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1  EXECUTIVE SUMMARY 

 

1.1  BACKGROUND INFORMATION 

 

The Art ic le 125 of the Const i tut ion of the Republ ic of Guatemala states that the technical  

and rat ional explorat ion of minerals is  useful  and a publ ic need.  Consider ing the interest 

by the State of Guatemala in promoting the mining act iv i ty,  Montana Exploradora de 

Guatemala,  S.  A. (MONTANA ),  started reconnaissance act iv i t ies in 1996, under the 

author izat ion for the explorat ion granted by the Min ist ry of  Energy and Minas (MEM).  

Recent ly,  dur ing the month of  June 2003, the feas ib i l i ty  study for the explo i tat ion of  the 

Marl in Mining Project (the Project) was completed, from which i t  wi l l  be obtained gold and 

s i lver.  The Pr oject is  located mainly in the town of San Miguel  Ixtahuacán, department of  

San Marcos, as i t  is  presented in f igure 1-1.  Some the industr ia l  fac i l i t ies wi l l  be located in 

the town of S ipacapa of the same department.      

 

MONTANA  submitted in Apr i l  11, 2003 the in i t ia l  env i ronmenta l  assessment (IEA) to  the 

Head Off ice of Environmental  and Natural  Resources Management (the Environmental 

Management Office) of the Ministry of the Environment and Natural  Resources (MARN) in 

order to comply with the “Regulat ion  for Environmental  Assessment, Control  and Fol low-up” 

(the Environmental Regulations ),  according to Government Resolut ion 23-2003. The 

Environmental  Regulat ion states that arrangements for the obtaining of the environmental  

authorizat ion starts with the submission of the IEA to the Environmental Head Off ice in 

order to determine the instrument to perform the environmental  assessment.   

 

The Environmental  Management Off ice of MARN, according to Resolut ion 014-

2003/CRMM/l i la of May 8, 2003 determined: 

•  That f rom the analys is and the assessment of the terms of reference st ipulated in 

the proposal ,  th is Ministry requires to add the fo l lowing:  a) The development of the 

assessment of socia l  impact of the Project in reference to the area of d irect 

inf luence and the area of indirect inf luence; b) that the proposed spots by radio 

shal l  not be given only the day of the publ icat ion in the ment ioned newspaper but 

at least three t imes a day dur ing the week in the radio proposed; c) That the study 

on environmental  impact shal l  contain the chronogram for the abandonment and 

recovery act iv i t ies of a l l  the areas for each operat ion of the Project.   

•  The terms of reference st ipulated by the company are accepted and the submiss ion 

of study on environmental  impact is  requested under the expressed terms.       
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This resolut ion was not i f ied on May 12, 2003 at  the of f ices of  MARN in Guatemala c i ty ,  and 

the resolut ion besides the not i f icat ion are inc luded in  the Append 13.3-B .  

  

These basel ine studies started in July 2002 and wi l l  continue to become the program for 

environmental  monitor ing, once the environmental  and socia l  impact assessment study 

(E&SIA) has been approved and the construct ion of the Project in i t iated.  Few t ime after 

the in i t iat ion of the basel ine studies the preparat ion  of the E&SIA study was started. 

MONTANA  submits the E&SIA study to  the Environmental  Management Off ice for i ts review 

and approval .   

 

MONTANA  is  a registered company in Guatemala and a subsid iary of  Glamis Gold,  Ltd 

(Glamis) ,  Canadian company with 2 min es of gold in operat ion in USA.  Glamis has 

operated other mines,  which are in their  f ina l  phases of  c losure and/or have been accepted 

by the Government of the United States,  with recognit ion for the successful  c losure by the 

States of Nevada and Cal i fornia.  Glamis has decades of experience in the mining of gold, 

both underground and in open. Glamis has a lso a mine in Honduras and in operat ion dur ing 

the last 2 years.  In the Append 13.4-E  the Glamis corporat ive report is inc luded.  

 

Legal Representat ive of MONTANA:  Mr. Tim Lee Mi l ler - -  T imM@entremares.hn  

Direcc ión:     20 Cal le 24-60 Zona 10. Of ibodegas No. 20. 

      Behind Pradera Mal l .  Guatemala City.  

Telephones:     +502 385-6647 al 385-6651 

 

1.1.1  PROJECT DESCRIPTION  

 

The Project located in the towns of San Miguel Ixtahuacán and Sipacapa wi l l  be a gold and 

s i lver mine. The extract ion wi l l  be performed by tested internat ional  methods of surface 

mining in 2 open pi ts and underground mining, by leaching  process of the metals in tanks.  

A waste dump s i te wi l l  be  located to p lace ster i le  mater ia ls ,  one minera l  process ing p lant,  

one plant for the neutral izat ion of the residuals or ta i l ings of the product ion and one s i te 

to place the neutra l ized ta i l ings. The Project is  p lanned for a per iod of 13 years,  from 

which 1 wi l l  be for construct ion, 10 for operat ions and 2 for technical  c losure. The Project 

wi l l  g ive employment dur ing the construct ion to about 1000 persons and about 200 dur ing 

the 10 years of operat ion most of  the personnel  wi l l  be recrui ted from the surroundings 

areas of the Project.   The Project is  designed according to North American standards and 

wi l l  use better pract ices of environmental  management to minimize the environmental  

impacts comply ing with the regulat ions of  the Republ ic  of  Guatemala,  internat ional 

guidel ines for environmental  management and environmental  pol ic ies of  Glamis Gold and 
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MONTANA .   The pro ject  wil l have monitor ing, and environmental  management plans, and 

also with a socia l  program, besides a plan for the recuperat ion of the area.  Two 

support ing committees wi l l  be integrated, one for the observance of the environmental  

monitor ing and ver i f icat ion of the implementat ion of the mit igat ion measures, and other 

committee to adapt the cont ingency plans fo l lowing the guidel ines of the Program of the 

United Nat ions for the Environment.        

