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OS visited Nicaragua in July 2008, as part of the "Iceland—Nicaragua: Geothermal Capacity
Building Project" for ICEIDA (see Annex 2, part 4: Regulations and Tendering on pg. 109 in
Final Project Document). Meetings were held with representatives from ICEIDA and MEM and
Terms of reference was agreed upon. Further meetings were held with representatives of the
Nicaraguan Institute of Energy (INE), Ministry of the Environment and Natural Resources
(MARENA), Ministry of Development, Industry and Commerce (MIFIC) as to review the
jurisdiction of each institution regarding geothermal development. In this report preliminary
recomendations are made to change the current legal environment in Nicaragua. Suggestions will
be made for the purpose and structure of National Technical Obligatory Standards. This task is to
be completed by the end of year 2008.
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INTRODUCTION

The National Energy Authority (OS) in Iceland has undertaken a task that is a part
of the "Iceland—Nicaragua: Geothermal Capacity Building Project" for the Icelandic
International Development Agency (ICEIDA). OS will, in cooperation with the Ministry
of Energy and Mines (MEM) in Nicaragua and Iceland GeoSurvey (ISOR), make
suggestions for the purpose and structure of National Technical Obligatory Standards and
recomendations to amend the existing regulatory environment of exploration and
exploitation of geothermal resources (see Annex 2, part 4: Regulations and Tendering on pg.
109 in Final Project Document). This task is to be completed by the end of year 2008.

Jonas Ketilsson (JK), a geothermal specialist, and Gudlin Steinsdottir (GS), a legal
adviser, from OS visited Nicaragua from June 28™ to July 2" (JK) and July 11™ 2008
(GS). During the visit the consultants, Magdalena Perez at the Geothermal Department of
MEM and Gioconda Guevara at the ICEIDA met with representatives from the
Nicaraguan Institute of Energy (INE), Ministry of the Environment and Natural Resources
(MARENA), Ministry of Development, Industry and Commerce (MIFIC) and MEM to
discuss the scope of work and jurisdiction of each institution.

1 MEETINGS

1.1 ICEIDA - June 30"

Present: Geir Oddson ICEIDA/Country Director, Gioconda Guevara ICEIDA/Project Advisor,
Gudlin Steinsdottir OS, Jonas Ketilsson OS and Magdalena Perez MEM/Geothermal.

The project description as outlined in a letter, dated May 16™ 2008, from OS to
MEM was discussed and the following was agreed upon:

Terms of Reference (TOR):

The project consists of gathering information regarding law, regulations and
standards concerning exploration and exploitation of geothermal resources in
the countries that exploit geothermal energy for generating electricity (e.g.
Costa Rica, El Salvador, Mexico, USA, Japan, Italy, Indonesia, Philippines,
New Zealand and Iceland). The legal obligation to submit information and
notification will be looked into, including the obligation of delivering samples
and data. It will be examined how the exploration and exploitation license
holder submits information to the official supervisory body, as stipulated in
the relevant licence and what penalties are applied in case of non-compliance.
The safety standards and recommended practices will be studied, especially
how wells are abandoned and plugged if unsuccessful or after utilization.
Particularly, it will be examined what is the goal of supervision in the above
mentioned countries and how it is followed-up. Suggestions will be made for
the purpose and structure of National Technical Obligatory Standards and
recommendations to amend the existing regulatory environment of exploration
and exploitation of geothermal resources.



1.2 INE - Environmental Unit - June 30%"

Present: Jonas Ketilsson OS, Gudlin Steinsdottir OS, Magdalena Perez MEM/Geothermal, Nelly
Harding INE and Maria Asuncion Ortega INE.

INE is in charge of the general direction of electricity and is the national electricity
regulator. INE applies the policies defined by the government (e.g. by MEM) and is in
charge of regulation and taxation. The National Assembly nominates an executive board
which governs INE and therefore INE is not directly under a ministry. An illustration of
the energy market in Nicaragua can be seen in Figure 1. In Nicaragua, the transmission is
handled by ENATREL, which is also in charge of the system’s dispatch. The Spanish
company Union Fenosa controls 95% of the distribution.

