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United Nations Economic Commission for Europe  

 

GENERAL INFO 

Submitted by:  

 

Michal Drabik 

Date:  

 

2 July 2017 

Mission:   

 

Colombia, 11 – 17 March 2018 

Type of mission:   

 

Pre-workshop, fact-finding 

Beneficiary country:  

 

Colombia 

OBJECTIVES 

 

1. To conduct a fact-finding mission necessary for preparation of a capacity building workshop in 

Colombia (Summer 2018). 

 

2. To explore the situation on the ground and learn about the actual problems and needs of all relevant 

stakeholders, i.e. the regulators (the Government and relevant state agencies), mine operators, project 

developers, and miners in Colombia 

MEETINGS AND SITE VISITS 

Meetings: 

 

Meetings were held with all relevant Governmental Agencies involved in regulation, exploration, or 

extraction on Coal Mine Methane in Colombia, i.e.  

 

▪ the National Hydrocarbon Agency (ANH) (13 March 2018) (see section 2.1.2 ANH, and Annex I - 

Presentation ANH),  

 

▪ the Ministry of Mines and Energy (13 March 2018) (see Annex II - Presentation MINMINAS), 

 

▪ the Unit for Mining and Energy Planning (UPME) (13 March 2018) (see section 2.1.4 UPME, and 

Annex III – Presentation UPME, and Annex IV – Presentation UPME – VAM), 

 

▪ the Ministry of Environment (13 March 2018) (se section 2.1.5 Ministry of the Environment), 

 

▪ the National Geological Service of Colombia (SGC) (13 March 2018) (see section 2.1.1 SGC, and 

Annex V - Presentation SGC), 

 

▪ the National Mining Agency (ANM) (13 March 2018, plus additional meeting on 15 March 2018) (see 

section 2.1.3 ANM, and Annex VI - Presentation ANM),  
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During the meetings problems, needs, as well as ongoing and planned projects related to the field in question 

in Colombia were discussed.  

 

Meetings were held with relevant private sector stakeholders, such as: 

  

▪ Durmmond Ltd. (the only company running a CBM project in Colombia) (15 March 2018) (see 

section 3.4.1 Case study: Drummond),  

 

▪ Argos (a cement company managing an abandoned coal mine) (14 March 2018) (see section 3.5.1 

Case study: San Martin Mine Project by Argos, and Annex VIII Pictures section D. Cementos Argos 

abandoned mine)  

 

▪ Uniminas (an operator of multiple mines across the country) (12 March 2018), providing insight into 

the private sector’s activities, needs, opportunities and difficulties in the field of CMM and AMM in 

Colombia (see Annex VII - Presentation UNIMINAS). 

 

Site visits: 

 

1. Casablanca coal mine operated by Uniminas (including visits to smaller mines conducting extractive 

activities based on the same concession) 12 March 2018 (see Annex VII - Presentation UNIMINAS, 

and Annex VIII – Pictures section A. Casablanca Mine);  

 

2. Cementos Argos site in Boyacá, (including visit to the model abandoned mine project run by the 

company), 14 March 2018 (see section 3.5.1 Case study: San Martin Mine Project by Argos, and 

Annex VIII Pictures section D. Cementos Argos abandoned mine).  

 

3. SGC laboratory responsible for determining the characteristic of coal (including its methane content, 

porosity, etc.) (see section 2.1.1 SGC, and Annex V - Presentation SGC). 

 

All visits featured meetings with the management as well as high- and mid-level technical staff.  

OBSERVATIONS AND CONCLUSSIONS 

Observations 

 

1. Coal Mining 

 

 Coal mining activities in Colombia depend on the price of coal. If the price goes below 80 USD/tonne 

many small operators in the country stop production, as they cannot afford bringing coal to the coast 

(which is necessary for export). 

 An average underground mine in Colombia is small (2000-4000 t/month), located in the mountains, 

and not adequately equipped.  

o Particularly there are large deficiency in ventilation systems, both in terms of their efficiency 

and design (see below – section 3.2 Ventilation).  

 Oftentimes a single concession is developed by multiple operators under contract to a larger 

organization (each running a separate mine).  

o Usually the sub-contractors are under obligation to sell the extracted coal to the main operator 

who is the owner of the concession). 

 There is a problem of illegal underground mining.  

o Until detected, illegal mines are beyond control of state authorities, this is critical as they do 

not adhere to mine safety and health regulations, but mine rescue may still respond to 

accidents at these mines if needed  
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2. Regulatory Issues 

 

2.1 Institutional confusion 

 

 There are multiple Governmental agencies, with no clearly defined relative competencies related to 

CMM regulation and oversight. 

o E.g. Enriching through VAM, being a mining activity, is regulated by ANM, but degassing 

from the surface through vertical wells, not being consider as mining activity, is in the 

competence of ANH. 

o It is necessary to clearly establish what is gas recovery from mining activity and what is oil and 

gas issue. 

 Relevant agencies need to coordinate their activities and exchange data.  

o Right now, however, they tend to compete with one another. 

 

2.1.1 Servicio Geologico Colombiano (SGC) 

 

 Works on CMM from 2010. 

o It provides technical information on the issue. 

