012

Rainy season
2001



Pailas II and Borinquen… XXI Century 
Geothermal Model for Costa Rica

https://www.acguanacaste.ac.cr/galeria/fotografias/sector-pailas-rincon-de-la-vieja



CONSULTORES BID 2012 ICE-ACG/GDFCF-JICA 2014

ICE-ACG-GDFCF-JICA-ERM 2015

Stakeholders meetings  
Working together….





• 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 PAILAS II

ENVIRONMENTAL VARIABLE INCORPORATED

FROM THE VERY BEGINNING OF THE PROJECT

CONCEPTION



PROYECTO GEOTERMICO LAS PAILAS II

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

ENVIRONMENTAL VARIABLE INCORPORATED FROM

THE VERY BEGINNING OF THE PROJECT CONCEPTION



NEW Environmental impact analysis
experimental technique “Bio monitoring of 
insect throught DNA analysis”





Campo Geotérmico 
Pailas II

• 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)



D u e l l m a n o h y l a  r u f i o c u l i s
R a n a  d e   o j o s   r u f o s

C e b u s  c a p u c i n u s
M o n o  c a p u c h i n o

T a m a n d u a m e x i c a n a
O s o  h o r m i g u e r o

P u m a  c o n c o l o r
P u m a  o  L e ó n  d e  m o n t a ñ a

P a n t e r a  o n c a
J a g u a r

O d o c V e n a d o c o l a  b l a n c a
o i l e u s v i r g i n i a n u s

Positive results captured with trap cameras in the 
surroundings areas while rigs are drilling





Borinquen Geothermal Field 
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.

• New flexible operational elements and modular 
growth.

• Long term explotaition criteria (reservoir and 
surface facilities).

• Scale economy.

Borinquen II
55 MW
Start-up scheduled for 2029 -
2030
Preassure pipeline : 9.51 km

Borinquen I
55 MW
Start-up scheduled for
January2023
Preassure pipeline: 11.36 km



Nowdays political
context



Different political groups have shown interest in geothermal development

THE PROJECT THAT REMAINS IN THE ASAMBLEA LEGISLATIVA IS THE O NE THAN
ESTABLISH ICE AS THE ONLY ONE IN CHARGE OF GEOTHERMAL DEVELOP MENT



ICE position: is not about doing it now, in a hurry , is about doing it right, 
and when all involved are convinced and committed!.



Medium-long
term Costa Rica 

geothermal
expansion plan





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.

Development with Conservation



Lessons learned for Costa Rica

� 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.

� 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).

� Start best practices now (Social, Environmental and Technical) even though you are not compelled by any law…time will

show the benefits.

� 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.

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

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



Negocio Ingeniería 
y Construcción

Picture courtesy of Eng.Diego Mena