INE supervises the price purchase agreement (PPA) between the distributor and the
developer. When the developer receives the exploration concession and has ascertained
the base load, the developer applies to INE for a tariff. The developer can sell excess
generation on the public market. However, INE can fine the developer for not producing
according to the PPA. The developer has to maintain their technical matters according to a
special operation manual, if the developer fails to do so, the distributor can withhold
payments to the developer. This occurred during the start of generation at the San Jacinto
Tizate geothermal power plant.
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Figure 1. Nicaragua Energy Market Actors.

During the meeting JK and GS enquired upon the jurisdiction of INE regarding the
exploration and exploitation of geothermal energy. Nelly Harding claimed that the INE"s
role is mostly to monitor the generation of electricity in the geothermal power plants.
Harding also mentioned that in a recent amendment act further supervision role has been
granted to INE. Magdalena Perez was unaware of those changes. The amendment act has
although not yet been sent to OS.



1.3 MARENA - Direction of Environmental Quality Control -
July 1°

Present: Jonas Ketilsson OS, Gudlin Steinsdottir OS, Magdalena Perez MEM/Geothermal,
Gioconda Guevara ICEIDA/Project Advisor, Hilda Espinoza MARENA, Engracia Merlo Turcis
MARENA and Milton Medina Calero MARENA.

MARENA administrates the use and management of environmental resources by
means of actions, economic measures, investments, institutional and legal procedures to
maintain or recover and enhance quality of the environment, decrease vulnerability, and
ensure productivity of resources and sustainable development. The Minister of MARENA
is chosen by the president.

After a presentation on geothermal development in Iceland by JK, Hilda Espinoza
addressed geothermal issues that concern MARENA, sustainability, gas emissions and
visual impact but stressed that MARENA understands the importance of geothermal
development. The legal framework of geothermal development in Nicaragua was
discussed and Espinoza mentioned the need to amend the current legal framework and
how that should be done with the municipalities involved. Espinoza wants to amend the
laws so the whole process of exploiting geothermal energy is more accessible and not so
restrictive. It would be preferable to have the same standard for the environment and
technical side of geothermal energy, according to Espinoza, MIFIC would probably agree
on one mutual standard for all the institutions.

Milton Medina Calero addressed that the gas and steam emission from the
geothermal power plants needed to be regulated. JK explained that gas and steam
emissions are hard to control and in comparison to existing diesel generators, gas
emissions from geothermal power plants are of one order of magnitude less than gas
emissions from diesel generators. Calero raised as well problems they had with ORMAT
regarding maintenance of the cooling towers and disposal of the runoff water.

After discussion it was the opinion of the meeting that a steering committee should
be assembled with one representative from MARENA, MEM, INE and MIFIC to work
and comment on the suggestions that OS will make for the purpose and structure of
National Technical Obligatory Standards, MIFIC would only be involved in the end.



1.4 MIFIC - Direction of Technology, Normalization and
Metrology - July 2"

Present: Jonas Ketilsson OS, Gudlin Steinsdottir OS, Magdalena Perez MEM/Geothermal,
Gioconda Guevara ICEIDA/Project Advisor, Nohemi Solano MIFIC.

The process for making National Technical Obligatory Standards (es. Norma
Tecnica Obligatoria Nicaraguense - NTON) and Technical Standards as Guidelines with a
Special Objective (es. Normas Tecnica Nicaraguense - NTN) starts when a committee is
formed by a shared decision of the minister and a commission. In this committee are
representatives from the public, consumers and other parties. The committee makes a
suggestion of standards. These standards are sent to various relevant parties that get 60
days to comment on the standards, the standards are also published and the public can
comment on it. After the 60 days the committee reviews the comments and decides
whether revision of the standards is needed. When the document is finalized it has to go
through a commission of 7 relevant ministers of the government. The commission reviews
the standards and can make comments on it. If no comments are made the standards are
published and take effect.



