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3 
 

Executive Summary 

 

The rising demand for metal ores in the global market has accelerated and intensified 

mining activity, particularly in regions of Latin America. Panama currently holds the world’s 

largest under-developed open-pit copper mine, Minera Cobre Panama, owned by the Canadian 

company First Quantum Minerals Ltd. The project is located in the town of Coclesito in the 

district of Donoso. However the extraction process generates significant amounts of waste 

including liquid effluents, solids, and air emissions which are hazardous to the environment and 

human health. The work of a mine and its effects of production has raised concern on the 

regional, national and international scale. Because of this, McGill University has established the 

Long Term Mine Monitoring Project (LTMM) initiated in 2014 to track socioeconomic, 

terrestrial, and water changes incurred by Cobre Panama for a period of thirty years. As third 

year participants of the LTMM, our research will focus on assessing the flow of information on 

water quality monitoring from the communities’ perspective, and whether is usable for the 

community members whose locale is influenced by the mine’s activities. Through this we will 

see what information is missing, and ultimately how we can alter and improve LTMM’s current 

water quality monitoring methodology. 

Currently there are three channels of water quality monitoring of the rivers in Donoso: 

CODESA, which tracks the environmental and social commitments the company made in their 

Environmental and Social Impact Assessment; Avanzar, which uses a community-based water 

monitoring methodology and is hired by Cobre Panama; and the LTMM’s bioindicator 

methodology, which relies on the PFSS Mining Week to collect samples and on the PFSS interns 

to relay the results back to the communities. Our aim is to assess the accessibility, applicability, 

and efficiency of each structure’s monitoring technique and their results. To carry out our 

research our methods consisted in 1) scheduling and holding semi-structured interviews with key 

stakeholders from environmental organizations, scientific institutions, and members of the 

Coclesito community and 2) reviewing and evaluating government reports and the literature on 

bioindicator methodology of water testing. To further determine our three key determining 

variables from the community’s standpoint, we recorded the time spent and difficulty of personal 

experiences in inquiring and sifting through water quality data. 

 From our findings we can say the CODESA reports are inaccessible to community 

members in Donoso. We were unable to obtain them, despite being university students with 

legitimate reasons for obtaining the information, and our close geographical proximity to the 

Ministry of Environment who holds these triannual reports. Based on past reports procured, we 

can say the information is not applicable to the community because priority is not on water 

quality. Avanzar’s consistent work with and within the community to take samples and provide 

back unambiguous results twice a year allows their water monitoring methodology distinctly 

accessible, applicable, and efficient, particularly in comparison to the LTMM’s biomonitoring 

methodology. While McGill provides transparent, straightforward results to the community, the 

lack of frequency and distribution of sites in monitoring lessens the applicability and efficiency 

of results.  

 Overall, we recognize the value of LTMM bioindicator monitoring as an independent, 

neutral and accessible methodology but that its monitoring can be improved upon by mirroring 

Avanzar’s method. The LTMM must maintain relationships with key institutions and the 

communities. Our main suggestion for improving the methodology is to find a way to make it 

more frequent, and to process the results more efficiently. We hope with time that Coclesito will 
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have the resources to establish an effective and sustainable community-based water monitoring, 

which will ultimately keep the communities informed about their environment, and empower 

them to make informed decisions (such as filing complaints) if their water quality were to 

worsen.  

 

Resumen Ejecutivo 

 

La demanda creciente de metales preciosos en el mercado mundial ha generado un fuerte 

incremento de la actividad minera especialmente en América Latina. El crecimiento ha sido 

impulsado por Panamá donde se está desarrollando el proyecto de Minera Cobre Panamá 

reconocido como el más grande mundialmente. Esta empresa está ubicada en el pueblo de 

Coclesito en el distrito de Donoso y es propiedad de la compañía Canadiense, First Quantum 

Minerals Ltd. El proceso de extracción genera una gran cantidad de desechos como vidrios 

líquidos, residuos sólidos, y polución del aire; todos son riesgos para el medio ambiente y la 

salud humana. El trabajo y producción minera en Panamá ha aumentado la preocupación de la 

gente al nivel internacional, nacional y local en Panamá. Para disminuir esas inquietudes, la 

Universidad Canadiense McGill ha establecido un proyecto de monitoreo a largo plazo (LTMM) 

iniciado en 2014 para documentar cambios socioeconómicos, terrestres, y de agua por causa de 

las actividades de Cobre Panamá. Como participantes del tercer año en LTMM, nuestro enfoque 

de investigación es de evaluar los flujos de información sobre la calidad de agua, tomando en 

cuenta la perspectiva de las comunidades, y si esos son útiles para los miembros de la 

comunidades cuyo localidad están influenciada por las actividades de la mina. A través de esto 

vamos a ver qué tipo de información falta, y cómo podemos modificar y mejorar la metodología 

de monitoreo de calidad del agua actual del LTMM. 

En este momento hay tres fuentes que monitorean la calidad de las aguas de los ríos en 

Donoso: CODESA, que hace un seguimiento de los compromisos ambientales y sociales hechos 

por la compañía minera en su Evaluación de Impacto Ambiental y Social; Avanzar, contratada 

por Cobre Panama, que utiliza una metodología de monitoreo del agua basada en la comunidad; 

y la metodología de los bioindicadores, hecho por el LTMM y que se basa en la “PFSS Mining 

Week” para recoger muestras, y los pasantes del PFSS para transmitir los resultados a las 

comunidades. Nuestra meta es de determinar el acceso, la aplicabilidad y la eficiencia de cada 

estructura que hace el monitoreo y de los resultados. Nuestra metodología era basada en 1) 

planificar y realizar entrevistas semiestructuradas con actores claves en organizaciones y 

consultoras del medio ambiente, centro de investigación científicas, y personas de la comunidad 

en Coclesito, y 2) una reseña literaria de informes gubernamentales y de los métodos de 

bioindicadores para la análisis ambiental del agua. Adicionalmente, registramos la dificultad y el 

tiempo transcurrido de nuestras experiencias propias para abordar y seleccionar los datos de 

calidad de agua.  

A base de nuestros resultados, podemos concluir que en general, los informes por parte 

de CODESA, que notan el hecho o no de los compromisos adquiridos por Cobre Panamá para 

reducir los impactos ambientales y sociales, no son accesibles para la comunidad en Coclesito. 

Como estudiantes universitarios con motivos legítimos para obtener la información, también con 

nuestra proximidad geográfica al MiAmbiente que retiene estos informes trienales, nos 

quedamos incapacitados de obtenerlos. Usando los informes anteriores adquiridos, podemos 

decir que la información no es aplicable para la comunidad porque el enfoque no es sobre la 

calidad del agua. El trabajo consistente de Avanzar para y dentro de la comunidad en la toma de 
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muestres y devuelvo de resultados claros bianual, categoriza esta metodología de monitoreo 

marcadamente accesible, aplicable y eficiente, particularmente en comparación con la de 

LTMM. McGill ofrece resultados transparentes y sencillos a la comunidad, pero la falta de 

frecuencia y distribución de los sitios de monitoreo disminuye la aplicabilidad y eficiencia de los 

resultados. 

Reconocemos el valor del monitoreo de bioindicadores hecho por LTMM como grupo 

independiente y neutral, sin embargo sabemos que se puede mejorar y tratar de reflejar el método 

de Avanzar. Hay que mantener las relaciones con los actores principales en este proyecto y en 

Coclesito. Nuestra sugerencia principal para mejorar la metodología del LTMM es encontrar una 

manera de hacerlo más frecuente, y para procesar los resultados de una manera más eficiente. Lo 

que esperamos es que con el tiempo, Coclesito tendrá los recursos necesarios para establecer un 

comité de monitoreo del agua dentro de la comunidad que sea eficaz y sostenible a largo plazo. 

