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Abstract 

The closure of San Martin gold mine in Honduras has become a showcase for Goldcorp operations located 

in undeveloped countries, where the challenges of closing a mine are not only technical but also social. San 

Martin facilities have been converted from an open pit/heap leaching operation to a productive farm and 

hotel open for ecotourism, both managed by a non-profit Foundation.  This paper describes the closure 

process of the mine and the key factors to achieve a sustainable post mining project including: concurrent 

reclamation, topsoil management, sulphides encapsulation, erosion prevention and drainage systems, and 

hydro-geologic modelling; and the challenges to convert a closed gold mine into a sustainable project that 

continues to provide economic opportunities for the surrounding communities. 

1 Introduction 

For a long time, the mining industry has been a source of employment and economic activity in rural areas of 

many undeveloped countries. In some Latin American countries, mining not only provides economic 

stability, but also the community's basic needs (electricity, drinking water, education, and healthcare). The 

communities located near a mine operation have high expectations for good salaries, improvements to their 

living condition and technology transfer. Many times in the past, these expectations were not fulfilled since 

most of the revenues generated by the mine were not reinvested in the surrounding communities, and the 

mine sites were abandoned without a proper closure (Pasco-Font, 2001). 

Mining companies have since learned from past experiences and now realise the importance of working with 

the communities to maintain constant communication and resolve the environmental and social issues related 

to their mining operations. Also, financing organisations are requiring that new mining projects must include 

adequate social and environmental impact assessments in their feasibility studies. The demands from 

communities, NGOs and regulations have improved the reclamation techniques used once operations are 

finished (Pasco-Font, 2001). 

On the social side, rather than just making donations to the communities, mining companies have initiated 

social programmes that help communities develop new skills that eliminate the economic dependence on the 

mining activities. The success of these programmes not only benefits the communities for the long term, but 

will change the negative image that mining companies have on the undeveloped countries (Pasco-Font, 

2001). 

San Martin gold mine, located in Honduras, Central America, is an example of "responsible mining" that 

incorporates the technical closure methods with the site’s social aspects, and demonstrates that a mining 

operation can leave a positive legacy for the local communities. 

2 Mine closure 

The San Martin Mine is located in Honduras, 66 km North East from the country's capital Tegucigalpa 

(Figure 1). The nearest village is Palo Ralo. Prior to mining, this small village of 13 families was located 

within the active mine site. In 1999, a relocation agreement was reached with the Palo Ralo residents and the 

original village was relocated to the current location 3 km from the mine site. The Palo Ralo village currently 

has over 30 families. The nearest town, San Ignacio (population 9,300), is located 9 km from the site. 

San Martin’s geography is described as tropical dry forest. The elevation ranges from 600–800 masl. Annual 

historic average rainfall is approximately 1,000 mm. During operation of the mine (2000–2009) the annual 

rainfall ranged from 555 mm up to 1,492 mm. Site temperature ranges from 17°C up to 30°C. 
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Figure 1 Location map San Martin Mine, San Ignacio, Honduras 

The mine was in production from year 2000 to 2009 as an open pit - heap leaching operation. Reclamation 

and closure were completed by March 2010 and the site is now in the post closure monitoring phase. 

Figure 2 photos show the reclamation of mine impacted areas. 

   

Figure 2 Aerial pictures San Martin Mine site years 2007 (left), 2010 (right) 

2.1 Pits and waste rock storage facility 

San Martin Mine operated two open pits: Tajo Rosa (2000–2006) and Palo Alto (2004–2007). More than 

53 million tons (ore and waste) were mined from 2000 to 2007 (Chaves, 2009). 

Key elements for the successful reclamation of the open pits included: 

 Concurrent reclamation. 

 Topsoil storage. 

 Erosion control. 

 Run off drainage. 

 Wildlife relocation. 
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 Fire breaks construction around the pit. 

 Sulphide material encapsulation. 

 Pit wall revegetation. 

Tajo Rosa pit was the first open pit to be reclaimed. After re-sloping sections of the pit wall, top soil was 

applied followed by seeding and planting of grass and trees. A drainage channel system was built to direct 

storm water runoff to the natural drainages surrounding the pit. Only a small volume of sulphide material 

was mined in the Rosa pit. The exposed sulphides were encapsulated using compacted clay and topsoil. By 

2008, Tajo Rosa pit was 100% reclaimed. The revegetation is self-sustaining and wildlife (many species of 

reptiles and birds) has returned to the open pit area. Figure 3 shows pictures the Rosa open pit before and 

after reclamation. 

   

Figure 3 Tajo Rosa in 2003 (left) and after reclamation 2010 (right) 

The Palo Alto pit ore body extended to a greater depth than in Tajo Rosa deposit, therefore a higher pit-wall 

developed, and a larger section of sulphide wall rock was exposed in the east high wall. One of the primary 

challenges in closing the Palo Alto pit was to avoid generation of Acid Rock Drainage (ARD) conditions. 