 

1.1.1.1  BA C K G R O U N D  O F  T H E  PR O J E C T  

 

S ince MONTANA  started the reconnaissance act iv i t ies in the town of San Miguel  Ixtahuacán, 

in the year of 1996, the investment in explorat ion has been increased.  In the year 2003, 

the permanent staff  h ired local ly from the surrounding communit ies reached 45 staff ,  and 

80 temporary staff .  These employments represent an annual payment of approximately 2.2 

mi l l ion of quetzals.   Addit ional ly ,  employment by Guatemalan companies has been given for 

about 15 mi l l ions of  quetzales dur ing the per iod 2002 to 2003 in the di f ferent studies and 

research works.  En 1998 the Company Per idot,  S.A. by request of  MONTANA started a 

program for the acquis i t ion of lands, in the area where the Project is  located.   To February 

2003, Per idot acquired the r ights of more than 2,200 “cuerdas” 1and more than 9 mi l l ion 

quetzales were paid for them, corresponding approximately a 30% of the total  area to be 

acquired. Whi le th is study is  prepared, the program for the acquis i t ion of lands cont inues 

unt i l  the acquis i t ion of an area equivalent to 6 square k i lometers.   In the Append 13.4-D 

the documentat ion support ing the usufruct r ights of  the land that MONTANA  has acquired 

for the implementat ion of the Project of Per idot,  S.  A is enclosed.    

 

Part of the commitment of MONTANA towards the development of the community has been 

contr ibuted with the munic ipal i t ies of  San Miguel  Ixtahuacán and Sipacapa for the 

instal lat ion of chlor inat ion systems in both towns.  The Munic ipal i ty of Sipacapa is being 

f inanced in the construct ion of one access road to the Project s i te through the Tzalá River.  

Two teachers are paid in the town of San José Ixcaniche and in the group of  houses of  San 

José Nueva Esperanza besides other smal l  contr ibut ions that have been granted.  In the 

fol lowing sect ions the Project in i ts 3 phases of construct ion, operat ion and closure is 

descr ibed.       

 

To the present,  the feasib i l i ty studies of the Project have been f in ished.  Opt imiz ing 

processes are bein g performed with two purposes:    

 

•  To reduce the area that wi l l  be affected by the Project,  and  

                                                   
1 Uni t  a rea used in  the farm lands equ iva lent  to 522.5  m2  
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•  To evaluate the methods that may al low minimize the use of sodium cyanide in the 

process.      

 

Once the environmental  permit is  obtained, the engineer ing des ign contract wi l l  be awarded 

inc luding the elaborat ion of c iv i l  infrastructure plans l ikewise mechanical ,  e lectr ic and 

specia l  insta l lat ions.    

 

1.1.1.2  P H A S E  O F  CONSTRUCT ION   

 

This phase, wi l l  last  approximately one year,  and wi l l  require a labor force of approximately 

1000 persons, between employees and contractors of the Project.   A training program has 

started for some dut ies that wi l l  be required more frequent ly dur ing the construct ion in 

order the local  manual labor have more job opportunit ies.  The distr ibut ion of the fac i l i t ies 

of  Project  is  descr ibed in F igure 1-2.  The act iv i t ies to be performed and the fac i l i t ies 

necessary to bui ld inc lude: 

 

a)  The preparat ion  of the area where the mineral izat ion with precious metals is 

located.  

b )  The c lear ing of forests and the preparat ion of the area where the rock wi l l  be 

deposited with non commercia l  value – Waste Dump site,   

c ) The c lear ing of forests and the preparat ion of the area where the processed rock 

mater ia l  wi l l  be deposi ted –Tai l ings Deposi t .   At  the beginn ing the f i rst  phase of the 

tai l ings dam wi l l  be constructed, 2 more phases wi l l  be constructed dur ing the 

operat ion of the Project.      

d )  The improvement of the access road to the Project area, where construct ion 

mater ia ls wi l l  be conveyed, 

e)  The construct ion of internal  roads in the lands property in usufruct by MONTANA ,  

f)  The construct ion of industr ia l  fac i l i t ies,  inc luding the processing faci l i t ies,  

administrat ion area (administrat ion off ices, off ice of the mine, f i rst a ids and 

tra in ing area),  the area for d iverse act iv i t ies (warehouse and workshops) and the 

area for camping, and 

g )  Reforestat ion and control  measures for the erosion around the Project.    

 

1.1.1.3  P H A S E  O F  O PERAT ION   

 

Mineral  resources assessed to the present are suff ic ient for 10 years of product ion 

approximately.   The mineral  wi l l  be extracted dur ing the f i rst  phase in open from the 

elevat ion 2225 to the elevat ion 2000.  At the same t ime, mineral  wi l l  cont inue being 
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extracted by tunnels to the e levat ion up to 1700 approximately.   Around 200 employments 

wi l l  be generated and most of  them wi l l  be recrui ted from the towns San Miguel  Ixtahuacán 

and Sipacapa.  F igu re  1-3 shows the process for the extract ion and recuperat ion of the 

prec ious metals and Figure 1-4 shows the scheme on  how the open pit  wi l l  be developed: 

 

Pr imary crushing and gr ind ing: I t  is  performed by jaws crusher and by the appl icat ion of  

water in spray to reduce the dust produced.  A mi l l  reduces the s ize of  the rock and a 

l ix iv iat ion solut ion is added (sodium cyan ide solut ion) and then i t  goes through a v ibrat ing 

sieve.      

 

L ix iv iat ion in Tanks: Consists in l ix iv iat ion tanks with t imes of  res idence of  72 hours and 

condensers,  where a soluble component of precious metals is  produced after.     

 

Counter-Current Decan tat ion : Consists in the separat ion of the precious metal  solut ion from 

the res idual  mud to produce a net enr iched solut ion.  This so lut ion goes through the c i rcui t  

of  prec ip i tat ion with z inc and the sol id res iduals go to the neutra l izat ion c i rcui t  and then to 

the ta i l ings deposi t .   The cyanide solut ions wi l l  be recovered in th is phase for re-c irculat ion 

and minimizat ion of i ts use.     

  

Precipitat ion with Zinc (Merr i l l -Crowe): The enriched solut ion is f i l tered and the 

prec ip i tat ion is  performed by e lemental z inc in powder.  The gold and s i lver precipitated 

are f i l tered, dr ied and melted.  A l l  melted mater ia l  wi l l  be cal led doré.       

 

Neutral izat ion of ta i l ings and cyanide solut ions: The cyanide present in ta i l ings wi l l  be 

completely neutral ized to components not represent ing any danger for the environment.  

The tai l ings once treated wi l l  be placed in a reservoir ,  which dike wi l l  be extended during 

the operat ion, at the end of the year 2 and at the end of year 6.     