Esto mantendrá a las comunidades informadas acerca de su entorno, y darles la posibilidad de 

tomar decisiones informadas (como la presentación de quejas al Minesterio del Ambiente) si la 

calidad del agua se empeore.  

 

 

Project Work Hours 

Project Work Days: 

 San Jose del General: 5 

 Panama City: 28  

 

 

  This paper is divided into two main sections. First, a background and literature review on 

the mining project and an open-pit’s mines impacts and risks will be discussed. The purpose of 

this literature review is to justify the necessity for our research and water monitoring in general. 

Second, a review of our research goals and our assessments will be provided (each assessment 

will explore the methodologies used and conclusions raised), followed by recommendations for 

future years. 
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The Long Term Mine Monitoring Project: A Background 

The progress of various advancement projects from the Cobre Panama’s open-pit mine has 

raised national concerns on the social and environmental impacts it will incur, particularly within 

the communities influenced by mine’s activities. In the efforts to minimize these consequences 

McGill University established the Long Term Mine Monitoring Project (LTMM) initiated in 2014 

to track socioeconomic, terrestrial, and water changes incurred by Cobre Panama for a period of 

thirty years. McGill established partnership with the Smithsonian Research Institute along with 

the scientific institution INDICASAT (Instituto de Investigaciones Científicas y Servicios de Alta 

Tecnología) under the auspice of UNESCO and Panama’s Foro y Observatorio de Sostenibilidad 

to monitor the effects of the mine’s activities in Panama. To assure its sustainability through time 

the LTMM Project works with students from McGill University participating in the annual Panama 

Field Studies Semester (PFSS).  The LTMM will capture the changes in the communities due to 

the mine’s activity from its initial phases of expansion, to the active time of mineral exploration, 

until its closing. The goal is to provide an independent and neutral analysis whose parameters are 

accessible to the communities. The LTMM intends to: 

1) collect data for and with the community of the biophysical environment and the changes 

throughout time and  

2) establish a safe space for conservation with local stakeholders and participants to share 

collected information to help drive efforts in making effective and informed decisions.  The 

aim is also to build capacity by working with the community to help them achieve the skills 

necessary to conduct monitoring independently.  

It is important to note that the LTMM has been set up to neutrally monitor the 

environmental, economic and social effects of the mine without the corporate bias that Cobre 
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Panama carries. In 2016 our goal was to deliver the water sampling results from PFSS’ past 

monitoring to the communities and to understand whether our current methodology was 

appropriate. Given Coclesito (the community we work most closely with) inhabitants’ concern for 

water quality, it is important to understand the different stages of an open pit mine in order to 

understand the environmental consequences, particularly on the affected area’s water quality.  

 

The Cobre Panama Project 

The government of Panama has recently increased its foreign direct investment by 

reinstating the mining industry. Currently Panama hosts one of the world’s biggest undeveloped 

open-pit mines for copper, referenced as Cobre Panama Project, operated by the Canadian 

company, First Quantum Minerals Ltd. Cobre Panama is located 120 km west of Panama City and 

20 km from the Caribbean coast in the province of Colón within the town of Coclesito (Quinn and 

Pouliot, 2010). An open pit mine is a type of strip mining where ore deposits extend at a substantial 

depth underground, requiring the removal of layers of overburden and ore. It is common to deforest 

and burn vegetation above the ore deposit through the use of heavy machinery to remove the 

overburden (Golder Associates 2010). Open-pit mining is characterized as the most 

environmentally and ecologically destructive types of mining because it destroys all the vegetation 

in the mine. 

Cobre Panama is conveniently located near the Panama Canal to have easy port access for 

global shipping and is close to an undeveloped power plant to filter the copper slurry (KORES, 

2013). The mine makes up a zone of 13,600 hectares. It is estimated to have a life span of 34 years 

and a copper production of approximately 320 kilo-tons per year (ktpa). It aims to have its first 
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production by the second half of the 2017 fiscal year. The revenue of the mine is projected to 

contribute to more than 70% of Panama’s total exports (KORES, 2013). 

Stages of a mining project  

Metallic ores are known to be buried under a strip of soil or rock, known as the overburden 

or waste rock, which must be removed to access the metallic ore of interest. In an open-pit mine 

the quantity of overburden generated is substantial and requires clearing of vegetation in the initial 

phase (Golder Associates 2010). These wastes usually contain significant levels of toxic 

substances and are commonly left as backfill in open pits. 

After the disposal of overburden, extraction of the mineral ore takes place using specialized 

heavy machinery. The environmental impacts are significant. Dust is generated from bouldering 

and from trucks, and the physical and chemical separation of the mineral ore causes pollution. 

Once the mineral ore is attained, beneficiation (the separation of the metal from the non-metallic 

material of the ore) occurs (Golder Associates 2010). For copper in particular leaching or the use 

of cyanide is used for the beneficiation process, causing high-volume waste called ‘tailings’ which 

is the residue of an ore that remains after being milled (MiningWatch, 2009). Once the extraction 

is completed, the mine’s final activity is its reclamation and closure which aims to return the site 

to a state that most closely resembles the environment prior to the mining activities.  

 

Impacts and Risks of an Open-Pit Mine 

Cobre Panama is an exorbitant project that will impact adjacent ecosystems and river 

systems through different processes. This has regional, national and global implications. National 

and international issues include mainly a loss of tropical rainforest, biodiversity, connectivity of 

the Mesoamerican Biological Corridor of the Panamanian Atlantic and an increase in greenhouse 
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gas emissions. In fact, the emissions from the Project will represent an 8 percent increase in 

national greenhouse gas emissions (Golder Associates 2010). The loss of biodiversity is mainly 

accomplished through the clearing of 5,500 ha of tropical lowland forest. Even if the company 

follows through with its reforestation efforts post-closure, there will be a permanent loss of 

2,800ha (Golder Associates 2010). This clearing, among other factors such as dust, edge effect, 

changes in river flows, vibrations and noise pollution, will result in habitat loss for the flora and 

fauna present in this forest. Also, due to induced development (such as road building), there will 

be an increase in deforestation, road accidents and hunting, which will further affect the fauna. 

Most effects will occur when the forest is cleared during the construction and operations phases 

but also through loss of plant vigor due to erosion, air emissions and dust (Golder Associates 

2010).   

At the regional level, deforestation and soil compaction due to mining activities, are 

important concerns since they will alter surface waters of Donoso. According to the project’s, 

Environmental & Social Impact Assessment (ESIA), these concerns will increase water runoff and 

reduce groundwater levels. This reduction of groundwater will be enhanced through the excavation 

processes, the dewatering of the open pits (groundwater will be pumped from the open pits to keep 

them dry) and the building of many artificial lakes which will retain the water upstream from the 

communities. Overall, groundwater levels within 1 to 2 km of the open pits are expected to be 

lowered by 1m or greater, which will affect baseflows of streams in Donoso. The water levels are 

predicted to not reach their original state after closure of the mine (ELAW 2010). This is 

exceptionally problematic in times of drought. In fact, the Central American continent has been 

identified by multiple studies as one of the most affected and vulnerable regions of the planet of 

climate change, and more specifically, of increased temperatures, more widespread and intense 
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drought spells (Aguilar et al. 2005)(Sheffield and Wood 2008)(Worldbank 2009). This year, 

Panama is experiencing the driest and hottest year on record due to a particularly severe El Niño 

phenomenon and many people in Coclesito find themselves without running water (Smithsonian 

Tropical Research Institute News 2015). Furthermore, the clearing of the forest will lead to the 

loss of the microclimate regulation provided by the forest which will amplify the effects of the 

drought (Chen et al, 1999).  