▪ It focuses on where methane is located, and how it can be used for energy generation. 

o The SGC works on CMM mostly in the Centre of the Country 

▪ Since 2011 SGC explored 200 km2  

▪ The idea of the study is to drill very close to the anticline 

▪ Program has 4 phases: 

• Diagnosis of the information already possessed. 

o E.g. geological mapping, and evaluation of the coal seams. 

• Socialization (approach civil and military authorities as well as local 

communities), surface geology, and determination of the coal activity in the 

area (SGC seeks to drill boreholes 200 m from exploitation) 

• Evaluation of the subsurface geology.  

o The objective is to sample coal from the depth. 

o Some 100 and 200 m deep drills have already been performed. 

• Characterization of the coal potential by the SGC Laboratory 

o The laboratory use a “new” method allows for constant control of gas 

content in the sample and for keeping it in the “original” reservoir 

temperature. However, measuring gas at reservoir temperature is not 

new.  

o Isotherms are developed based on the desorption data by fitting the data 

to the Langmuir equations, this is a desorption isotherm, but industry 

standard adsorption isotherms are not performed in the laboratory due to 

lack of equipment. The current approach does not indicate if the 

reservoirs are saturated or undersaturated with gas. 

o Calculation of CBM resources and reserves are performed 

▪ Measured reserves 

▪ Indicated reserves 

▪ Potential reserves 

o Fifty 300 to 600 m deep boreholes were drilled over the last 7 years 

(2011-2017). 

o Results allowed to obtain further data on:  

▪ Rank of coal, and 

▪ Type of coal. 
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2.1.2 National Hydrocarbon Agency (ANH) 

 

 Established in 2003. 

 Related to the Ministry of Mining and Energy. 

 It administers and regulates hydrocarbons (evaluation, exploitation, production). 

 Its mission is to optimize the extraction and use of hydrocarbons in Colombia. 

 Functions (among others): 

o To identify and evaluate the potential for hydrocarbons in the country. 

o To evaluate, design, and promote investor activities (exploration and production). 

o To promote, negotiate, and conclude contracts for R&D of hydrocarbons in the country. 

 

2.1.3 National Mining Agency (ANM) 

 

 Created in 2011 under the Ministry of Mines. 

 Functions (among others): 

o Promoting mining activity. 

o Contracting (gives and authorizes contracts to be exploited). 

o Follow up and control of already titled mines. 

o Calculating and collecting royalties. 

 Beyond ANM competence remain: 

o Illegal exploitation of mines. 

o Mine closure/AMM. 

▪ So far only 3 stages (exploration, exploitation, and construction) are regulated 

▪ There is a will to create a law on mine closure. 

• It would be the 4th stage determining obligations that need to be followed in the 

process of mine closure. 

• Cooperation with Ministries of Mines and the Ministry of the Environment is 

necessary, yet, particularly in the latter case, difficult. 

 The only way to exploit mine in Colombia is to have a title that is on a production stage. 

 ANM issued 6690 titles for all mineral at all stages of mining process. 

 Around 1200 titles were issued for coal in the whole country. 

 3 main issues ANM needs a help with: 

o Ventilation of mines. 

▪ It is also necessary to raise awareness among miners of how ventilation improves 

security of work underground. 

o Degasification of mines. 

o Prevention and control of explosions (the most important of the 3). 

▪ There is a lack of research on how to deal with methane and coal dust in Colombia. 

▪ There is a necessity for training in this field. 

▪ There is a lack of capacity to deliver specialized training to miners. 

▪ There is a general lack of awareness of the broad range of information and data that is 

available from other coal mining countries and published literature 

• There is a potential for establishing an International Centre of Excellence on 

CMM in Colombia with focus on training and research. 

 

2.1.4 Unit for Mining and Energy Planning (UPME) 

 

 Function: to plan sustainable development of the country. 

 Sub-direction of mines: 

o Brings support to the Ministry of Mines in policy making. 

o Studies on methane are relatively new as before there was no regulation on use and 

exploitation of CMM. 
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▪ Only the Law 1886 of 2015 provided a framework to do so. 

o First study was conducted in 2016 with the aim to bring information to the stakeholders 

operating in the field in question. 

▪ The goal was to gather and consolidate all information on CMM available in the 

country (from ANH, Ecopetrol, Universities, Geological Service, etc.) 

▪ The study analyses technologies utilized in other countries as at that time there were 

none in Colombia. 

▪ At the time when the study was conducted there was no data on emissions. 

• IPCC emission factor was used to estimate them. 

• With new technology it turned out that the initial estimates were overestimated 

by 47% 

▪ Results: 

• The study determined: 

o Quality of coal, 

o Technology utilised in the facilities involved, 

o Methane content in coal. 

o For further studies other organizations will be invited. 

o There is a need for contribution by international experts, due to a lack of local expertise. 

o UPME seeks to develop a project integrating VAM and drilling. 

▪ As for now it is beyond UPME capabilities due to: 

• Lack of resources, and  

• Lack of expertise. 