 

1.1.1.4  P H A S E  O F  C LOSURE  OF  THE  M INE   

 

When th e operat ion is  f in ished, the main fac i l i t ies wi l l  be c losed and the s i te wi l l  be 

restored.  The purpose of the c losure and the rec lamat ion  is to mit igate the effects of the 

d isturbances produced by the Project,  reduc ing to the min imum and  el iminat ing the r isks to 

publ ic  safety besides offer ing opportunit ies for a product ive use according to the potent ia l  

use of the land.  The c losure of the open pi ts,  the ta i l ings deposit ,  and the dump wi l l  be 

conducted according to the pract ices of gold mining internat ional ly accepted. The act iv i t ies 

dur ing the c losure wi l l  inc lude: 

 

•  Removal of  those physica l  structures which may be not useful  ( infrastructure);  
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•  Closure of the open p i t ,  waste dump  site, and tai l ings impoundment, in such way to 

reduce to the minimum the potent ia l  contaminat ion of the water resources and the 

r isk of acc idents for the inhabitants of the area;  

•  Re- level ing and replacement of the soi l  and reforestat ion, and 

•  Environmental  monitor ing. 

 

1.1.1.5  E NVIRONMENTAL  MANAGEMENT  P LAN  

 

An environmental  management plan wi l l  be implemented from the start of the Project.  The 

plan includes specif ic plans (health and secur i ty, cont ingencies, safety management of 

cyanide, forestry, fauna management, surface waters, wastes, mater ia ls,  environmental  

monitor ing and audits) ,  descr ibed in Chapter 8.   MONTANA  wi l l  comply with the legis lat ion 

appl icable to the Project ,  the environmental  guidel ines of  the Wor ld Bank, the internat ional  

cyanide code and the guidel ines prepared by the United Nat ions Program for the 

Env i ronment,  re lated to the cont ingency plans.      

 

Paral le l  to the act iv i t ies of mining explorat ion that are being performed, the 

implementat ion of a forestry tree nursery has been started and the act iv i t ies for the 

prevent ion and contro l  of  the eros ion in s lopes and content ion of sediments in ditches.  

Reforestat ion in areas of the Project wi l l  start  in August 2003.  An observer commission has 

been integrated that wi l l  report on the environmental  performance of the Project.   

 

1.1.1.6  S OCIAL  PR O G R A M  O F  T H E  PR O J E C T  

 

The support ing pr ogram to those communit ies located in the area of the Project,  wi l l  be 

implemented from the start,  in order to improve the status of l i fe, educat ion, health, 

product ive capacit ies,  and the opportunit ies of commercia l  development.  To ful f i l l  these 

goals the establ ishment of a foundat ion is p lanned which wi l l  receive per iodical ly the 

donat ions of MONTANA, internat ional  ent i t ies and non -governmental  organizat ions 

interested in part ic ipate in the development of the region.  In the structure of th is 

foundat ion part ic ipat ion wi l l  be granted to the communit ies through their  representat ives in 

the design of the programs that should be implemented.  This foundat ion wi l l  cont inue i ts 

development act iv i t ies even after the c losure of the mine, to contr ibute to the susta inable 

development of the communit ies of the area. 

 

 

 

 



Figure 1-1:  Location of the Project

Source: CTA, 2003
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1.2  ENVIRONMENTAL AND SOCIAL SCENERY 

 

The environmental  sc enery of the Project is  descr ibed according to the areas that wi l l  be 

potent ia l ly impacted.  These areas are:  

 

•  Area of nat ional  and regional  inf luence:  Inc ludes the country and the department 

of San Marcos, where the Project is  located, 

•  Area of inf luence by the traf f ic:  Inc ludes the area from the Community of  S iete 

Platos over the Cui lco River,  going through the communit ies of Chuena, La Cal ,  

through the group of houses of Cucal  of  the town of Malacatanci to,  department of 

Huehuetenango, to reach the Inter-American Highway CA-1, guiding from Cuatro 

Caminos to Huehuetenango.     

•  Area of indirect inf luence: Cover ing the town of San Miguel  Ixtahuacán mainly to 

and in a lesser extent to the town of S ipacapa.    

•  Area of d i rect  inf luence: embracing part  of  the sub-watershed of the Tzalá River, 

the micro-watershed of the stream Quiv ichi l  and embracing the communit ies of 

Agel2,  San José Nueva Esperanza, San José Ixcanichel mainly, and Tzalem in a 

lesser extent.    

 

The fo l lowing descr ipt ion corresponds to the area of d i rect  inf luence.    

  

1.2.1  DESCRIPTION OF THE NATURAL ENVIRONMENT 

 

Climate Conditions:  The Project is located in the region of the highlands of the country, 

in a dry str ip with high temperatures and def ic ient precip i tat ions (approximately 1000 

mi l l imeters per year) fol lowed by the Cui lco River, bounded north by the Sierra of the 

Cuchumatanes and to the south by the volcanoes Tacaná and Tajumulco.   

 

Soils and their uses:  Soi ls are eroded in deepness lesser than 30 cent imeters, at a 

rugged re l ief ,  produced by volcanic ash, brown color and generous c layish texture.  In this 

area there are not b ig farms, but exists agr icul ture for subsistence, g iven by the 

agr icul tures in lands of smal l  s izes.   There three types of use:  annual  harvest (corn and 

beans associated with zucchin i ,  pumpkin and chi lacayote),  natural  pastures and woods.   

 

                                                   
2 In  the car tographic maps appear the name “Aje l ” ,  however,  in  the area i t  is  known as “Agel”  and 

th is  is  the way i t  is  wr i t ten in  the d i f ferent  s ignals,  but  i t  re fers to the same v i l lage.   
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Sources of Surface Water:  To the south of the Project is  located the Tzalá River,  having 

an hydrographic basin  of 60 Km2;  to the north the stream Quiv ichi l ,  w i th a bas in  area of 18 

Km2  and both f low to Cui lco River.  Before the conf luence of the Tzalá River, the Cui lco 

River receives the waters from Río Grande, with a bas in area of 450 Km2  and the Ixchol 

River,  with a basin  area of 90 Km2 .  

 

The volume of the r iver Tzalá var ies s ignif ic ant ly dur ing the dry and rainy seasons, from 

lesser than 0.5 and up to a lmost 7 m3/s with a medium volume of 1.31 m3/s.  The Quiv ichi l  

stream is intermittent, with a smal l  f low during the dry months and the volume var ies from 

0 to 0.70 m3/s and a medium volume of 0.13 m3/s.   

