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ABSTRACT

In 2008 Costa Rica was facing a critical time in its history. A five year mining moratorium
had just ended and mining companies were interested in exploring untapped resources in
the country. The country was facinignportant decisionsvith which developmet pathto

take. The Crucitas Mining Project (CMP) was an issue that the whole country had an
opinion on;in fact the Constitutional Court of Costa Rica (SALA IV) was debating what to

do with the CMPThe purpose of this study wasassist decision makeby providing a
well-rounded asses®nt of the impacts the CMP woutéve. The goal of this study was

to evaluate whether it would Hxetter for Costa Rica to let the mining operation continue

or shut it down permanently.

This studyis a social and envanmental impact assessment of the CMP. The conceptual
framework for integrating social and environmental impacts developed by Sloetvatg
(2001) was used to guide the discussion. Multiple data sources were used to get a well
rounded understanding ofehssues surrounding the CMPhese data sourcesclude
literary sources, mining documents, participant observationirgedviews with a wide
variety of stakeholders impacted by the project. Interviewees include government officials,
university profess@;, mine personnel and local community members.

After evaluating the social, environmental and economic impacts of the ChH#eame
evidentthat even though there would be benefits from allowing the CMP to continue, the
risks simply outweighed the pot&ad rewards. The location of the CMP, in the humid
tropics, coupled with its close proximity to Nicaragua made the CMP very risky. This
study concluded that the precautionary principle should be applied and the CMP should be
permanently closed.
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1.INTRODUCTION

There is a growing concern about tmmvironmental and social consequences of
development efforts. The developed world potentially faces enormous costs because of the
need to restore and to protect the environment to safeguard natural resources for future
generationsThere is great pressumn governments of developing countries like Costa
Rica to improve the living standards and quality of life of its citizens. However,
Afdevel oping countries must consider how t
combined with protection of the emohment and preservation of their natural resources.
This should be regarded, not as a luxury, butas aneteys f or sustainabl
(Slootweget al, 2003, p.56)

This thesigs a social and environmental iagi assessment of the Crucitas MghProject
(CMP). The aim of this reporwill be to assessvhetherthe detrimental impacts of the
mine will outweigh the potential positive impacts that could result from this mining
activity in Crucitas. This is a very real and timely issue that thestibational court of
Costa RicgdSALA V) is grappling with. The CMP had just received permisgiom the
Costa Rican governmetd start clearing the mine site when an injunction was filed against
the CMP, halting operations. Environmental groups had fin objection stating the CMP

is notconstitutional. It is up to SALAV to decidewhat to do withthe CMP, should the
mining operation be allowed to continue or be halted permanently. This thidl aim to
shed light on the issue by answering theolelhg research questions.

The main research question is: should the CMP be allowed to continue or be shut down?
Sub questions include, what are the environmental and biophysical impacts of the CMP?
What are the social impacts and social change proctssessult from the CMP? Do the
benefits from the CMP outweigh the negative impacts?

This is a critical time; Costa Rica is at a crossroads in its history. A five year mining
moratorium has just ended and the nation was exploring which developmeritgbethld

follow. On the one hand eddendly development, with environmental protection is the

path the country has been going towards until recently when mining was reintroduced into
the development agenda. Which development path will the country folleeisions
regarding the CMP could have far reaching impacts shaping the ysufiture.
Therefore, this evaluation comes at a cruc

This is a difficult task and thus a detailed examination of the social, environmental,
economic as well as other factors will be undertaken. These factors will be discussed using
the conceptual framework developed by Slootwegl (2001) for integrating Social and
Environmental impacts to guide this discussion.