The ESIA predicts that activities associated with the project that will affect air quality 

include dust generation caused by coal-fired power plant and port site material handling (coal, 

copper concentrate, receivables and fly ash), site clearing and exhaust gas emissions from vehicle 

traffic. Villagers from Coclesito reported that there has been a drastic increase in number of 18-

wheeler trucks and general traffic on the roads, which makes them fear a correlated increase in 

road accidents.  

Impacts on water resources 

One of the most significant impacts of a mining project is its effects on water quality and 

water availability within the influenced area. When mined materials are excavated and exposed to 

oxygen and water, acid may form (MiningWatch, 2010). This acid will then dissolve metals and 

other contaminants in water making a highly acidic solution, which generate harm to exposed 

organisms. Acid mine drainage also dissolves toxic metals like copper, arsenic and lead from the 

surrounding rock and these may pollute the stream bed (MiningWatch, 2010). Furthermore, metals 

are very problematic because they cannot break down in the environment. Instead, they will settle 

at the bottom of a river in a stream for extended periods and contaminate the aquatic lifeforms. 

The whole food web is then altered because of two basic biological processes called 

bioaccumulation (the direct intake of chemical and its concentration in the organism by contact, 
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respiration and ingestion) and biomagnification (the passing of chemicals to higher trophic levels 

within food chains, resulting in higher concentrations of the chemicals in predators) (Alexander, 

1999).   

Mining operations cause large disturbance of land areas, making erosion a major concern 

as it may cause sedimentation of nearby water bodies, particularly during the rainy season. If 

mining activities are not properly managed, the result is degraded soils, water, biodiversity, and 

forest resources all of which are vital to the subsistence of local residents. 

Human Health Risk Assessment 

 These disturbances to the environment will have repercussions on human and animal 

health. Once a toxic substance has contacted the body it may have either acute (immediate) or 

chronic (long term) effects. In chronic exposures, the dose is delivered at some frequency over a 

period of time while in acute exposures, the dose is delivered in a single event and absorption is 

rapid (Pohanish 2008). 

Potential water contamination was identified for multiple chemicals. In fact, arsenic, 

chromium, copper and acrolein were measured in water and/or sediment at concentrations 

exceeding guidelines for the protection of aquatic life in 2010. At that same time, the ESIA 

predicted risks of acute contamination in humans from these chemicals. In fact, risks for high 

acrolein levels were identified for the San Benito location and risks for high chromium (VI) levels 

were identified for the community of Río Caimito. Eye irritation is the most common endpoint in 

humans following acute exposure to acrolein (Golder Associates 2010). For most contaminants, 

the primary exposure pathways are the consumption of water, of locally-grown rice, and to a lesser 

extent, incidental soil ingestion. Oral ingestion of chromium has led to hematological effects, liver 

and kidney damage, decreased weight gain, and reproductive and developmental effects. Still, the 
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major target organ for chromium (VI) is the respiratory tract, which can lead to lung cancer (Golder 

Associates 2010). 

In terms of chronic contamination, arsenic, chromium, cobalt, copper, iron and manganese 

exceeded target risk levels in the ESIA. For each one of these, effects assessments were conducted 

and all chromium, cobalt, copper, iron and manganese were judged to have a low and likely 

negligible impact. Potentially elevated risks of both acute and chronic exposure were identified for 

arsenic as the result of baseline concentrations and incremental project-related water quality 

changes that affect predicted fish tissue concentrations, resulting in potential for human health 

risks (Golder Associates 2010) Arsenic is a well-documented human carcinogen affecting 

numerous organs and acute contamination causes death (Ratnaike 2003).   

As for the potential air contamination, the ESIA states that air quality modelling predicts 

all emissions will be within applicable guidelines at the nearest communities during operations, 

except for dust levels at the community of Río Caimito and chronic exposure to sulphur dioxide 

levels at the community of San Benito (Golder Associates 2010). Sulphur dioxide health effects 

of chronic exposure may harm the respiratory system (Bank 1998). There is also a predicted peak 

of 1-hour exposure concentration for nitrogen dioxide that exceeds the World Health Organization 

acute threshold at the fenceline locations (Golder Associates 2010). This exposes workers to 

potential acute health effects of nitrogen dioxide which include bronchial responsiveness in 

asthmatics (Golder Associates 2010). 

 

Current Water Monitoring in Donoso  

As mentioned above, the open pit mine of Cobre Panama has the potential to greatly reduce 

the water quality and quantity in Donoso. Thus, it is part of the mine’s contract to frequently 
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monitor the streams that are threatened by its activities. Still, as we have been told by both last 

year’s interns and the Representante of Coclesito, Eulalio Yanguez, the quality and availability of 

water is of immense concern for the community, especially with this year’s drought caused by El 

Nino and climate change.  Usually, communities obtain their water using gravity-fed aqueducts 

connected to streams that go through purification systems; however, according to the ESIA, these 

systems are badly maintained. Thus, the rivers in Coclesito that are usually used for swimming 

and fishing have lately been providing the community with the extra water needed to complete 

their everyday tasks such as bathing or laundry.   

Because of the communities’ dependence on their rivers and their desire to be informed on 

the health of these waters, the implementation of a consistent, neutral, community-based water 

monitoring (referred to as CBWM) near communities in Donoso is invaluable. It is also important 

that the results obtained by the different monitoring techniques be returned to the communities. 

Therefore, our focus was to analyze the current flows of information available on water quality 

testing of the region influenced by the mine and to identify what information was lacking.  

Currently, there are three channels of monitoring occurring: 

1. Corporación de Desarrollo Ambiental (CODESA), a Panamanian consulting company 

specializing in Environmental Management and Handling of Natural Resources, contracted 

by Cobre Panama, to track the environmental and social commitments made in the ESIA 

by conducting monitoring every three months on: water quality, air quality, flora and fauna 

diversity, reforestation efforts, and other regulations required by Panamanian and 

international law. The reports are kept in the Ministerio de Ambiente (MiAmbiente) in 

Panama City, and are open to the public. 
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2. Avanzar, a consultancy promoting responsible business practices, also contracted by Cobre 

Panama, to monitor water by way of community-based evaluations as to [a]  provide 

transparency of the industry’s water monitoring and to [b] strengthen the relationship 

between local stakeholders and the company. 

3. McGill University’s PFSS students in partnership with INDICASAT based in Panama City 

conduct macroinvertebrate biomonitoring to examine the contamination levels and degree 

of water quality of the rivers. This methodology currently depends on both PFSS Mining 

Week and INDICASAT’s scientists to collect and process the results, and on PFSS interns 

to relay the results back to the community. This is the methodology used for the LTMM to 

monitor water quality, and a goal for the LTMM is to convert this into a community-based 

monitoring effort. 

There are three types of water quality parameters: physical, chemical, and biological. 

Biological monitoring relies on collecting, identifying and recording living species in terms of 

their type, quantity, and variety. Traditionally, water quality is determined through physical and 

microbiological parameters, which are very precise but costly (Sermeno et al., 2012). Chemical 

monitoring takes measurements of the pH, conductivity, dissolved oxygen, and the chemicals and 

heavy metals found in the water. These parameters require lab analysis so more advanced 

equipment and training is required (CAO, 2008). Physical data collection shows if changes in land 

use are altering the streams because water temperature, flow velocity or sediment contamination, 

and stream channel profile are noted (CAO, 2008). All three institutions differ technically. Though 

they all track changes in water quality, the bioindicator methodology can only measure 

contamination levels to a basic degree. Avanzar’s methodology, however, tracks the actual 
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contaminants by sending samples to laboratories in the United States. This report will assess these 

differences in methodology and results. 