 

The qual i ty of the water of both r ivers is good for the aquat ic l i fe in general ,  not 

present ing toxic ev idences.   The aquat ic l i fe in the r ivers is  character ized by the presence 

of macro- invertebrate forms and one or two species of f ish, depending on the season of the 

year.   

 

The water both in the r iver Tzalá and in the stream Quiv ichi l  are not used for product ion or 

d i rect  consumpt ion purposes,  due in part  to the strong s lopes at both s ides of  the r ivers 

s ince the i rr igated areas and the areas with populat ion are above the level .    

 

Flora and Fauna:  Woods are P ine-Oak, secondary and low height,  few exceed 20 meters 

height and some patches are observed of p ines and others of oaks, d ispersed and 

fragmented forestry.  Pr imary woods do not exist in the area.  A great number of birds is 

observed, the report on mammal ians and serpents in the zone was short due this zone has 

a great populat ion, the soi l  is  used for corn cult ivat ion and shepherding, besides the 

inf luence of the c l ime.  There are not species in danger of ext inct ion in the area.       

 

Protected Areas :   The volcano of Tajumulco is  located southwest about 60 km far and the 

Volcano of Tacaná is  located to the west about 100 Km in stra ight l ine.   The f igure 5.6-7 in 

the page 5-73 descr ibes the locat ion of the protected areas in the region.  

 

1.2.2  SOCIAL AND ECONOMIC ENVIRONMENT OF THE SURROUNDING 

COMMUNITIES 

 

The Project is  located in the town of San José Nueva Esperanza (107 inhabitants),  near the 

communit ies of Agel (931 inhabitants) and San José Ixcaniche (370 inhabitants),  belonging 

to the c i ty of San Miguel Ixtahuacán, where two ethnic groups exist ,  Mames (99.31 %) and 

hal f-breed (0.69%).  The predominant language is  Mam and as a second language some 

speak Spanish.     
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Most  of  the populat ion is  dedicated to the agr icu l ture for dai ly  l iv ing,  by corn and beans 

sowings.  The agr icu l tura l  system does not produce prof i ts  and many chiefs of  fami l ies have 

to move dur ing some seasons of the year to the south of the country to work in the cut of 

coffee and sugar cane.  Some fami l ies complement these incomes with money remittances 

from relat ives res id ing in USA.  Some have catt le and others make products of c lay.      

 

1.3  POTENTIAL IMPACT TO NATURAL, SOCIAL & ECONOMIC 

ENVIRONMENT  

 

The potent ia l  envir onmental  and socia l  & economic impacts of the Project were evaluated 

for the di f ferent geographic areas of inf luence: 

 

•  Area of nat ional  inf luence: Due to the payment of  taxes and royalt ies according to 

the Min ing Law dur ing the operat ion of the Project,   

•  Area of inf luence by traff ic :  Dur ing the di f ferent phases of the Project,  raw 

mater ia ls and equipment wi l l  be conveyed by this route,     

•  Area of indirect  inf luence: Dur ing the operat ion of the Project ,  MONTANA  wi l l  pay 

royalt ies to the munic ipal i t ies of San Miguel  Ixtahuacán and Sipacapa according to 

the Mining Law and there might be other impacts due to the expenses generated by 

the contractors.          

•  Area of  d i rect  inf luence: Most of  the employees wi l l  be recru i ted from the 

surrounding communit ies where environmental  and socia l  impacts wi l l  be produced. 

 

The environmental  impacts were ident i f ied us ing the guidel ines of the World Bank, based 

on the exper iences of other projects by an impact matr ix [ R e f . :  1 1- 35 ] ,  afterwards each 

potent ia l  impact was evaluated quant i tat ively using a methodology that has been used in 

other s imi lar projects in the region.  The matr ix i l lustrated in the evaluat ion of the 

potent ia l  impacts result ing after the appl icat ion of the plans of environmental  management 

is  descr ibed in the Table 6.1-6.   The relevant environmental ,  social and  economic impacts 

for the di f ferent phases of the Project are descr ibed as fo l lows.  
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1.3.1  DURING THE CONSTRUCTION 

 

At a nat ional  level  there wi l l  be an increase in the commercia l  exchange due the investment 

required for the Project ,  US$ 97 mi l l ion dur ing the f i rst  3 years,  f rom which about US$ 25 

mi l l ion wi l l  be for local  purchases and the remaining wi l l  be for the importat ion of 

equipment and machinery.  Tax incomes wi l l  be generated by tax payments of the local 

contractors,  mainly by the value-added tax (IVA) and Income Tax.      

 

In the area of inf luence by the traff ic ,  there wi l l  be more c irculat ion of vehic les, s ince this 

route wi l l  convey contractors and raw mater ia ls necessary for the construct ion (equipment, 

machinery, construct ion mater ia ls).  S ignif icant levels of dust generated by traff ic are not 

expected, because some sect ions of  the route wi l l  be covered, near the sect ions with 

populat ion, with dust control mater ia l  (water,  magnesium chlor ide or calc ium chlor ide).   

The speed and schedules for traff ic wi l l  be ruled in those sect ions where this route crosses 

the communit ies of  S iete P latos,  Chuena, la Cal ,  and the town of Cucal ,  for the non -

al terat ion of the tranqui l i ty dur ing nights and luncht ime.    

 

In the area of indirect and direct inf luence, i t  wi l l  be an increase in the commercia l  

exchange, because some of the contractors might lodge in the surrounding towns.  The 

act iv i t ies of  mining explorat ion developed by MONTANA  s ince 1996 which have been 

increased dur ing the years a l lowed San Miguel Ixtahuacán to develop some lodging and 

feeding services to the employees and contractors of MONTANA. 

 

Most of  the non -qual i f ied staf f  (approximate ly 80%, 800 work ing jobs) wi l l  be recru i ted in 

the c i t ies of  San Miguel  Ixtahuacán and Sipacapa, to minimize the migrat ion of  persons to 

the area.  The contractors wi l l  be provided with a transportat ion system to fac i l i tate the 

access and departure of the staff of the Project area.  The staff  wi l l  spend their salar ies in 

their respect ive communit ies or wi l l  use them for the necessary savings that may be used 

in smal l  business after the construct ion when the demand of manual labor wi l l  be reduced.  