The environmental issuessdussed will focus on the impact of thenenon biodiversity in

the area anthe biologicalcorridor in which it is locatedAlso the potentiafor impacts on
surface and ground water and factors relatedrsaic, ARD (Acid rock drainage) and
heavy meta will be exploredThere are certain risks associated with mining in the humid
tropics; these will be covered as well as specific circumstances thatrmiaikeg risky in
theCrucitasarea



The social impacts will look at how the mine is impacting x@m@unities that are located

close to it. There are 7 communities in clpseximity to the ming Coopevega, Moravia,
Chamorro, El Roble, Las Crucitas de Cutris, Jocote and Llano Verde de Pocosol. Of these
Crucitas is the closest. Here the positive impattsitiatives undertaken biSA will be

explored as well as possible negative impacts the mine has had on these communities.
Some interesting social impacts the CMP has had at the national level will be discussed
These include the Costa Rican governraest abi | ity t o monitor an
and the impact of the CMP on Costa Ricaos

Economically the benefits for the communities around the mine, the municipality of San
Carlos and the country of Costa Resa whole will be examined. The direct and indirect
economic impacts wikhlsobe evaluated.

There are several larger issues that have been discovered over the course of this research
that need to be discussed as they have significant impact ondéssaent. Thesege due

to the location of the CMP, in a biodiversity hot spot. Also the mines close proximity to
Nicaragua raises some legal issues that need to be addrdsssel will be opened up and
discussed.

This thesis will show that there aretbgositive and negative impacts associated with the
CMP. It will also highlightthe great risks associated with establishing a mine at this
particular location. The thesis will argue that the risks are not worth the reward and in this
case the precautiona principle should be applied and other alternative forms of
development should be perused in this area.

1.1 Location of Crucitas and the CMP

The CMP is an advanced exploration project consisting -
10 mining concessions covering an area of 176ars! '
kilometers in nortkcentral Costa Rica, 105 km north of Si
Jose and 16 km northeast of the small town of Coopev/
in the province of Alajuela. The San Juan River that for| & &
the border with Nicaragua is located 5km north of the Ce .,L’
Crucitas site.

#‘l
Crucitas is located in the North Central part of Costa Rici
the Province of Alajuela. This region has a small populal 4

in a remote area. Logging and cattle farming are the n,
actvities in the region. )

Figure 1. Map of towns nearCMP |
(www.infinitogold.com)
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Figure 4: 1ISA Claims and Primary ore Zones (Lafleur, J.P., 2006 p.11)

1.2 Short sociceconomic descriptionof the Crucitas area

In considering théackgroundof the social settingn Crucitas and the surrounding area,
according the John Thomas t IRii £(B@iversity fore ff c
Peace, Roundtable discussion, November 2088)claimed that until a few years ago
when they staed fixing the roads, it was very difficult to get to from Coopevega to
Chamorro This 15 km stretch of road would be almost impassabline rainy season.
There are high illiteracy rates in the commigsitaround the nme; it can be as high as

35%. According to their estimates 43% live in extreme poverty and 38.6% live below the
poverty line. Only 18% live above the poverty line. It istg clear that this area is in dire

need of development. The schools are falling to pieces, the roads need work, there is no
electricity, and the people have a very hard life. lthis stated aim of IISA0 promote
sustainable development in the area.

José Francisc&astro,Minister of the Environment, Energy and Telecommunications in
Costa Rica(MINAET) and Director of Geology and Minesommented that the
communities affected by the project are located in the northern border area that is
characterizedya marked condition of marginalization, poverty, high unemployment, poor
infrastructure,and poorsoil quality. For the most part there has been a lack of public
development policies for that region. The sources of employment in the ar8awarsills

dary farms, livestock and agritture, reforestation, and trade.

The area has a small population and is spargepulated;on average the area has
density of 10 to 25 persons per square kilometer (Lafleur, 2006).