1.5 MEM - Environmental Management Unit - July 7"

Present: Gudlin Steinsdottir OS, Luis Molena MEM/Environmental Management Unit and
Magdalena Perez MEM/Geothermal.

The Environmental Management Unit at MEM works close with MARENA on
every aspect of the Environmental Impact Assessment for geothermal projects. There used
to be an obstruction for exploiting geothermal energy in protected areas in Article 106 in
the Environmental Act No. 217, which stated:

"Renewable and non-renewable natural resources found in protected areas are not subject to
exploration and exploitation.”

Following text was added to article 106 in Reform Act No. 647:

"Exceptions to this provision are geothermal, water and wind resources, as
these are considered to be in the national interest as concerns the generation
of electrical energy. Thus these resources may be used in a sustainable
manner by means of the application of modern and clean technologies that
ensure a minimum negative impact upon the environment in general, in
accordance with that which is established in the national legislation and the
procedures set forth in the enabling requlations to the present Law."”

Therefore, if a developer plans to explore within a protected area MARENA can
take into account the environmental impact of the development in the general management
plan of the protected area.

The restrictions in The Commercialization Act No. 585 is causing difficulty as it
specifies that the height of buildings or installations must not exceed 13.75 m in protected
areas which is difficult to comply with. It also specifies that aeroplanes may not fly lower
than 1500 m over such an area which precludes the use of exploration and monitoring
methods such as airborne IR temperature surveys and aeromagnetic surveys.

After discussion Luis Molena plans to inform the legal advisor, Violeta Barberena at
MEM of this issue.



1.6 Final meeting at ICEIDA July 10" — Thursday

Present: Geir Oddson ICEIDA/Country Director, Gioconda Guevara ICEIDA/Project Advisor,
Gudlin  Steinsdottir OS, Magdalena Perez MEM/Geothermal and Thora Bjarnadottir
ICEIDA/Intern.

The visit was summarised and recommendations were made to change the current
geothermal regulatory environment in Nicaragua.

After the present visit to Nicaragua, the purpose and structure of the National
Technical Obligatory Standards for geothermal exploration and exploitation will be
worked on. A report will be sent to MEM and ICEIDA in Nicaragua as guidelines for the

proposed steering committee as mentioned in 2.2 INE - Environmental Unit - June 30" .

2 PRELIMINARY RECOMMENDATIONS

2.1 The Geothermal Resources Act No. 443

Following recommendations are made to amend The Geothermal Resources Act No.
443 in order to develop further knowledge of the Nicaraguan geothermal resources and
making the exploration and exploitation process more effective and competent.

2.1.1 General supervision

"Article 3. The Nicaraguan Energy Institute, hereinafter called INE, is the
government agency that authorizes and grants geothermal resource
exploration and production licenses.

Within their respective scope of work and jurisdiction, INE and the Ministry
of the Environment and Natural Resources (MARENA) are jointly
responsible for requlating, supervising and controlling geothermal resource
exploration and production actions. They shall establish coordination with
municipal governments where geothermal resource license areas are located.”

In the reform Act No. 290 for the creation of MEM, all of INE"s geothermal issues
have been transferred to MEM. However, according to INE, see 2.2 INE - Environmental
Unit - June 30™ further supervision role has been granted to INE. The amendment act has
although not yet been sent to OS.

In article 3 it is stressed that responsibility, regulating, supervising and controlling
geothermal resource exploration and production action should be within the respective
scope of work and jurisdiction of relevant institutions. However, during our visit it was
notable that the jurisdiction of each institution, according to the opinion of the employees,
overlaps and is unclear. A possible result of an ambiguous administration can lead to an
ineffective development of the geothermal resources. Therefore it is of great importance to
clarify the role and responsibility of each institution and increase collaboration.