Geotechnical studies (water balance and geochemical modelling) indicated formation of an ARD pit lake 

was likely if mining proceeded below the ground water table. In order to avoid formation of a pit lake, 

mining ceased above the water table and the pit was backfilled with sulphide bearing waste rock mixed with 

limestone. The placement of the backfill material and cover were engineered to prevent water infiltration 

(Figure 4).  

To limit ARD generation from the pit wall, the exposed sulphides benches were covered with compacted 

clay, oxide material and topsoil, and then hydro-seeded. 

Revegetation of the open pit benches, wall and floor consisted of hydro-seeding with a mixture of mulch, 

grasses/tree seeds and planting native pine tree seedlings. For inaccessible benches, the seed mulch mixture 

was applied using a Bell 412 helicopter from the Honduran Air Force, as showed in Figure 5 (Chaves, 2009). 

By 2010, the Palo Alto pit was 100% reclaimed. The pit is stable and revegetation is well established 

(Figures 6 and 7). 

The waste rock storage facility contained some sulphide material mined from Palo Alto pit. The sulphide 

material was encapsulated in the upper part of the waste dump using the same ARD treatment methods as in 

the Palo Alto pit. Drainage channel systems were constructed to divert stormwater, prevent infiltration and 

ARD. Reclamation was finished in 2009 (Figure 8). 
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Figure 4 Cover design for sulphides backfill in Palo Alto pit 

    

Figure 5 Hydro-seeding Palo Alto pit wall using a helicopter 

    

Figure 6 Palo Alto backfill pit in 2007 and 2010 
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Figure 7 Palo Alto pit aerial view before (2007) and after (2010) reclamation 

    

Figure 8 Waste rock storage before (2007) and after (2010) reclamation 

2.2 Leach pad (heap) and ponds 

Crushed material was stacked on the heap from 2000 to 2005. From 2005 to 2007, the mine operated as a 

run-of-mine heap (36.3 million tons). The heap covers an area of 1 square kilometre and is 40 meters in 

height (4 lifts). Cyanide solution leaching and rinsing continued until January 2009. 

Key elements for the successful closure and reclamation of the heap and process ponds included: 

 Proper re-sloping and compaction of heap surface. 

 Representative water balance modelling. 

 Engineered stormwater channel drainage system. 

 Effective and quick establishment of the revegetation. 

A primary challenge in closing and reclaiming a heap leach facility in a high precipitation environment is to 

limit surface water infiltration. In order to accomplish this, in 2009 the sides of the heap were re-contoured to 

2:1 and the entire heap surface was compacted to approximately 90%. A topsoil cover was added followed 

by seeding with native grasses. An extensive surface drainage channel system was constructed on the top and 

sides of the heap to divert stormwater runoff into nearby natural drainages. Water balance modelling showed 

that drain down water could be effectively managed by evapo-transpiration, so ET cells were constructed in 

the existing process ponds. The three ponds were backfilled with inert material, covered with topsoil and 

seeded with high water consumption grasses. Black Willow (Salix Nigra) tree seedlings were also planted in 

the cells. 
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By 2010, on the heap revegetation was well established (Figure 9), and trees and grasses flourished within 

the ET cells (Figure 10). Infiltration into the heap has been minimal and the passive evapo-transpiration 

system has successfully contained all heap drain down. 

 

Figure 9 Leach pad before (2007) and after (2010) reclamation  

  

Figure 10 Process ponds before (2007) and after (2010) converted in ET cells  

2.3 Monitoring post closure 

In 2010, the mine’s post closure monitoring phase commenced to track the effectiveness of all closure and 

reclamation activities. Closure measures for heap cover, stormwater drainage systems, ET cells, and 

sulphides encapsulation are performing according to design and been successful in minimising the 

environmental impacts (even after a very intense 2010 rainy season). Monitoring of the ground and surface 

waters continue to show no indication of leakage or contamination from the closed facilities. Monitoring will 

continue under the supervision of onsite staff and local regulators (DEFOMIN). 

3 San Martin’s social impacts 

In the first year of operation (2000) the San Martin Mine administration signed a "Mitigation Contract" with 

the San Ignacio communities and the Honduran Environmental regulator (SERNA). The contract included a 

list of activities that the mine was required to complete during its operation in order to preserve the 

environment and to benefit the communities. 

In order to be released from the contract the mine donated infrastructure to the community: a recreation park, 

covered sports field, waste water treatment ponds, roads improvement and a welding shop for training. In 

2008, the contract was fulfilled and the mine was released from the contract by the San Ignacio communities. 
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3.1 San Martin Foundation 

Although Goldcorp had fulfilled the Mitigation Contract obligations, one objective of the Closure Plan is to 

"convert the site in a source of technology and economic development for those communities surrounding 

the closed mine". To achieve this objective, a foundation was created during the early stages of mining 

operation in 2000. 