1.3 Environmental Impact Assessmentn Costa Rica Law

Costa Rica has had laws pertaining to EIA since 1995. These laws can be found in the
Environmental Impact chapter (Articles-28) of the Organic Environmental Law, Law

No. 7554 of October 4tH,995.Simply stated the law stipulates thatman activities that

alter or destroy elements of the environment or generate waste, toxic or hazardous
materials will require environmental impact assessment by SETENAacompletelist

of these laws see Appendix 1

Costa Rica has a classificationssgm fordetermining what kind of EIA a given project
will require (Guide to obtain the Environmental Feasibility, 20BBTENA is the legal
entity that regulates this process. Thest step is to complete the Environmental
Evaluation form (D1 or D-2) and submit the form to SETENA. Once they evaluate the
information contained in the evaluation forttme project will be placed in one of the
following categories:

1 Category A: HighPotential Environmental Impact
1 Category B: ModeratPotential Environmentampact This category is subdivided
into two sulcategories:
0 B1: Moderate High Pdential Environmental Impact
o B2: Moderate Low Environmental Impact Potential
1 Category C: LovEnvironmental Impact Potential

If the evaluation reveals that the projetdssification is a B2r lower,the procedure will

end when the applicant submits a swetatement or affidavit to SETENA that they will
wholly and entirely comply with the terms and conditions stipulated in the guidelines
derived from the Environmentalmpact Assessment procegSuide to obtain the
Environmental Feasibility, 2012).

If the project evalation is a Blthen the applicant will have to submit a more extensive
Environmental Management Plan (Plan de Gestion AmbijgP@A) which would set out

the environmental protection measyrpstential costs, time frames, those responsible for
the actions t@revent, mitigate and or compensate for any environmental damages which
may occur.

If SETENA determines that the project faliga the A categorguch as the CMPthen a
full Environmental Impact Studyust be conducted hese studies can only be carried out
by an Environmental Consultant that has bapproved by SETENAMore information

on this can be obtained lmpnsulting the General Regulations Bnvironmental Impact
Assessment (EIA) procedur@d® 31849MINAE -S-MOPT-MAG-MEIC).

When projects can potentially impact on biodiversity an ElAls®required. Article 92 of

[ Costa Rica's] Bi odiversity Lawth& Te8h8icall 19 9 ¢
Office of the CommissiofSETENA), an environmental impact assessment of proposed
projects shal be requested when there is a possibilityat the projectcould affect

bi odiversity?o.



1.4 A Brief Project Description and History

The mine poject has been in progress and under development since 1992 when
exploration started.Between 1992 and 1994 Placer Dome conducted extensive soil
sampling, geological mapping and ground geophysical programs. A 251 diamond drill hole
and 90 auger drill holprogram was completed between 1994996 to identify and
evaluate the Fortuna, Fuentes and Botija deposits all located on the Crucitas mining
concession no. 2594. In 1999, Lyon Lake Mines became the new owner and completed a
100 auger drill hole programnd commissioned a feasibility study by Cambior Project and
Construction Group. Vannessa Ventures signed an agreement with Lyon Lake Mines Ltd.
in May 2000 to acquire a 100% interest in the projaecd is operating in Costa Rica
through its fully owned dswsidiary IISA (Industrias Infinito S.A) Therefore, Vanessa
ventures andlSA will be used interchangeablw this report To date @er US$34 million

has been spent on the property.

Since acquiring Crucitas, Vannesgantureshas subcontracted a numhlsrengineering
reviews, filed and secured an exploitation permit in January 2002, and submitted an
Environmental Impact Assessment Mining Plan in March 2002. After this the process was
slow butwhena public meetingvasheld in July 2004 in Copevega (18Knmom project

site) 1300 people attended, a very large turnout, there seemed to be support for the mining
project. In December 2005 the EIS was approved by SETED#Sta RicanNational
Environmental Technical Secretariafjfter this [ISA took a deep looktahe project and
discovered it could be modified and improved in many ways. The total surface area of the
mine was reduced from 126.4 hectares to 50 hectares, but the depth of the mine was
increased significantly form 15 meters to 60 metélsw they woul be mining both
saprolite and hard rock materigbee diagram belawThere was a change in effluent
treatment methodmongst other changes

In February 2008ISA received approval from the Ministry of the Environment for the
modified Environmental ImpacStudy dealing with all technical social and environmental
aspects associated with the current mine development plan. In this approved $udy
presented detailed reclamation plans which included commitments to return to native forest
additional lands wned bylISA around the mining area currently used for pasture and
plantation forestrylISA will plant fifty trees on these lands for every one that was to be
removed from the mine and tailings area. The mining and tailings area is a mixture of
pasture ad forest which hd already been partially harvested in the past before it was
under IISA's control.