 

Community-Based Participatory Research 

Over the recent years the use of CBWM has greatly increased due to a rise in public concern 

about anthropogenic impacts on natural ecosystems and NGO concern about government 

monitoring of ecosystems (CAO, 2008). For citizens to be involved in science as researchers in 

collaboration with local institutions, government agencies, academia, and industry to monitor, 

track, and respond to environmental issues helps build an integrated approach with higher 

credibility and transparency to evaluate water quality. Moreover, CBWM is an affordable 

preliminary way to keep track of local rivers’ and streams’ water quality. Biomonitoring enables 

community members to obtain concrete scientific data that can be used as weighted evidence for 

taking on action and informed decisions on what to demand if the water quality shows itself poor 

with presence of contamination. Community involvement is crucial to keep the LTMM project 

alive. 

CBWM promotes general education and awareness (CAO, 2008). Primarily, it establishes 

a baseline from which changes over time can be documented and aims to investigate a specific 

problem, which in the context of this report is:  

How does Cobre Panama’s mining project and land use influence water quality and 

quantity in Coclesito in the township of San Jose del General (CAO, 2008)?  

For CBWM to take place, it is important to identify the parameters needed to be collected and 

taken for the investigation of the specific problem. Such a monitoring can help fill in where there 
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may be a perceived lack of credibility of the other monitoring programs that are meant to address 

the local concern of the safety of the water for different uses.  

In establishing a CBWM project, the purpose of monitoring must be identified. This will 

help narrow down which parameters are necessary to answer questions meant to be targeted 

throughout the monitoring program. Once a group of participants for the monitoring is established, 

the next step is to decide where to monitor. It is suggested to pick a site that is both accessible and 

visible to the public. When investigating the problem of the industrial facility, it is recommended 

to take samples above and below the industry’s site (CAO, 2008). This captures the changes caused 

by the mine and clarifies the degree of transformations of the land and water. It is wise to pick a 

location that is representative of a larger area. Lastly, when to monitor is crucial for data 

interpretation. In a semi-structured interview with Isaias Ramos, a biologist from CIAM, he shared 

that in CBWM it is favored to monitor at least twice a year in Panama to encompass distinct 

seasons (dry and wet). Once samples are collected, the findings are to be interpreted and 

conclusions are to be drawn from possible trends that results show based on site or season. CAO 

(2008) recommends that a water monitoring database could be developed to have an organized 

and accessible record over time.  It is important to release the results back to the involved 

stakeholders in the most appropriate and easily illustrated manner for the target audience. The 

emphasis for a community group serving the role of an assessor is to achieve independence and 

credibility for their water monitoring (Shirk et al., 2011). 

 

The social and cultural context of Coclesito 

It is important to understand the cultural context of the communities in Coclesito in order 

to properly assess each channel from a community perspective. By taking into account their 
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mindsets and cultural practices, it will make the overall assessments more applicable and 

meaningful to the communities. The following observations are based off our visits to Coclesito, 

speaking with the community, attending two town meetings, and reading past reports. Coclesito is 

a small town with smaller surrounding communities making up the township of San Jose del 

General within Donoso, Colon. Coclesito, the largest community in the township, has basic 

facilities such as a hospital, primary and secondary school, and two churches. It also receives a 

notable amount of agrotourism from the Granja Alternativa (a hostel that promotes nature activity 

and trips within Coclesito and the only place with public WiFi). Cobre Panama implemented phone 

service in Coclesito in 2015 (but not in the surrounding communities), expanded the asphalt road 

network, for which many people are grateful. Additionally, electricity is only available for three 

to four hours a night, and relies on the community members to pay a weekly gas fee. There are 

several committees (e.g. light and water) within the community who bottom-line and are in charge 

of organization and logistics. Most communication is by word-of-mouth, and so maintaining 

contact with key community leaders, especially the representative and the priest, is essential to 

spread news and to obtain popular support.  

The community is divided on whether it is in favour of or against the mine. Those in favour 

realize the financial benefits that the mine brings to the community such as providing jobs (though 

most of these are on a temporary basis), as well as installing phone service and building roads. 

However, many are deeply affected by the effects of the Petaquilla Gold Mine, such as the cyanide 

spill of 2010 that instantly killed the majority of the fish. The community definitely attributes its 

main environmental concern to water quality. They rely on the river for their basic and recreational 

needs, and have experienced firsthand the kinds of disasters a mine causes.  



18 
 

One last factor to note is that Coclesito has a very difficult time organizing community 

meetings. The representative and the majority of the people we interviewed noted that meetings 

were especially difficult to execute. Eulalio (the representative) said himself that people are 

“allergic to reunions”. When we conducted door-to-door interviews, we found that four out of five 

people had not attended the important community meeting the day before on health, waste, budget 

problems, water scarcity and education. The representative sees this as one of Coclesito’s largest 

barrier for development. Currently, the main concern that the community is facing is the zika virus, 

and how to prevent it from spreading to San Jose del General. This is indicative of how water 

quality and the LTMM may not be their highest priority. 

 

Our Research Goal 

The purpose of our research is to assess the flow of information on water quality monitoring, 

and whether it is usable for the community members living in areas influenced by Cobre Panama’s 

activities. Through this research, we will be able to determine what the primary concerns are for 

the stakeholders and what kind of monitoring they are interested in. We will also be able to deduce 

if the current information on water quality is sufficient for the communities to be informed. We 

will see what type of information is missing and is not being delivered to the communities. By 

determining these factors, we can ultimately decide whether the LTMM’s current bioindicator 

methodology is working, if it is even needed, and if so, whether it should be improved or 

completely altered, and how. The long term objective for the 2016 semester, and for the LTMM 

as a whole, is to empower the stakeholders to make informed decisions. If there is an appropriate 

method in place that involves the stakeholders (the communities) and is accessible, accurate, 
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applicable and efficient, then the communities will be prepared to take action if a change in their 

water quality were to occur. 

Therefore, we have divided our research into three questions, one for each channel of 

information: 

1. How accessible and applicable are CODESA’s results (located in MiAmbiente)? 

2. How accessible, applicable and efficient are Avanzar’s community-based water monitoring 

methodology and results? 

3. How accessible, applicable and efficient is the LTMM’s bioindicator water monitoring 

methodology and INDICASAT’s processing of results?  

We have defined these terms in the following way:  

I. Accessibility as the feasibility to obtain the results from the respective organization 

processing the data (distance, class status) and the transparency of data such as the degree of 

complexity and basic background knowledge/education level needed to understand the results 

presented in order for stakeholders to make informed decisions (appropriate terminology for target 

audience).  

II. Applicability as how accurate and indicative the results are of water quality, if the regions 

tested are relevant for the communities influenced by the mine, and whether the results provided 

enable the participatory community to take on decisions that actually address their concerns for 

maintaining and/or improving the water quality of the rivers (rather than the results being strictly 

oriented toward a company’s interests).  

III. Efficiency as the time period from when the data is collected in the river sites to when the 

data are analysed and processed into results. The financial and material requirements for carrying 

out the CBWM. 
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Because each question was approached with a different methodology, we have divided up this 

report into three sections, one for each channel of information. Each section will include its 

methods used, the results and the assessment of the channel. 

 

McGill University’s Code of Ethics 

It is important to abide by McGill’s Code of Ethics because our project deals with 

working with and interviewing human subjects. We completed Canada’s Course on Research 

Ethics and received its certification (Appendix 1). During our interviews with experts and the 

community, we asked for consent to be interviewed after explaining who we were and what our 

goal was, and whether we could publish their opinions into our report.  

 

Assessing CODESA’s Results and Reports 

Cobre Panama has hired CODESA for follow-ups on the implementation of the promises 

described in the ESIA to reduce environmental and social impacts. The ESIA has 373 

commitments made by the company for mitigation; CODESA tracks each commitment and 

observes whether the company is obliging or not. These reports cover the application and 

efficiency of these commitments (CODESA 2014). We currently have access to the first 9 reports 

(until March 2014), and have attempted to obtain the missing ones during the past three months. 