A steering committee consisting of representatives from MEM, MARENA and INE
should be formed. The role of the committee would be to define and clarify the role and
jurisdiction of each involved institution and to work on the National Technical Obligatory
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Standards for geothermal exploration and utilization taking into account the suggestions
from OS.

2.1.2 Size of the geothermal resource production license area

" Article 26. The geothermal resource production license area shall not exceed
twenty square kilometres (20 km?). The production license area shall be
defined in the production license agreement thereof, taking into account
feasibility study findings, geothermal reservoir capacity and dimensions.”

In order to maintain sustainable production of the reservoir and build up more
profound knowledge of the geothermal reservoir it would be preferable if the law would
not decide upon a size limit for geothermal resource production license areas. The size of
the area should be decided in the geothermal resource production agreement between
MEM and the developer with the possibility for the developer to enlarge the production
license area if the exploration suggests that the size of the geothermal reservoir exceeds
those 20 km?. If, e.g., another developer would get exploitation rights close to an existing
concession it might result in over-exploitation of the geothermal system and lack of trust
between the developers and the government. This is addressed in Article 30 of the
Geothermal Resources Act No. 443:

"Article 30. In the event of two or more geothermal resource production
licenses share the same geothermal reservoir, license holders shall agree
themselves common technical production procedures...”

Even so, this might cause problems and therefore it is preferable that a single
developer is exploiting any one geothermal reservoir.

2.1.3 Timeframe

"Article 27. The geothermal resource production license granted under this
Act shall be valid for twenty-five (25) years following the production license
agreement signing.”

" Article 28. Two consecutive 5-year extensions may be granted following the
geothermal resource production license expiration, provided that the
production license holder applies for an extension six months prior to the
production license or extension expiry date, as the case may be and such
license holder has fulfilled all contract obligations and liabilities. Procedures
shall be defined by this Act and its requlations there under.”

If the geothermal resource production license holder has fulfilled all contract
obligations and liabilities and is interested in continuing his work it is unjust that he has to
stop after 35 years, if there is potential of generating more electricity. It is understandable
that some timeframe is set in the laws but there also has to be a possibility for licence
holders to continue exploiting the geothermal resource if the exploitation is sustainable.

11



2.2 The Commercialization Act No. 585

Buildings have to be allowed to be higher than 13.75 m and aeroplanes have to be
allowed to fly lower than 1500 m over protected areas. This was commented on in Halldor
Armannssons report, Visit to Nicaragua May 2008, on page 13. Luis Molena brought this
to Violeta Barberena attention, who is a lawyer at MEM, she commented on this in an e-
mail dated June 25th, Appendix I. Violeta suggested that MEM in coordination with
MARENA and the Direction of protected areas should make a proposal to amend the
above mentioned act.

2.3 National Technical Obligatory Standards
Suggestions will be made for the purpose and structure of National Technical

Obligatory Standards. As soon as an adequate document is ready, it will be sent to MEM and
ICEIDA in Nicaragua.
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3 APPENDIX I

Translation by Gioconda of an email sent from Luis Molina to Magdalena on 9th July
2008.

Ing. Carranza:

Duse o the Mr, Lule instrsction | prepared this repart in which | m informing that we a8
legal advisor talk with Ing. Fredy Rivera the general directer of prolected areas in
MARENA and he informed us that the Environmantal Managemant Plan Tor EL Hoyo
Monie Galan is in the process to e approved in the presidency. For this reason MEM
could done same lobby in the presidency to include some necessary tachnical changes

In other hand he also informed us thal they agree to change some Incoherency or
discrepancy in the environmental law for probected areas acoording to MEM suggestion,
ha is available to hawe meeting with MEM to discuss some proposal to help tha
promabon and the development of the renawable energy project in protectad areas.