The Project wi l l  have an important impact in the generat ion of employment and savings, 

specia l ly in these years when the internat ional  pr ices of the coffee and sugar have drop 

s igni f icant ly,  and have affected the usual  migrat ion to the south coast of the country, and 

therefore reduced the tradit ional  incomes produced by those act iv i t ies.   Important socia l  

impacts are not expected s ince only a reduced number of foreign employees wi l l  work in 

the construct ion of the Project (approximately 100 persons).   Among the most important 

environmental  impacts are:  
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Potent ia l  Impact in the qual i ty of  the a ir :   The construct ion of  the Project  wi l l  increase 

actual  levels of  contaminat ion in the a ir  but not s igni f icant ly.   The emitt ing sources of 

mater ia l  becoming part ic les are roads.  Dur ing the construct ion, the roads ins ide the 

Project,  other surfaces and selected sect ions of the road, wi l l  be covered with a dust 

control  mater ia l .   The breathable part iculate matter (PM -10) wi l l  be monitored and kept 

bel low the air  qual i ty guidel ines of the World Bank.   

 

Potent ia l  Impact in the levels of  noise:  Actual  levels of  noise (minimum average: 29 dBA & 

maximum average: 83.3 dBA) wi l l  increase due to the construct ion machinery and 

equipment,  bes ides the increase of the traf f ic .   Due the s ize the propert ies that wi l l  be 

acquired by MONTANA  est imat ions are that the level  of  noise in the per imeter of  the 

Project s i te and in the closer receptors wi l l  not surpass the l imit recommended by the 

World Bank.   

 

Potent ia l  Impact over the change in the forests coverage (forest and non -forest):  The 

construct ion of the Project considers the c lear ing of vegetat ion in the areas where the 

open p i t  wi l l  be located, the waste dump site,  and the ta i l ings impoundments area, l ikewise 

other areas for industr ia l  use.  These areas are actual ly covered with patches of secondary 

wood of p ine,  oak and cul t ivated areas,  these areas wi l l  be removed and wi l l  become about 

289 hectares.  In August 2003, a reforestat ion program wi l l  begin  in areas that wi l l  not be 

intervened and could be used as buffers,  and in about 150 hectares of lands property of 

th ird part ies,  neighbors of the Project.   The communit ies of the area have the tradit ion of 

taking care of the wood, because i t  represents a source of energy and therefore there is a 

constant renovat ion of the wood, which wi l l  a l low reforestat ion in the lands property of 

th i rd part ies.       

 

Potent ia l  impact on the qual i ty of  the surface water:   The movement of  soi ls,  removal  of  

vegetat ion,  and preparedness of the areas for construct ion wi l l  fac i l i tate the transportat ion 

of sediments to water sources.   From January 2003 a program to contro l  the sediment 

transport has been started from the s lopes to the r ivers, by structural  and natural  

measures,  in smal l  rav ines the insta l lat ion of  d ikes of  gabions has started that wi l l  reta in a 

good port ion of  sediment.   I t  is  expected an increase of suspended mater ia l  in water 

sources dur ing ra iny season, however,  due that the surface of the soi l  in the zone has a  

high capaci ty of inf i l t rat ion, the water spi l led and the transportat ion of sediments wi l l  be 

minimum.  During the construct ion the plan for the management of surface waters wi l l  be 

implemented to introduce better pract ices to control  the erosion. 

 

Potent ia l  impact on visual  attr ibutes: At the end of the construct ion, the landscape wi l l  

change, due to the existence of big industr ia l  fac i l i t ies,  besides the area of the open pit 

that wi l l  be exposed.  The impact wi l l  be v is ib le from the sect ions of those communit ies 



Montana Exp loradora de Guatemala ,  S .A.       Execut ive Summary 
E&SIA Study of  the Mar l in  Min ing Pro ject           San Marcos,  Guatemala  – June 2003 

 

Execut ive Summary 1-17 

closer to the road, from the south of the r iver Tzalá, and from some points in the route 

where raw mater ia ls  and construct ion mater ia ls  wi l l  be conveyed.  The reforestat ion 

program wi l l  mit igate part ia l ly the landscape intervent ions.    

  

1.3.2  DURIN G THE OPERATION  

 

The Project wi l l  pay royalt ies to the government according to the Mining Law.  Dur ing th is 

phase that wi l l  last  approximately 10 years,  tax incomes of the country wi l l  be impacted.        

 

The Project wi l l  generate socia l  and economic impacts in the area of indirect inf luence, in 

the munic ipal i t ies of San Miguel Ixtahuacán and Sipacapa, due mainly to the payment of 

royalt ies and by the inf luence that might be pract iced by the contractors res id ing in there 

temporar i ly.  The munic ipal  incomes wi l l  increase s ignif icant ly from the in i t iat ion of the 

Project and wi l l  increase as the product ion increases, which wi l l  a l low the munic ipal i t ies to 

invest in soc ia l  infrastructure.   A part  of  the royalt ies wi l l  be paid in the munic ipal i ty of 

S ipacapa,  when the extract ion is  performed in i ts terr i tory.    

 

In the area of inf luence by the traff ic ,  a safety and s ignal  program wi l l  be implemented to 

avoid acc idents and to minimize the product ion of dust and noise.  Besides, the safety 

plans for the transportat ion of cyanide that wi l l  be implemented by DuPont; there wi l l  be 

cont ingency p lans in case of  any spi l l s  of  o i ls  or  other chemicals ,  which wi l l  be coordinated 

by the pert inent author i t ies and the neighbors of the area.      

 

Main impacts of the Project in the area of d irect inf luence are descr ibed as fo l lows:     

 

Potent ia l  impact in the economy:  From more than 200 employments generated by the 

Project,  approximately 180 wi l l  be staff  recruited local ly.   This staff  wi l l  be hired dur ing the 

10 years that may last  the mining extract ion.  Therefore, about 150 fami l ies wi l l  improve 

their expectat ions in health, educat ion and qual i ty of l i fe.   They wi l l  be in capacity to save 

money, to improve their  abi l i t ies by the tra in ing from the work.  Fami l ies ’  chi ldren wi l l  have 

better opportuni t ies to go to school .   The investment of  the munic ipa l i t ies is  expected in 

socia l  infrastructure by the increase of their  incomes by the royalt ies paid by the Project.  

The role of the Foundat ion wi l l  improve the generat ion of micro-companies generat ing the 

bases for a sustainable development without the Project.      