The reports are said to be public and can be found in MiAmbiente. Multiple attempts to obtain 

these documents were unsuccessful. Due to inadequate information on CODESA’s methodology, 

efficiency of their technique will not be assessed. 
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Methodology 

Our methodology for this assessment was threefold. Firstly, we tried to obtain all the 

reports from March 2014 and onwards from MiAmbiente. We went to the ministry in Panama City 

four times, each trip unsuccessful. We will treat MiAmbiente as a study site, and treat these trips 

as data for the accessibility of these results. Secondly, we interpreted the reports that we already 

had access to, and relied mostly on results from the 9th report (March 2014) as it is the most recent 

we have. Thirdly, we interviewed an expert biologist, Isaias Ramos, from El Centro de Incidencia 

Ambiental (CIAM) who has experience working with MiAmbiente and knows extensively about 

Cobre Panama and the LTMM Project. This interview was based on an informal conversation, 

where we started by describing our trips to MiAmbiente, followed by a question on his opinion on 

these reports, and then asked for advice on how to proceed to obtain them. 

Results and Assessment 

I. Accessibility  

The CODESA reports are overall extremely inaccessible to community members in 

Donoso. In three months, we were not able to obtain the reports, despite being university students 

supported by a recognized professor with legitimate reasons to ask for the reports. The first time 

we had to write a request letter with the help of Mr. Nunez, environmental evaluator, to be given 

to the Chief of the Department of Water Quality Control in MiAmbiente. We sent a follow up 

email and received no answer. We returned a second time for follow up, the request letter had just 

sat on the desk and had yet to be given to the Chief, so we were asked to return the following day, 

where we were then told we were missing another document. They wanted an official letter from 

our supervisor, Daviken Studnicki-Gizbert, stating who we were, the purpose of our request, and 

that we were a continuation of last year’s intern request for these same reports. We were told we 
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would receive a phone call to confirm the chief received the letter, which never happened. We 

called Mr. Nunez several times and sent more follow-up emails with no success.  We can 

confidently assume that a community member from Coclesito would have had an even more 

difficult time, as they would not have access to official letters to back up their demand and because 

of the five hour commute (one way) from MiAmbiente. These documents are supposedly open to 

the public, and should in theory be accessible to everyone. However, our experiences demonstrate 

that accessibility is severely limited. 

Additionally, the content of the reports is highly inaccessible. The exorbitant length of each 

report (ranging from 400 to 800 pages each) makes it too time-consuming for a community 

member with limited spare time to skim over. The terminology is not too difficult, however, and 

with help of illustrative images of the mine and the company’s commitments the reading is made 

easier. Also, each report has a clear layout that allows the report to be organized, and has an 

introduction that explains the purpose of the report. Nonetheless, the length and the journey to 

obtain each report trumps these factors, to make CODESA results highly inaccessible. 

II. Applicability 

Overall, the CODESA reports are somewhat applicable to the communities. The follow-

ups are done frequently (every 3 months) but the precision of the results is questionable. The report 

does not have any actual quantitative results, but rather just notes whether or not the commitment 

from the EIA is being met, with additional notes to explain their observations (only a few 

sentences). This is because their methodology is restricted to interviews with personnel from the 

mining company and contractors and photographic evidence. Additionally, this report covers all 

environmental and social commitments, and so the main focus of the report is not water quality. 
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Thus, because we are assessing this from a community’s perspective who wishes to know the 

changes in the quality of water, applicability is limited.  

These reports are not especially useful to communities looking to find results on water 

quality, because that is not its focus. Rather, they serve as an important tool to track the mine’s 

activity and to point out which ESIA commitments they are not following. These reports would 

allow participatory communities to take action, such as filing a complaint or going to court, if they 

notice that the company is not following its ESIA commitments. Our CIAM interviewee noted that 

the Panamanian government does not have the technical or economic capacity to properly interpret 

these long reports, and so questionable results may easily be overlooked, ignored or never noticed. 

 

Assessing Avanzar’s Community-Based Monitoring 

Avanzar specializes in promoting responsible business practices and sustainable 

development throughout Latin and Central America by fortifying the relationship between 

stakeholders. In Donoso, Cobre Panama has asked Avanzar to implement a water quality 

monitoring system that requires community participation, and that extensively covers the areas 

influenced by the mine. The EIA stated that Cobre Panama would voluntarily mitigate its 

environmental effects by implementing a community-based method, and this commitment led to 

the hiring of an independent third party. It should be noted that Avanzar was hired by Cobre 

Panama in 2015. Previously, they had hired the Center for the Humid Tropics of Latin America 

and the Caribbean (CATHALAC), but due to an inadequate methodology and an exorbitant price 

(according to Christina Sabater, Avanzar’s founder), the contract was not renewed in 2015 and the 

mine turned to Avanzar.   
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Methodology 

Our methodology for assessing the accessibility, applicability and efficiency of Avanzar was 

limited to a semi-structured interview with Christina Sabater (Appendix 2). We attempted to 

interview Avanzar’s main contact from Coclesito but we could not get a hold of her as our only 

resource was an outdated phone number, and we lacked the time to find her.  

Results and Assessment 

I. Accessibility 

Due to its community-based nature, Avanzar’s methodology is overall very accessible to 

the communities. Firstly, it should be noted that the community does not pay for the tests to be 

done, nor for the interpretation or submission of the results. They also do not have to travel long 

distances to obtain them; rather, Avanzar goes to each one of the 12 communities and hand delivers 

a bulletin with the results. This bulletin is only three pages long and is colour-coded in green, 

yellow and red. If the results are yellow or red, then Avanzar will explain to them what the results 

mean. It will then be determined if the negative change in water quality was caused by the mine 

or not. This bulletin system is overall accessible because it shows the results in a non-complex 

manner, and a minimal, basic education level is required to understand them.  

Avanzar hosts meetings for the communities to explain the bulletins. Thus, if something is 

not understood by the people, then there is a representative to expand on any concerns or questions. 

Sabater admits that it is a very big struggle to have people attend these meetings, but Avanzar is 

inputting a lot of effort in trying to have the communities know of Avanzar’s dedicated, regular 

presence. For example, they talk to key community leaders and put up flyers. A problem here is 

that the community is not taking initiative to prioritize these meetings and actually attend and 

participate, despite Avanzar’s attempts to increase accessibility. Of course, it would be important 
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to study why attendance in these communities are low--when are the meetings being conducted? 

Is it during the weekends or weekdays, at night or in the day, or at lunch time? In other words, 

what factors are hindering people from attending? Or is it mostly lack of interest? Why would the 

people lack interest their concerns on the topic of water quality are evidently high? These are all 

relevant questions which could potentially be answered by interns in upcoming years.  

The majority of the people influenced by the mine are covered by Avanzar’s tests (12 

communities tested). However, the indigenous communities are currently being left out. Sabater 

states that it is due to geographical inaccessibility difficulties in logistics, but they are working 

with Cobre Panama to find alternatives. Thus they are in the planning stages of implementing 

indigenous community involvement, which indicates that their accessibility, although not perfect 

yet, is definitely improving. 

We also asked Christina Sabater what were to happen if they were to obtain concerning 

results. She stated that the communities would be told first, further underscoring Avanzar’s 

accessibility. It is also indicative of the transparency of the results where water quality concerns 

prioritizes the people affected rather than putting the mine’s interests first.  