During its operation, the San Martin Mine became a very important part of the communities around the 

project. The mine provided employment, community healthcare programmes, built infrastructure, as well as 

sponsored education and training scholarships, and supported many community programmes. In order to 

maintain the community programmes after mine closure, the non-profit San Martin Foundation was created. 

The Foundation developed pilot agricultural projects that could be scaled up to commercial operations and 

would make the Foundation self-sustainable in the long term. 

The vision of the Foundation is: "We see the potential for sustainable development and new opportunities by 

the efficient of utilisation on the available resources of the Foundation and the investment on the expansion 

of the productivity of the Syria Valley population. We see opportunities in the agriculture, health, tourism, 

education, and green technology areas". 

Many pilot projects were tested during the mining operations phase, but only those projects that 

demonstrated economical feasibility were developed on a commercial scale. 

By the end of 2010, the Foundation had many commercial projects at San Martin Mine including: a chicken 

farm, Tilapia fish, lemon trees, cattle, and an ecotourism hotel. These projects not only create direct and 

indirect jobs, but also provide the Foundation with revenue to maintain social programmes started by the 

communities and the San Ignacio Municipal Council. Also the Foundation's commercial projects provide 

training and experience, so the communities can start their own businesses. A business plan has been 

developed by the Foundation and it indicates that the site will be self-sustainable by 2013. 

In 2010, the San Martin Foundation was recognised for its social work by the Honduran Industry Association 

(ANDI) "Friend to the Communities" award. 

3.2 Chicken farm  

The chicken farm was built as a pilot project that could produce as much as 2,700 kilograms per month. In 

2009, the project was expanded for commercial production and by 2010; 82,750 kilograms of chicken meat 

were shipped from the farm. At least one chicken farm has opened in a nearby community following the 

model developed by the Foundation.  

 

Figure 11 Chicken Farm at San Martin Mine 
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3.3 Tilapia 

Tilapia fish is a very popular food source not only for local consumption but for export. In 2009, San Martin 

Foundation personnel and community farmers participated in an instructional course to learn how to operate 

a Tilapia farm. After the course, the farmers started a co-op and the Foundation donated one-half of the 

capital needed to start their own fish farm. Also the Foundation built 14 cages for Tilapia, the cages were set 

into two ponds previously used to manage the site's water. The Foundation project has a capacity to produce 

54,500 kg/year. 

 

Figure 12 Fish farmer netting their first production of Tilapia 

3.4 Ecotourism hotel 

In 2009 most of the mine personnel were laid off or transferred to other Goldcorp operations. The camp 

(employee living quarters and cafeteria), maintenance shop and admin offices were donated to the 

Foundation. These facilities were converted into an eco-hotel setting to attract people to enjoy nature 

(birding and wildlife); as well as educate the public about the site's mining history. Activities offered at the 

hotel include: tours to the closed open pits, horseback rides, camping, boating, fishing, swimming pools, 

basketball and tennis courts, and a soccer field. Tours to the hot springs that naturally flow through the site 

are also available. In 2010, more than 1,800 guests stayed at the hotel. 

 

Figure 13 Guests tour closed Palo Alto pit (left) and aerial view of the club facilities (right) 
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3.5 Cattle 

The reclaimed leach pad (100 ha) was seeded with a high yielding grass that provides year round feed for 

cattle. More than 30 bulls currently feed on the leach pad. After an eight month cycle, they are sold and new 

cattle are bought from the local communities. 

 

Figure 14 Cattle feeding on the reclaimed leach pad  

3.6 Lemon plantation 

Twenty hectares of Persian lemon (citrus and latifolia) trees were planted on the land disturbed and 

reclaimed by the mine. This type of lemon is highly sought after by the local and international market. It is 

also resistant to the area's long dry season. Full production (6,300 trees) is expected by 2013. 

3.7 White Tail Deer refuge 

White Tail Deer (Odocoileus virginianus) are an endangered species in Honduras In 2010, the Foundation 

reached an agreement with National Institute of Wildlife to build and manage a White Tail Deer refuge at the 

San Martin Mine. Eight does and one buck were brought to the site to start the herd. Once the deer herd 

population grows, they will be released into areas determined by the Institute. The refuge also provides an 

excellent opportunity to educate the community about the importance of preserving an endangered species. 

  

Figure 15 White Tail Deer living at the mine site refuge 

4 Conclusions 

Closing a mine operation in an undeveloped country presents unique challenges due to the economic and 

social impacts that mining has on the surrounding communities. Good mine closure planning should include 

a comprehensive evaluation of a mine's social aspects during the early stages of operations. By integrating 

mine closure with suitable and sustainable socioeconomic projects, social impacts can be minimised and the 

operation can avoid leaving a negative legacy.  
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San Martin's Closure Plan has been developed and implemented to successfully minimise these impacts and 

demonstrates that mining can be beneficial to the surrounding communities, the company and the mining 

industry in general.  
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