 

Impact on geomorphology:  Necessary se ismic and geo-technical  studies have been 

performed in the design of the components of the Project,  in order to guarantee the 

stabi l i ty of the structures to long term.   
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Potent ia l  Impact on the Qual i ty of the Air :  The operat ion of the Project wi l l  increase the 

amount of  suspended part ic les in the a i r .   The suspended part ic les in the a i r  wi l l  increase 

by the movement of  rocks,  crushin g of mater ia l  and the movement of  the machinery.   The 

appl icat ion of  a suppress ing mater ia l  of  dust in se lected sect ions of  the road and the water 

that wi l l  be appl ied to control  the dust in pr imary crushing phases of the rock wi l l  reduce 

the levels of mater ia l  in part ic les and the levels under the standards for environmental  

qual i ty of the World Bank wi l l  be obtained.    

  

Potent ia l  Impact on the levels of  noise and v ibrat ions:  Explos ions of rock, excavat ion, 

transportat ion of mater ia l  to the dump and to the mi l ls  area, gr inding and the 

transportat ion of ta i l ings to the dam, wi l l  produce noise and v ibrat ions.  Est imat ions made 

to the per imeter of the s i te of the Project,  which wi l l  occupy approximately 600 hectares,  

indicates that the maximum levels recommended by the World Bank wi l l  not surpassed, by 

the instal lat ion of muff lers in the mobi le equipment and the construct ion of berms of ster i le 

rock in the necessary areas.  Dur ing evening hours explos ions wi l l  not programmed in order 

to avoid noise and v ibrat ions.       

 

Potent ia l  Impact in the change of the vegetat ion coverage (forest and non -forest):  Dur ing 

th is phase vegetat ion wi l l  be removed in those areas where the waste dump site and the 

ta i l ings dam wi l l  be located.  Once in operat ion, the process of reforestat ion wi l l  be 

advanced, s ince th is  process wi l l  s tart  form the construct ion.   The program for the 

management of f lora wi l l  a l low the relocat ion of the species ident i f ied as important.   

Reforestat ion is expected at the terminat ion of the per iod of operat ion, in surrounding 

lands approximately 150 hectares, which wi l l  compensate the deforested area by the 

Project .   Forestry species,  shrub- l ike or herbaceous in danger of  ext inct ion do not ex ist  in 

th is area.       

 

Potent ia l  Impact on waters:  Dur ing the dry season most of the water of the process, up to 

85%, wi l l  be col lected from the rainy water stored in the ta i l ings deposit .   The remaining 

percentage,  equivalent to 0.019 m3/s (consider ing a cont inues and homogeneous extract ion 

dur ing 6 months),  wil l  be pumped from the r iver Tzalá to a tank near to the industr ia l  

fac i l i t ies.   In the dry season i t  was establ ished that the r iver Tzalá receives a port ion of 

groundwater of  approx imate ly 0.50 m3/s .   Dur ing a f ie ld survey conducted in June 2003 

lengthwise the r iver,  ut i l i zat ion of the water of  the r iver was not registered, due to the 

strong s lopes in the hi l ls .   Some smal l  areas are i rr igated from the spr ings in the hi l ls  and 

they wi l l  not be affected by the Project.   Dur ing the ra iny season i t  wi l l  not be necessary to 

pump water from the Tzalá r iver.  

 

The qual i ty of the water of the surface might report increases of suspended sol ids.  The 

implementat ion of measures to prevent erosion and sediments transport that have already 
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started wi l l  contr ibute to mit igate the impact.   Addit ional ly,  the geology of the surface of 

the area, which a l lows high rates of inf i l t rat ion, wi l l  reduce the loss of soi l  and the 

transportat ion of sediments.     

 

The hydrological  research performed in the area of the open pit ,  where in March 2003 a 

wel l  of 240 meters depth was dr i l led in the lower s ide of the pit ,  and in which no water was 

found, indicates that the open pit  probably wi l l  be operated in dry and, during the rainy 

season, the water f lowing to the open pit  wi l l  be pumped to the ta i l ings deposit .      

 

Perforat ions with hydrological  purposes performed in the area indicate that the 

groundwater moves by fractures with non -def ined patterns to depths with var iat ions 

between 200 meters in the upper s ide of  the Project  and 100 meters in the lower s ide.   

Impacts on the groundwater are not expected, because ta i l ings wi l l  be neutra l ized before 

being p lace in the ta i l ings dam.  The tai l ings dam wi l l  be des igned and constructed to 

minimize the inf i l t rat ion of water to the aquiferous level.       

 

Potent ia l  Impact on the aquat ic l i fe:   The impact on water  qual i ty  dur ing the ra iny season 

might have consequences on the aquat ic l i fe,  mainly due to an increase of suspended 

part ic les.   The implementat ion of the control  measures for eros ion and sediments 

transportat ion wi l l  minimize the dragging of sediments.    

 

Potent ia l  Impact on the Wi ld l i fe:  The noise generated by the Project  wi l l  have impact 

mainly in birds.  Dur ing the construct ion of the Project,  the terrestr ia l  wi ld l i fe wi l l  be  

moved  to buf fer areas that wi l l  be located around the Project.   The noise and human 

act iv i ty wi l l  make birds to f ind preferably more peaceful  areas located outs ide the s i te of 

the Project.   The reforestat ion program wi l l  provide more favorable condit ions to produce 

food for the birds.  Species in danger of ext inct ion do not exist  in th is area.         

 

Potent ia l  Impact on v isual  attr ibut ions: The impact wi l l  increase in t ime in the Project area,  

as the open p i t  goes deeper,  due to the extract ion of rock, l ikewise the accumulat ion of 

rock with low content of precious metals at the dump, and the accumulat ion of tai l ings of 

processed rock in the ta i l ings impoundment.  In the other hand, programs for reforestat ion 

wil l  be already started and as they growth they wi l l  cover the landscapes to the Project.  

The areas where landscapes changes wi l l  be observed,  are not of  tour is t  va lue and are less 

transi ted.         

 

Potent ia l  Impact on socia l  condit ions: The Foundat ion that MONTANA  wi l l  sponsor wil l  work 

toward the development of the abi l i t ies and capaci t ies in the surrounding communit ies of 

the Project .   These abi l i t ies wi l l  be focused to the format ion of those capaci t ies that wi l l  

a l low these communit ies to reach a susta inable development after the c losure of  the 
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Project.   Dur ing the f i rst  years, the creat ion of smal l  business wi l l  be promoted in sel l ing 

services and the provis ion of goods to the Project.     