II. Applicability 

Overall, the applicability of Avanzar’s methodology and results is substantial, because of 

their accuracy and relevance, but there are some aspects that can be improved. From our standpoint, 

the accuracy of the results is high. The water samples are shipped to a laboratory in the United 

States, and then the results are given to Sabater and to a professor who interprets the numbers to 

convert it to conclusive data given to the communities. The professor is not paid by the mining 

company, but rather directly by Avanzar thereby limiting potential corporate bias. Each of the 12 

communities are sampled twice a year, which is significant but could be done more frequently. 
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Currently, the communities are dependent on Avanzar’s presence to conduct the water testing and 

on Avanzar to transport these samples to the lab. We asked Sabater if the communities could 

eventually carry out this method on their own, and she agreed, but highlighted the high shipping 

cost of samples to the US. However, this indicates that there is potential in Avanzar’s methodology 

to be more applicable and be improved upon.  

To ensure the accuracy of the results, Avanzar ensures that the same methodology is 

conducted, and that the people collecting the samples are properly capacitated and dedicated to the 

long-term aspect of the methodology. Otherwise, the methodology loses legitimacy due to lack of 

consistency and strictness. The same representatives from the 12 communities come to every 

meeting and commit to doing so in the future. This is because the training and capacity needed to 

understand the methodology requires time and repetition--building this capacity is key to the 

methodology. Also, the same site is chosen for each community's sampling point, which is another 

indication of scientific accuracy. Additionally, Avanzar will double check results if concerning 

ones arise (accomplished by using different equipment, and contacting another university).  

 As previously noted, indigenous communities are currently not involved. This affects the 

applicability of the Avanzar methodology because there are regions lacking for all relevant 

communities. If indigenous people want to improve the quality of their water, they do not have 

access to this stream of information, placing them at a disadvantage. Thus not all communities’ 

interests are accounted for. 

 The results for the water quality only show chemical tests because these are the direct 

impacts of the mine; no biological testing is done. For the purpose of this assessment, this 

demonstrates that the monitoring is applicable for the communities because they are interested in 

water monitoring with the goal of tracking changes due to the mine’s operations. It is worrying 
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that the results in the bulletins only show three levels, and this can be too basic in the long run if 

the communities were to use this as data to file complaints to MiAmbiente or go to court against 

the mine, unless Avanzar is willing to provide them with the actual lab results (a question we did 

not ask in the interview).  

III. Efficiency 

 Overall, the efficiency of Avanzar’s methodology from the community’s perspective is 

high but can also be improved upon. The results take 3 months to get back to the community after 

sampling, which is fast (and much faster than the LTMM’s bioindicator methodology), but the 

time between each sampling for each community is 6 months (they only test twice a year). The 

time lapse between sampling and the results presentation is justified by the fact that the samples 

have to be shipped to the US, interpreted by the professor, and then translated into the bulletin. 

The results are presented to the communities and the company at the same time (there is no time 

lapse between these two parties). Thus in the communities’ perspective, the efficiency in results 

for them is just as good as the company’s. 

It is important to note that sending the samples to the lab in the US is expensive, but the 

communities do not pay for this. Therefore, the cost efficiency depends on perspective. In fact, in 

the bigger picture, this methodology is costly and suggests that the communities are highly 

dependent on Avanzar to obtain the results. 

IV. Additional Comments 

As we learned through the interviews conducted in Coclesito to assess the bioindicator 

methodology, an important factor that the community stressed was neutrality (6 out of 12 

interviewees mentioned this). Avanzar, although an independent third party, is nonetheless hired 

and paid by the mine. Although the results are not conducted by the company itself, and the 
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community is heavily involved in the monitoring, Avanzar currently has a stigma that causes the 

community to be weary of the results. Avanzar has sensed this lack of trust and discomfort, because 

Sabater emphasized their effort in proving their neutrality to the communities, such as building 

capacity and educating them with information that will allow the people to think critically of the 

mine and self-evaluate it without being coerced into what to think. Sabater also encourages the 

communities to ask questions and be vocal to the company about rising concerns or doubts. 

Additionally, their technical person (the professor who interprets the lab results) is independent 

from the mine, because he is paid through Avanzar, and not the mining company directly. Thus, 

these three categories (accessibility, applicability and efficiency) are not the only factors to be 

taken into account when assessing water monitoring. We have to prioritize the community’s 

perspective, and to do so, the level of trust and confidence that they place in each channel.  

Another factor is that this current methodology only tests for chronic changes in water 

quality, but is not yet appropriate for acute, immediate contamination (which is important to test 

in a mine area). However, Sabater explained Avanzar is in the process of improving this. It has 

experience in implementing surprise monitoring in Guatemala, and thus we know it is feasible to 

do it in Panama. A surprise monitoring would be conducted when the community witnesses 

suspicious activity in their rivers (e.g. all the fish suddenly die, or the water turns to a questionable 

colour). To implement this system, though, an in-country technician is needed which Avanzar is 

attempting to accomplish. This would provide more credibility to the methodology, and would be 

especially important to have once the mine starts its operations. For now, the methodology is 

adequate because it is providing a baseline of the water quality in Cobre Panama’s pre-operation.  
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Assessing LTMM’s Bioindicator Methodology 

For the past two years, McGill University’s PFSS students have involved Coclesito 

community members to participate in water monitoring of key streams whose locations are 

vulnerable to Cobre Panama’s current and projected activities. An objective for LTMM’s 

investigation is to maintain a link with the community and ensure continued participation. As such, 

water tests were collected in 2014 and 2015 at several sites of different rivers based on the method 

of bioindicators. After collecting water samples, these were sent the INDICASAT lab in Panama 

City to be analyzed professionally to the taxa order and family level. The methodology for the 

water monitoring can be referred to and is outlined in Quinn and Pouliot’s (2014) report.  

Benefits of macroinvertebrates as bioindicators 

Macroinvertebrates are the largest group of organisms used as bioindicators because of the 

species richness with a large diversity of behavioral responses to environmental gradients (Prat et 

al., 2009).  Bioindicators monitoring is the most popular means for biological indication of water 

quality due to the wide distribution, the well-known sensible adaptations these organisms have to 

water contamination, and the repeated use in scientific experiments which have assembled the 

expertise of knowledge in identifying the organisms at both the order and family taxa level (Prat 

et al., 2009). The bioindicator approach is a preliminary, cost-effective way to detect the type of 

water quality and if any changes are observed. If this is the case then further measures specifically 

physical and chemical information from the contaminated area may be taken to get specific data 

that can be used against the mine’s destructive, polluting activity (Hilsenhoff, 2009).  

Methodology 

Our methodology for assessing the accessibility, applicability, and efficiency of the 

bioindicator method was based off personal experiences in 1) the time and follow-up sequence 
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spent, 2) the ease of communication, and 3) the frequency of meetings with involved key 

participants in INDICASAT, the Coclesito Community, and CIAM for obtaining and 

understanding the bioindicator water quality methodology. Semi-structured interviews were also 

held with these three links.   

We conducted semi-structured interviews in the neighborhood of Coclesito on April 4th. 

The interviews were performed on convenient and snowball sampling (Appendix 3). We were able 

to obtain interviews from 12 people (although we asked 60 people, only 12 could answer our 

questions because they had attended our meeting the day before on bioindicator results).We also 

interviewed a biologist in CIAM who has experience with the LTMM and Cobre Panama, and two 

scientists in INDICASAT who are experts in bioindicators and are experienced working with the 

LTMM as well. 