From a lagal point of view the begal advisor offices considerad that  Ms. Gudin
obeansations and comments are reasonable, however the rector of the environmental
sechor |8 MAREMA and MAREMA could help to resole the problems in an close
coordination with MER, the procedure suggested is thal MEM send the proposal o
MARENA in the following arder:

1)- As & Ms. Gudlin sald the LAV 462 eslablished & foresl conservation bul in the case
of protected areas the law established that MARENA can decided the regulabiens in this
o

Z)- Tha sama law 462 estabished the prohibition be cut trees around the borders of
lakes and &l kind of water resarve, however r R
i

3) Additionally and according {o Ms, Gudlin question the Law 585 is clear and
asiablished that in protected areas the close seasan to cul lrees is parmanenl and
undefined but guarantee the wood extraction for domests use, howaver we to take into

According 1o this the hrﬂgamm plan can permit to gone some minimum negative k
| impact 1o the enviranmenl a5 in the case of the gaothermal projects thay can permi o
earry oul the nw:ls:aly adml:laqfurma Elaplnraﬂnn and the escpbimlnh af the resource,

4) — And finally | would like to refar to the Ms Gudlin woried aboul the Construclion
norms, these anech are ot Include in the Law 585, I!'n|:|1 lnﬂ'm Hnlm farc:-rﬂt'ul:lnn

| 1h 1 a limitations &nd prohlbition for
be dnﬁ.ned l|'| The rrﬂn:gem-m phn :.nd authorized by MARENA,
beﬂd:!mn'n can nod be above a law 50 in this case the reforms have o be applied for

be of a higher level.

L.-m"-ﬂ“"'ﬂ pEis (et

I yeu need any olher comments please et me know,

\Viokata Barberens.

. [T} g s cod Ammml FECemEETL.
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Original Email from Luis Molina to Magdalena on 9th July 2008.

H_ldlhnl Paraz

s molina [luts maliea@rem. gobuni)
midrcakes, 09 de o de 2008 11.09

magdakena paranfimam. gab.n

winketz barberana @mem. goD, ni

R Liization of gecthermal festunces in Micaragua.
Utilzatian of gectharmal resources in Micarsgua. POF

Alta

Estimacta Magralena,

Le remio analial lgal reakzads por a Dra Barberena en am a las inoguisudes da b Srita Guolin,
Fienan gue dicho anaksts serd de inleres para Gualin,

Salugies,

Luis

Des Vicletz Barberena [mallo:wicleta, barboreraimem gob.ri]

Enviado el Midrcakes, 75 die Jurio de 2008 04:06 p.m,

Para: geavarmicarranza e, gobuni

CC: s, molinadrern.gob.r

Asuntor RY; Utiization of geothermal resources in Mcaragua.
Importancia: Al

Img. Carranza:

Alenckand 4 instructiones de con Lula 8 manesa de indoma b informe gua ests aseeoria legal se ha seeadi 8 MAREMA, sxactaments con of ing. Frady
Rivara Direcor da Areas Protagidas y me ha infarmado gus o Flan de Mansio d=l Mayo Monis Gakin 6 encuenira en process de sprobacian an 1p presidencia,

D manara o (] vaz ol MEM puada aun cabildear ante la presidancia lss cambios 18moos que usted sugisr.

Por céra partn ambian ee informa que estaris de scuerdo que ante acuelas discrepsnciss, incahersncas @ incongruancias da Las keyes ambientales en maiena
du hraas prolegidon quo of MEM cansidans necosanio revisar, &1 38 encuanisa mas que dispuesso 3 feunicss con usied o quisn el MEM SUieTE, para bescar
salicdas & Pcenivar el desamols de s Eregias Roncuabias 8n dreas prolegidas.