 

E lectr ic i ty wi l l  be suppl ied to San José Ixcaniche, and the water supply ing system wi l l  be 

improved by the insta l lat ion of d is infect ing system, l ikewise for the town of Agel  and San 

José Nueva Esperanza. The Foundat ion wi l l  br ing ass istance and support to the serv ices of 

health for the attent ion of the inhabitants of the surrounding c i t ies and towns.  Support 

wi l l  cont inue to educat ion in San José Ixcaniche and l ikewise in San José Nueva Esperanza.   

The improvement of roads and the construct ion of br idges on the r iver Cui lco leading to 

Huehuetenango wi l l  a lso increase the possib i l i t ies of the commercia l  exchange.     

 

1.3.3  DURING THE CLOSURE OF THE MINE 

 

At the c losure of the Project roya l t ies wi l l  not be paid more both to the Centra l  Government 

and munic ipal i t ies.   The demand of the contractors for lodging wi l l  be reduced s igni f icant ly.  

In the area of d irect inf luence the main impacts wi l l  be: 

 

Potent ia l  Impact on v isual  attr ibut ions:  The Plan for the reclamation  of the open p i t  and 

other structures such as the dump and ta i l ings dam, bes ides,  the dismant l ing of the 

industr ia l  fac i l i t ies wi l l  improved gradual ly the v isual  impact in  the landscape. These areas 

wi l l  be reforested and the trees would have reached 5 meters height.        

 

Potent ia l  Impact on the local  economy:  The number of employments wi l l  be strongly 

reduced from about 200 to 40, and wi l l  be mainta ined dur ing the phase of c losure.  Most of 

the employment dur ing th is phase wi l l  be recrui ted from the local  populat ion for 

reclamation  labors.        

 

Dur ing the reclamation  specia l  attent ion wi l l  be given to the stabi l i ty of s lopes to long term 

and to the chemical  qual i ty of the water.   Barr iers wi l l  be insta l led to restr ic t  the access to 

the open p i t  and to minimize the r isk of accidents.     

 

The lands in usufruct that Per idot,  S.A. has g iven to MONTANA ,  may be administrated by 

the Foundat ion, which by the direct ive structure with the part ic ipat ion of the communit ies,  

munic ipal  author i t ies and non -governmental  organizat ions for development wi l l  have 

inf luence in the u se and the complete reclamation  after the per iod of c losure.   
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1.4  ENVIRONMENTAL, HEALTH AND SAFETY MITIGATION MEASURES   

 

1.4.1  MITIGATION  MEASURES 

 

In the design of the Project have been incorporated the necessary measures to mit igate, 

minimize or nul l i fy potent ia l  impacts.  The potent ia l  environmental  impacts are minimized, 

mit igated and compensated with the implementat ion of the plans for environmental  

management.  The environmental  impacts become important when exceed the st ipulated 

values in the appl ied standards, in th is case by the World Bank.     

 

1.4.2  ENVIRONMENT, HEALTH AND SAFETY, AND CONTINGENCY PLANS 

 

MONTANA  wil l  implement a plan for environmental  management from the start  of  the 

operat ions of the Project.   The plan for the environmental  management inc ludes plans for 

speci f ic  managements,  des igned to guarantee that the construct ion and operat ion of the 

Project wi l l  perform according to the environmental  laws and guidel ines of the mining 

industry.   The plan inc ludes the fo l lowing components:    

 

•  Environmental  pol ic ies and commitments by MONTANA ,  

•  Scheme of the organizat ion to guarantee the environment, health and safety,  

•  Plan of forestry management,  

•  Plan of wi ld l i fe management,  

•  Treatment of waste waters,  

•  Prevent ion Plan to contro l  ac id dra inage from rock 

•  Plan of water management,  

•  Plan of mater ia ls management,  

•  Management and disposal  of  wastes System, 

•  Program of environmental  monitor ing, 

•  Contingency Plans,  

•  Health and Safety P lans,  

•  Environmental  Audits and 

•  Plan for the management of the abandonment of the area and restorat ion of the 

affected systems.  
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Each of  these components are “guidel ines” and as they are, wi l l  be evaluated, actual ized 

and improved per iodical ly according to a new informat ion, new condit ions of the s i te,  to 

change in the operat ions and modif icat ions in the organizat ion.   

 

Environmental  Pol ic ies and Commitments:   MONTANA  is  a company that in the 

development of i ts operat ions acts with responsib i l i ty in the socia l  and environmental     

f ie lds,  under a unique group of pr inc ip les as those appl ied by Glamis in i ts internat ional  

operat ions.      

 

Scheme of the organizat ion to guarantee the environment, health  and safety:   MONTANA 

is  a lready provided with an environmental  coordinator in i ts administrat ive structure, who 

is working with the support of 25 employees in the preparedness of a forestry nursery, 

construct ion of works to reduce and minimize the erosion  and the transportat ion of 

sediments in the areas of explorat ion.  Besides, there is a person in charge of health and 

safety.  These two persons are under the supervis ion of the environmental  manager, who 

wi l l  report d irect ly to the general  manager.  At th e start  of the Project the exist ing 

structure wi l l  be re inforced for cont inued work in the implementat ion of the environmental  

management, health employment and industr ia l  safety.          

 

P lan of  forest  management: The reforestat ion wi l l  start  with the implementat ion of one tree 

nursery.  The reforestat ion wi l l  exceed the compensat ion determined by the forestry law, to 

compensate the trees that are necessary to cut down, in order to form vegetat ion corr idors 

for fauna.  I t  was establ ished that the annual reforested area wi l l  be the equivalent of 1.5 

t imes of the area that is affected besides the plantat ion of frui t  trees.  

 

Management Plan for wi ld l i fe: The areas located around the Project wi l l  be protected in 

order to relocate the fauna that is actual ly moving in the s i te of the Project.  These areas 

wi l l  be connected through corr idors of woods that wi l l  be reforested.      

 

Treatment of res idual  waters:  The  industr ia l  and domest ic waste waters wi l l  be treated 

before discharg ing them to the environment.       

 

Prevent ion and Control  P lan for the acid drainage of rock: A system wil l  be instal led to 

minimize the exposure of the air  and water to rocks potent ia l ly producers of ac id.   Actual ly,  

addit ional  tests are being performed in rocks to evaluate this s i tuat ion in deta i l .        