Results & Assessments  

I. Accessibility 

Overall, the bioindicator methodology is very accessible to communities, but we conclude 

that the current way that it is being performed in Coclesito needs to be greatly improved in order 

for the methodology to reach its full accessibility potential. One factor that is hindering 

accessibility is that there are many steps and people that have to be dealt with before the 

community gets access to the results, and the communities currently have no way to speed up this 

process (they are completely dependent on the efficiency of the intermediary steps). After PFSS 

Mining Week collects water samples, they are sent to INDICASAT, where they were not dealt 

with until more than one year later. Once the bioindicators are counted, the LTMM interns have 

to convert these numbers into conclusive results that the community can understand. We are the 

first set of interns to have experienced the last half of this process because only recently (in January 
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2016) were the 2014 samples counted. INDICASAT does not have the responsibility to interpret 

the samples, just to count the insects. We had to meet with Dr. Fernando’s research assistant so 

that she could explain what the different insect orders and families signified for water quality, and 

then we had to research a proper method to calculate water quality using secondary literature. We 

struggled to interpret the raw data because of our minimal background in biomonitoring. It is 

important to note that we are the first set of interns to do this, but with our experience future interns 

will have an easier time interpreting the raw data because they can simply follow our template. 

Nonetheless, in the community’s perspective, they had to wait almost two years before being told 

the quality of their water; this information is so late that this knowledge serves no purpose. How 

does knowing the state of their water two years ago help them now?  

Our community interviews indicate that almost everyone understood the entirety of our 

presentation. This shows that the bioindicator results are highly accessible. Out of the 12 

households we interviewed, 11 confirmed that they understood all aspects of the presentation, 

making for a good accessibility. One sir actually reiterated specific details within each subject of 

our presentation. Another sir said, “¡su presentacion fue excelente !.”  We believe their achieved 

comprehension can be attributed to our efforts in using basic vocabulary and repeating important 

concepts of the index value and meaning with regards to the gradient of tolerance to contamination. 

However, a couple of people pointed out that having pictures greatly impacted their 

comprehension of the results. Thus it is important to question whether the accessibility depends 

upon the quality and clarity of our presentation, or upon the fact that this is genuinely an easy 

methodology. Our expert interviews with CIAM (the biologist) and INDICASAT both reassured 

us that bioindicators are one of the best methodologies for community-based participatory research 

in water quality because it is easy to understand. Although we could not observe the methodology 
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ourselves this year, past LTMM reports have also indicated that the community members who 

helped Mining Week were able to perform the methodology themselves due to its straightforward 

nature. 

 Another factor that makes bioindicators very accessible to communities is its low cost. It 

does not need any expensive technology, but rather just a D-Frame Dip-net to collect the insects, 

and alcohol to preserve them. However, the time cost of transporting them to Panama City cannot 

go unnoticed, which currently hinders accessibility if the communities were to perform this 

methodology independently. Additionally, analyzing macroinvertebrates requires special training 

and expertise to recognize the characterizing trait of each insect according to a standardized 

taxonomy identification key. Altagracia mentioned that for certain samples one may get stuck on 

an insect for two hours because some of its identifying characteristics, such as the mouth, may 

resemble another insect very closely. The community would need to bring in a technical scientist, 

or make a connection with the nearest university professor and student, if they want to be find 

another technician to count and identify the species. Thus it is unlikely that the communities will 

be fully independent of another link to help them. It is difficult to say to what extent the community 

of Coclesito is close to independence from the McGill’s PFSS group given the LTMM project is 

currently in a collaborative phase with the community. Moreover, the lack of funds to purchase 

their own equipment or hire technical professionals limits the community to gain full independence 

in conducting water monitoring.  

This year it was beyond our reach to work with the indigenous communities. Hence, it is 

important to recognize that the results we communicated back were made accessible only to the 

members within the Coclesito neighborhood. The indigenous communities are considerably prone, 



33 
 

if not more, to the environmental impacts of the mining’s activities and in this way the accessibility 

of results for them should be a priority.  

II. Applicability 

Overall, the bioindicator methodology is applicable to the communities because it was 

designed to consider their wants and concerns. The regions covered are the ones influenced by the 

mine, but as we have pointed out, indigenous communities are not accounted for. One factor that 

is hindering applicability is the frequency that sampling is done. Because a community-based 

method has not been implemented yet, these results can only be done once a year by the PFSS 

Mining Week. This does not adequately capture acute contamination, and its ability to capture 

chronic is questionable. CIAM recommends monitoring at least twice a year. Eight out of twelve 

interviewees stressed that these results were from over a year ago and that it is vital for monitoring 

to be more consistent. This frequency is key if the communities want to accurately capture the 

changes in their water quality. 

The bioindicator methodology is only able to demonstrate if the water is contaminated, but 

not its source nor what metals or chemicals are present. It is able to monitor the changes over time 

and will indicate when contamination is worsening. Thus bioindicators serve as a preliminary step, 

where more serious tests can be requested by the community if needed. It is a cheap and accessible 

way to have them track the quality, thus making it applicable to their daily lives because it tells 

them the basic information that they need for everyday use of the river. Additionally, if 

contamination were to occur, these communities have the results to take action or request further 

investigations. One quarter of the interviewees answered that the results could eventually be used 

for uniting the community and that if results show a problem contamination they can use these for 

demanding action with authorities, which means the results are relevant to the community. We 
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believe the applicability of biomonitoring in Coclesito is good, but needs to be improved and 

follow a more rigorous methodology. However, we acknowledge this will come with time as we 

are still in the initial scoping phases of LTMM project.  

III. Efficiency 

The bioindicator methodology is overall very inefficient, but (like accessibility) the 

potential for improvement is present. The data that was collected in April 2014 was not processed 

until February 2016, and the results were not presented to the communities until late March. This 

time lag, according to Dr. Fernando and his research assistant, is primarily attributed to a lack of 

capital and time. INDICASAT has other projects to work on, and it does not have the funds to hire 

a technician for the LTMM. It should be noted that from a community perspective, this 

methodology is financially accessible and efficient because they do not have to pay for processing; 

rather, this burden falls on INDICASAT. This lack of efficiency was unsurprisingly stressed by 

the community who commented that the data should be processed faster. We will address our 

recommendations for improving this efficiency in the next section of our report. 

IV. Additional Comments 

This methodology relies heavily on PFSS Mining Week and the sustainability of this link 

should be examined. This year is an example of how this week can easily be cancelled, which 

means that the communities may not have any monitoring done this year. This creates a very large 

gap in the results, and can ultimately harm the long-term goal of this project. Thus it is imperative 

that the communities become independent and capable of conducting the monitoring themselves. 

It should be stressed that almost everyone we interviewed in Coclesito trusted our 

methodology and results because we are a neutral party, independent from the mine. This neutrality 

should not be overlooked because from the community’s perspective, it is a key determinant in 
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what they value in a monitoring source. Thus, although this methodology is not perfectly 

accessible, applicable nor efficient, its neutrality should be noted and an effort should be made in 

improving it. 

 

Conclusion: Holes to Fill & Recommendations for the Future 

How to improve the LTMM water quality methodology 

Even though there are presently three different channels providing information on water 

quality, there are still components missing for the communities to have a sufficient amount of 

information on the matter. First, according to our assessment, there is not a valid source of official 

documentation that is accessible to either the communities, us, or the government. The physical 

access to the reports written by CODESA is extremely restricted and so is their analysis. As 

mentioned above, the government of Panama does not have the economic and technical resources 

to read through these lengthy documents every three months and as a result they remain idle. This 

hole could potentially be filled by PFSS interns in upcoming years by going to MiAmbiente 

repeatedly until demands are met. It should be emphasized that we have been asking for these 

results for the past 2 years and the interns should not approach this demand as “starting from 

scratch”. Another recommendation would be that, once the copies are obtained, to clearly state 

that we will request these reports every year to speed up the process. For example, an agreement 

could be developed where an official request could be automatically postulated every January 15th. 