Construction was started on Jurieblit there had been some road construction before that.
The project was decreed to be in the national interest afaiinetry by president Arias on
October 13, 2008This authorized the issuance of a Change in Land Use Permit by the
regional authorities in San Car|d3osta Rica allowindor the clearing of land (the cutting

of trees including species that are forbidddoy the open pits and tailings impoundment

of the CMPand the development of infrastructure in protected ar€lise permit was
received and clearing activities commenced on Friday, October 17, 2008 and continued up
until Monday October 20, 2008, whdiSA was served with a court order from the
Constitutional Court, or SALA 1V, requiring that tree cutting operations be suspended.
This suspension was due to a challenge from an individual in Costa Rica under provisions
which entitle every citizen to applyréctly to the SALA IV for decisions on constitutional



issues, in this case the environmental protection provision in Costa Rica's constitution.
Prior to the suspension IISA cleared the land required for the initial Botijas pit and for the
area required fothe tailings dam but clearing in the Fortuna pit area and the tailings
impoundment area was not completed.

It was at this stage of the CMP when this resedrelgan. ISA was in the middleof
solving this issue with SALAIV. SALA IV was making a very ingrtant decision,
whether to allow the CMP to continue or terminate operations permanentlywahis
critical time in thehistory of Costa RicaThe goal of this research was to aid SALA IV in
the decision with regard to the CMP. Would it truly be inrth&onal interest to allow the
CMP to continueand operate as previously intendedwould Costa Ricde better off
without ever trying to develop this mine?

This thesiswill look at the situation in Crucitas, social factan that regiorand in the
country as a whole.tlwill evaluate the environmental consequences of having a mining
operation in this areandwhat kind of environmental impacts it will have if allowed to
continue. What kind of economic impacts will this mine have for this region artthéor
country as avhole?Will the benefits outweigh the negatives?

1.4.1Tailings Dam

The basic dam design incorporates a homogeneous saprolite fill section with internal
chimney, finger and toe drains to intercept seepage and control pore preskarewiil

dam crests will ultimately be constructed typicdthyanelevation 80 m and will be some

18 m wide. The upstream slopes are provided with a 1 m thick blanket of waste rock for
erosion protection. The downstream slopes are provided with rockdilaarobust ge

textile for erosion protectionNard, I.Ret al, 2009.

At the end of mining operations, the pond water will continue to be completely contained
within the basin and excess pond water will continue to be treated prior to release to the
ervironment until such time as the water quality has improved and treatment is no longer
required. Once the basin pond water meets applicable water quality standards, the tailings
will be flooded with a minimum 1.0 m water cover and all runoff from the itgaill
discharge through the permanent spillway. Discharges from the facility on closure will
ultimatelyflow into the Rio Infiernillo, which in turn discharges some 10 km downstream

to the Rio San Juan, along the border of Costa Rica and Nicdk&gud 1.R et al., 2008)

1.4.2About the Gold deposit

Ward, I.Ret al, (2008) in the NI 43101 Technical Report Summary of the Bankable
Feasibility Study and Addendum Report for the Las Crucitas Gold Project have aptly
described the gold deposit. The folliogy section is based on information from there.