 

Management P lan for surface waters:   The waters wi l l  managed to avoid ra ins might 

transport harmful substances to the environment.  This wi l l  be made bui ld ing canal izat ion 

systems prevent ing the superf ic ia l  running reaches to the dump area. The water that may 
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be necessary to d ischarge from the ta i l ings dam wi l l  be analyzed and treated i f  necessary.    

The water spi l l ing under the dump wi l l  be col lected and pumped to the process.      

 

Management Plan of Mater ia ls:  MONTANA  wi l l  develop a plan for the management of 

mater ia ls,  descr ib ing general  procedures for handl ing fuels,  chemicals,  reagents and 

explos ive products.   The purpose of  the implementat ion of  th is  p lan is  to reduce to the 

minimum the potent ia l  r isks for  human heal th or to the environment,  result ing from non -

planned discharges of contaminants or dangerous mater ia ls to the environment.     

 

System for wastes disposal  and control  of  emiss ions: A sanitary landf i l l  wi l l  be constructed 

and specia l  deposi ts for the temporary storage of other wastes that must be del ivered to 

specia l ized companies wi l l  be avai lab le.   There wi l l  be a lso one area for  b io-remediat ion ,  

where the soi l  contain ing hydrocarbons wi l l  be placed.  A structure wi l l  be provided to 

handle a l l  organic wastes.       

 

P lan of Environmental  Monitor ing: The program of environmental  character izat ion in i t iated 

in Ju ly 2002 wi l l  be extended dur ing the l i fe of  the Project  and even more after the c losure 

of the Project .   At the start  of  the Project i t  wi l l  become a system of environmental  

survei l lance, which wi l l  end after the establ ishment of the success of the c losure.   

 

An observer commiss ion wi l l  be integrated by representat ives of the munic ipal i t ies,  

delegates of the departments of MARN of San Marcos and Huehuetenango, representatives 

of the c iv i l  society, one profess ional and one representat ive of MONTANA ,  in order to ver i fy 

the implementat ion of the plan for the environmental  management.  Their  reports wi l l  be 

enclosed to the monitor ing reports.      

 

Cont ingency Plan:   The in it ia l  vers ion of  the p lan is  prov ided with in the E&SIA study, which 

wi l l  be actual ized by the methodology suggested by UNEP for mining.   

 

Environmental  Audits: Audits wi l l  be made annual ly on the environment, health and safety 

as the feedback for  the Management of  Project  and MARN on the compl iance of  the 

environmental  commitments,  procedures and resul ts of  the plan of environmental  

monitor ing.    

 

Management Plan for the abandonment of the area and the restorat ion of the affected 

systems:  This  p lan wi l l  al low the recuperat ion of the areas occupied by the Project after 

the c losure of the operat ions.   The scopes of the plan are based in the e l iminat ion of per i ls  

and r isks to persons, to restore by vegetat ion the areas that were c leaned at the start of 

the Pr oject ,  restor ing of the open p i t ,  dump, ta i l ings dam, and industr ia l  fac i l i t ies.      
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1.5  ENVIRONMENTAL VIABILITY OF THE PROJECT 

 

1.5.1  SCENERY WITHOUT THE PROJECT  

 

In the scenery without a Project,  the act iv i t ies of mining explorat ion that at the present 

const i tute the only source of pr ivate work and commercia l  exchange, wi l l  end. The 120 

employees of the mining explorat ion wi l l  return to their  agr icul tural  labors.   The rate of 

deforestat ion wi l l  poss ib le cont inue with the tendencies observed dur ing the last  10 years,  

at  a rate of  1% in 11 years.   In the region other opt ions are not v isual ized a l lowing the 

development of the area, because this is not an area where other type of industry can be 

insta l led, or an area that could generate an important commercia l  increase.  In the other 

hand, the fert i l i ty of  the soi l  is  being lost as years goes by and the increase of the eros ion, 

which every year wi l l  be more di f f icul t  to reach a product ion to cover feeding needs of the 

communit ies.   For the communit ies,  the drop in the pr ices of the coffee and sugar has 

decreased their  incomes also, because this s i tuat ion does not al low them to f ind job in the 

south coast  of  the country,  dur ing the cut of  cof fee and sugar cane.  I t  is  probably that 

more people migrate looking for job to th e nearest c i t ies or outs ide the country.    

 

1.5.2  SCENERY WITH THE PRO JECT  

 

In the scenery with the Project,  an important investment wi l l  be generated and 

expectat ions wi l l  open for other mining companies to invest in the country, improving the 

business s i tuat ion and the possib i l i ty of reducing unemployment, mainly in the rural  areas 

of the country.     

 

Dur ing the operat ion of the Project roya l t ies wi l l  be paid to the centra l  government and to 

the munic ipa l i t ies of  San Miguel  Ixtahuacán and S ipacapa.  The munic ipal i t ies could invest 

these addit ional incomes in the improvement of socia l  structures in the same town and in 

those communit ies of the town.  This phase wi l l  last approximately about 10 years.  

Employments generated by the Project (180) wi l l  a lso increase the levels of the abi l i t ies of 

work,  commercia l  exchange and savings.   These persons and other with incomes coming 

from the services or suppl ies to the Project wi l l  have no need to go to work to the coast, 

which br ing expectat ions for their  ch i ldren to attend schools and therefore to increase the 

level  of a lphabet izat ion.  Improvements can be expected also in health services.  By the 

improvement of the infrastructure of roads, the socia l  and commercia l  exchange wi l l  be 

easier with Sipacapa and Huehuetenango.   
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This Project might generate impacts on the v isual  attr ibutes, because the embossment and 

the landscape wi l l  be modif ied.   MONTANA  wi l l  implement mit igat ion and control  measures 

necessary for the potent ia l  environmental  impacts result ing from the operat ion of the 

Project become tolerable and minimized. The rhythm of the l i fe in the communit ies and 

towns of San Miguel  Ixtahuacán and Sipacapa wi l l  change.   

 

At  the end of the Project ,  there wi l l  be more persons with better abi l i t ies to obta in better 

employees and to in i t iate their  own business.   Stronger commercia l  connect ions wi l l  be 

developed with Sipacapa and Huehuetenango. It  is  poss ib le that the in i t iat ives of 

sustainabi l i ty that MONTANA  wi l l  canal ize by the Foundat ion wi l l  succeed, which wi l l  br ing 

the communit ies new sources of incomes and wi l l  reduce the impact that wi l l  be generated 

with c losure of the Project.    