Also, if this agreement is realised, the time saved in trying to obtain the results could be allocated 

to make a short summary of the CODESA reports in Spanish for the communities. This could be 

concise and mainly include a summary of which promises are not being met. We believe this would 

be feasible because the reports are easy to skim through, especially with the magical “Control F”. 
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A very important component that is missing from the equation is the inclusion of the 

indigenous communities to the project. These communities have been excluded both from the 

LTMM and the Avanzar monitoring. This is concerning and problematic as most of these 

communities are the ones with the highest risk of contamination from the mine and thus most in 

need of a monitoring. In fact, San Benito is the nearest community to the mine site and have 

predicted sulphur dioxide levels higher than applicable guidelines (Golder Associates 2010). 

Avanzar is contracted by Cobre Panama and has more access to funds that would allow for easier 

transportation (e.g. by helicopter), and so should urge the mine to facilitate the access to this 

community. We highly encourage next year's interns to work with the indigenous communities, 

record their stories and make their voice heard. This could potentially motivate Avanzar to begin 

working with these communities. Still, Avanzar is not independent from the mine and a lot of 

community members desire a neutral source of information.  

As mentioned above, the current efficiency in the bioindicator analysis of the data provided 

by the LTMM project is poor. In our opinion, two years to get back to the communities with results 

is not a viable option and a change in our methodology should be done. To optimize biomonitoring 

in Coclesito it would be best to apply for funding to pay someone in INDICASAT that could 

analyse the bioindicator data at full time. If no funding is found, we will need to change the 

institution analysing the data. Previous interns of the LTMM have suggested dedicating an entire 

internship for that. After talking with Altagracia, we believe this would not be feasible in a timely 

manner, because the students would have to dedicate all their time to identifying a year’s worth of 

data of species, so little data analysis would be achieved. Our recommendation is to create a 

partnership with a University in Panama that has an entomological laboratory that would analyze 
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the data instead of an independent lab like INDICASAT. We were given a link in the University 

of Panama, namely professor Alonzo Santos, where further follow up should be made.  

Another important hole in the flow of information is the communities are not obtaining a 

frequent evaluation of their water quality, especially considering the risk of acute contamination. 

Avanzar’s emergency/surprise monitoring established in Guatemala is a good example and 

implementing the same type of methodology would be valuable to the LTMM project. The liaison 

with a Panamanian university would make this process possible, so we stress next year’s intern to 

establish this link. A “Comite de Monitoreo” should be established in Donoso in order to increase 

independent, neutral data sampling to encompass more within each season, despite Avanzar’s 

sampling twice a year. We would recommend joining forces with Avanzar to kick-off the “Comite 

de Monitoreo” as they have experience working with community members that are interested in 

this type of work. These people would thus be more knowledgeable in regards to water monitoring 

and will be able to practice monitoring activities more frequently, keeping the link with the LTMM 

alive throughout the year. They would form the “Comite” and sample data between Avanzar’s 

sampling to maximize frequency of water quality monitoring. LTMM would provide the liaison 

between the “Comite de Monitoreo” and the laboratory that analyses the data. 

General recommendations 

This section of the report is mainly dedicated to the successor interns in the LTMM.  

1. Read over past reports to not repeat research  

2. Choose your research question and make goals before leaving for Panama 

3. Keep building links with the community, the more the merrier. Make friends; have fun!  

4. Prepare your visits to Donoso in advance so that your time there is efficient, but prioritise 

your time there over your time in the city. Go as much as possible. 
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5. Don’t be afraid to approach people in their homes! They’re friendly! 

6. Eventually incorporate environmental education program. The kids of today are the 

future of this 30 year long project 

 

Challenges Encountered and Areas for Improvement 

There were many challenges that we encountered this semester that were either unforeseen 

or beyond our control. These should be addressed for next year's’ interns and preventative 

suggestions will be outlined. One difficulty was getting infected with an amoeba which affected 

our efficiency for one of our internship weeks and led to the cancellation of PFSS Mining Week. 

This meant we had to adapt and alter our research goals to accommodate for the change in 

scheduling, as we no longer had to plan Mining Week. This also reduced the amount of trips to 

Coclesito. Another challenge was the difficulty in organizing community meetings and the 

transportation to surrounding communities from Coclesito. Luckily, the representative of Coclesito 

was generous and let us tag along his community meetings, but this meant that the people who 

attended were not necessarily interested or knew of our purpose to present our project on water 

quality. In addition, the Coclesito meeting was very long; our turn to present was after four hours 

of discussion on other community issues. This could be improved by organizing our meetings 

independently, while still using the representative’s contacts and influence to have him help us 

garner interest.  

One major component that we did not consider this year was the inclusion of indigenous 

communities. The ESIA clearly states that their water source comes directly from rivers and 

streams, yet we did not take into account whether these methodologies and water quality channels 

were accessible, applicable or efficient in their perspective (Golder Associates 2010). We are 
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aware that access to these communities is difficult, but we recommend future interns to try and 

incorporate these links as a focus to their project. Another improvement is visiting Coclesito and 

the surrounding communities more often in order to maintain and enhance the community contacts 

and links. This is crucial in order to keep the LTMM alive in the long term.  
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Appendix 2: Interview questions for Christina Sabater (Avanzar’s founder) 

 
Accessibility: 

1. It says on your website that you conducted an initial assessment to determine interest of 
the community in establishing a committee. How did that go? What were your findings? 

2. Can you describe the water monitoring committee that has been set up. How was it formed 
(how were the committee members chosen?) How has the committee progressed through 
the years? Is it still in place? Is the interest for water monitoring still present among 
members of the community? If not, do you try and reach out to new members? Do you 
promote your services in the communities? 

3. Would the community be able recreate this monitoring technique alone or is it too 
complicated or too expensive? 

4. Do you process results yourselves? Who interprets the results? 
5. What is the layout of the results?  
6. Do you report them to the company?  
7. Do you report them to the communities? 

o NO:  If a community member wanted to have access to the results, how would they 
go about  doing that? What is the process 

o YES: How have they reacted? Did it seem as though they understood them? Have 
they used results for any further actions? How often do you report the results with 
the community 

8. Do you believe that these communities are close to independence from Avanzar  or will 
ever be?  

 
Applicability: 

1. When was the last water monitoring done ? 
2. How often do you monitor usually? Is this constant? (#/year+sparsity)  
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3. At what sites is the monitoring done? How many different sites?  
4. Can you describe your monitoring technique ?  
5. What are the advantages and disadvantages of this technique? 
6. Do you think the results you obtain this way are accurate?  
7. What happens if you get concerning results? 
8. What are the qualifications of the people collecting data? 

o Do you think that their level of expertise influences the accuracy of the results? 
 
Efficiency 

1. What is the time lapse between data collection and data processing? 
2. How long does it take to give the results back to the communities? 

 

Appendix 3: Interview questions for the Coclesito community 

1. Habían conceptos de la presentación que no entendistes? La manera en que los 
resultados fueron presentados fue claro? Were there concepts of the presentation that 
you didn’t understand? Was the way that the results presented clear? 

2. Crees que los resultados responde todas sus preocupaciones sobre la mina y sus 
impactos? Do the results respond to all your worries about the mine’s impacts? 

3. Estás satisfecho con la información sobre la calidad de agua que tienes ahorita? Are 
you satisfied with the information that you have about the quality of water? 

4. Usted confía en estos resultados? Do you trust these results? 
5. A que nivel de calidad pararias de nadar, o banar, or pescar en el rio? At what level of 

quality would you stop swimming/bathing/fishing in the river? 
6. Si nosotros te damos la formula y la informacion de cada especie, crees que podrias 

interpretar la data? If we were to give you the formula and how to interpret the 
information of each species, do you think you could interpret the data alone? 

7. En tu opinion, para que se pueden usar los resultados? In your opinion, what are these 
results useful for? 

 