Diazda al punts de vista legal ke nfomo que esta asesoria legal considers gue |a preccupacian de 18 S, Guoln Sieinsdollic son razceables, sin ambage & &l
erba reclor MARENA, quian podria real resolvar la probl ay fal y coma ala sugians, tl vez el MEM pusda interoader anse MARENA, pars suger
cambios sstarciales. pora ko que esta asecda legal recomienda siguinia ordap:

1)- Tal v Gomo sefaln la S Stensdottir, la Loy $62, estabiecs | consermcion forestal, pero en el casa de areas protegicss dejs en su aticulads & poleetag &
MARENA, de poder astabkcad s ragilaciahie ah eata malena, por lo tanks MARENA pusds parfectarsants incidic en ks recomendacicnes bacnicas del E14

2]- L& mieena Ley 462 tambidn estabiece: la prohibicion de corte de driaies a la onlts de lagos v cuerpas da aguss, sin embargo o tratarse da dreas peotegidas
MARENA pusde regulara an &l plan de méanaja que segin ol coso autonos

35 Par aira parte siemp dc la inguiebed da la Bra Sheinsdotir, la Ley 585 es clara y establece qua an dreas profegidas bs veda de corte de drbales es
B s e pina g I iGN de lefia con fines domesiicos, Sin ambango debericos mar en ce=nia gue b Ley 547 reomas & 8 Ley 17
rsinbince clidBments que los Recurscs geotémmicos | hidrices y edlicos por s6f considendos oe intests nacional pan | gesarsciin e snargis abcitica podran
fai apdiovichadon de manera sostenible Asegurancs o Minimas impactcs. negativos al ambienie en general | por ke W 8l decic general abarca o relatio a i
para forestal).

D reansra que el plan de manggs puidi pemili p reakzar i negativas minnmos 1al e & caso de los proyecias Geodmicos a s
que 5= ks debe parmili reakzar l8s accones necesarias lanio de axporAcn como 98 expltaccn

4] - par ulimo quisiera referinme 3 18 prescupecisn del Sm. Sieinaccfir, en cuanio & ks normas de conainecidn, reaimenie esos aspecios no bo contiena b
Ly 585, i na la Normaliea de Corsirucsitn de Desarrclla Habitacianal da MAREME, ¥ realmentes sugiera que el MEM se ponga de acuanda con Amas pralegidas
P G aeas aspecios no alecten el plan de maneis ya gue B msma normalbiva establzos que las IMiaciones dé conBlyucsian esladn condcionas & mpuesias
en &l plan de maneo aionzade por MAREMA, ademis una normativa no puscke astar sobie Una Ley y por 1 lanis en este caso priman las refonmss,

Bi reguiere da algdn atra comenlaro hagameln saber,

Winleta Barbsamrs

Dei s maiing [malitoe iis, molinafimem.gob.ni)

Enviado el: Lures, 23 de Junio de 2008 03:16 p.m.

Parn: gedvannl carraresime.goboni; vioketa, barberenamen.oob.ni
Asumtmy RV Uilization of geothermal resources in MNicaracLE,
Importancia; Alta

Geovanm,

Anlizar ealo junld Gon Violets, para gue BEI0 M YayE & Sa¢ un Bopezo para Bl aprovechEmIGRID JRoAMICH N BMbes Sreas prolegidas. Mecesila un informe de
I mencionada en la carta di b S Guolin v ko que puedan seriguar con MAREMA, pam sl midrcoles por ks mafana, por favar,

Dz Magadalena Perez [mailtccmagdalena peres@mem gab.ni]
Enviade al: Lunes, 23 de Juro de 2008 0310 g,

Parar luts.molina@mem.gad,ni; han.coren@mem,gobuni
Asunbo: RY: Utiimtion of geothermal rsources in Micaragua,

Estimados:
Les remita L3 informacion recibida hoy por la Sra. Gudlin de skndis

B demde hia sabica #ata, no o s, perome imagied que ha sdo con & contacts que s ha terida 3 travs de los TdR de los E1& que han sick enviades a ICERRA,

Atte
Fagdalemna

Da: Guidlin Stainsdbttie [rmailio:gudin. stinsdottinos,is]
Enviado al: lunes, 23 da junio de 2008 5:28

Parar magdalkeria. perezgiman, gotuii

€€ giocondaPaceida i

Asunto: Utiization of gesthermal resources in Hicaragua.
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