The CMP deposit comprises a gelwkaring saprolite (weathexidized soil) and gold
bearing hargrock resource. The most recent independent estimate of the entire deposit was
completed in May 1999 by Indepdent Mining Consultants Inc., which calculated a total
measured and indicated gold resource of 44,789 kilograms (kg) (1.44 million troy ounces)



that consisted of 29.6 million metric tons (Mt) of ore at average grades of 1.51 grams per
metric ton (g/t) gl and 3.41 g/t silver based on an 0.8 g/t goldattigrade. Inferred
resources are 10.1 Mt of ore at average grades of 1.56 g/t gold and 2.93 g/t silver.

The mining will be conducted on 5 metre benches, with @t totalling 440,000 cubic
metres,planned to gain barren saprolite waste to be used in construction of the tailings
dam. After ramping up to plant capacity, a nominal plant feed consisting of a blend of 75%
saprolite and 25% hard rock, is planned to continue until the completion ofpiwditea
reserves. The plant capacity is designed for 7,500 ore tonnes per day (2.50 Mtpa) within
saprolite, whereas within hard rock the plant capacity is 5,000 tonnes per day (1.82 Mtpa).
Therefore an initial ore production rate from the mine of 6,87%hdsnper day was
scheduled in order to provide the nominal feed of 75% saprolite and 25% hard rock. On
completion of the saprolite reserves the plant feed rate will be reduced and so the ore
production rate is dropped to 5,000 tonnes per d&grd, 1.Retal., 2007 p.7)

There is capacity for the stockpiling of 50,000 tonnes of hard rock ore, which can be stored
on a pad adjacent to the plant. The planned strip ratio during mine production was 1.35,
and is maintained as closely as possible throughout the hfe. At the earliest date
possible, waste is planned to be bétikd into completed sections of the mine.

The production schedule is planned around a work regime of 350 days per annum and 20
hours per day. In order to minimise dilution and minimgsks, ore excavations are
scheduled for the day shifts.

The Crucitas mining project would last for 12 years. Below you can see a breakdown of
ore production per year.

3,000,000 —

M Fortuna Rock Waste
M Botija Rock Waste
2.500.000 W Saprolite Waste

B Fortuna Rock Ore
M@ Botija Rock Ore

B Saprolite Ore

2,000,000

1,500,000

1,000,000

500,000

Months

Figure 5: Graph of ore production (Ward, |.R et al, 2008)

The project constation period is expected to be 16 months. During construction the
labour force orsite is expected to peak at 270 workditse Crucitas project proposes two



open pit mines in North Central Costa Rica composing an area of 50 hectares in total with
a tailings dam of 143 hectares. There will only be trace amounts of gold in the soil. It is
estimated that there will be 1.2 ounces of gold per ton of earth. Therefore, this will require
massive amounts of earth to be moved.

1.4.3How the plant works anlow the ore is processed

The proces$or extracting the gold from the ore is as follows:
The ore is crushed

Ground into fine grain

Gold is leached in cyanide

The gold is absorbed on coconut shell charcoal
Produce alloy of gold and silver

Exported to Carda where refined and sold

ok wNE

CRUCITAS PROJECT SIMPLIFIED PROCESS FLOWSHEET
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Figure 6: CMP simplified process flow shet (http://www.infinitogold.com)

PUMP BOX

The plant is quite small 200m by 10@mndall the solutions are contained steel tanks, with
concrete retaining walls, all leaks and spills should b#ateed if there are any. Cyanide

will be used to separate the gold and silver from the ore. Cyanide is a simple monticule
made up of carbon and nitrogdh is highly toxic and able to dissolve gold and silver.
However, cyanide is very unstable, it isaddy broken down into smaller components
through an oxidation reaction into carbon and nitrogen. The CYplus process used is state
of the art and is fully automated, it continually destroys cyanide and leaves an effluent that
is water and ground rock alais is what goes into the tailings pond. There is no cyanide

in the tailings pond, it is only in the plant where it is well protected.
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1.5Crucitas Mining Project life cycle
Aerial photograph of the mining site and the locations and of the differeas.a
W o S : ! .

At the end of the project

50 years after the project






























































































































































