 

2.1.5 Ministry of the Environment 

 

 Works to fulfill Colombia’s commitments under the Paris Agreement. 

 CMM capture and use is a new field for the Ministry. 

o It is seen as an opportunity that could help the country to reduce its emissions.  

o It is important that all CMM activity is in compliance with law and environmental objectives 

of the country. 

o So far, no studies related to CMM capture and use were conducted by the Ministry. 

 Ministry plans to give more attention to unconventional sources of energy, and CMM is a part of this 

plan. 

 There was cooperation with the Ministry of Energy on some issues related coal exploration and 

exploitation, but it was 20 years ago. 

o There is a need to revive this cooperation. 

 No environmental assessment of implementing CMM projects have been so far conducted. 

o There is a conviction that such projects would bring to the sector multiple benefits, such as: 

▪ GHG emission reduction, 

▪ Economic use of captured gas a s a fuel, 

▪ Improvements of the working conditions underground (risk reduction). 

 Currently there are no baselines that would indicate what the impact of the CMM projects could be. 

o First step is thus to work on modelling and developing such baselines. 

 The ministry sees a need to limit the negative impact of mining at every stage of the coal-mining life 

cycle. 

o There is an awareness and a concern in the Ministry about abandoned mines that are not 

properly managed. 

 

2.2 Lack of clarity in CMM definition 

 

 Resolution 180742 of 18 May 2012 does not distinguish between non-conventional resources such as 

shale gas, oil sands, and CMM. 
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 A base line distinction between CBM and CMM is necessary.  

o In order to do so art. 59 was inserted to the Directive 1886. 

 Technical regulations related to unconventional resources are set by the Ministry of Energy. 

o There are contract forms designed for unconventional resources. 

o In 2014 Ministry of Energy issued ToR on exploration of unconventional resources. 

o There are no ToR, or any other regulation on production of unconventional resources. 

▪ Such situation effectively inhibits development of any CMM/CBM projects 

 

3. Specific Issues 

 

3.1 Fatalities 

 

 Mining industry causes more fatalities that all other industries combined. There is a very high 

mortality rate in Colombian underground mines (in 2017 there were 113 accidents that caused 136 

deaths. These accidents occurred in both, legal and illegal mines. The distribution was approximately 

half-half.).  

o While these number have been relatively stable over the last decade (around 100 accidents and 

100 deaths per year), over the last 3 years the number of casualties is gradually growing (from 

92 to 136). 

o As in 2014 illegal mining activity increased, so did also the number of accidents. 

o From 2005 to 2018 there were 1073 emergency situations (not only accidents) causing death of 

1283 people. 

o Causes of emergencies: 

▪ 13% methane explosions, 

▪ 15% noxious atmosphere of the mines, 

▪ 35% landslides. 

o Causes of fatalities: 

▪ 27% explosions of methane and coal ashes, 

▪ 16% noxious atmosphere of the mines 

(i.e. 43% of deaths are related to methane). 

o Major causes of safety problems: 

▪ Illegal exploitation. 

▪ Most of title holders do not have resources to assure adequate safety conditions (why 

are the titles given?). 

▪ Nonfulfillment of obligations. 

• While equipment is oftentimes available, many mines do not technically 

assume the risk. 

▪ Lack of technological acknowledgment of safety engineering.  

• Lack of experts on ventilation. 

o According to the standing regulation there are 3 categories of mines in Colombia: 

▪ With zero to very low methane concentration, 

▪ With up to 0.3% methane concentration, 

▪ With over 0.3 % methane concentration (which require special precautions). 

o The above division is difficult to implement. 

▪ There is a not enough information about methane concentration in the title; 

▪ Strict adherence to the law and the resulting classification of many mines as category 3 

mines would cause closure of many of them;  

▪ Gas concentration is measured during the follow up procedure for the titles. The 

procedure is not efficient, as mines specially prepare for it and thus in majority of cases 

manage to be classified as category 1 mines.  
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3.2. Ventilation 

 

 There is a substantial deficiency in ventilation systems, in terms of their efficiency and design.  

o In some cases, while the quantity of air moved through the mine conforms with the regulation, 

not enough methane is removed in the process (due to faulty design of the ventilation system) 

thus allowing for accumulation of the gas in certain parts of the mine in eddies and blind 

roadways (“pockets”). 

o In some mines there is a twofold problem: on the one hand, the ventilation system is not 

sufficiently efficient to provide enough air to dilute methane concentration to safe levels (in 

particular methane is being collected in “pockets” which occur due to faulty design of the 

ventilation system); on the other hand, when more air is being provided it can cause 

spontaneous combustion of coal. 

o Companies/mine operators often lack personnel to deal with all the problem that they face (due 

to accumulation of tasks the personnel oftentimes do not have time to deal with inefficient 

ventilation).  

o In many cases there is not enough electricity available to secure efficient ventilation (as it is 

used for extraction purposes). 

o There is not enough data about the “gassiness” of mines. Without knowing how much methane 

is in the mine it is difficult to properly assess efficiency of the ventilation system. 

 

3.2.1 VAM 

 

 It is estimated that for an auto-generation VAM project is required 500,000 m3/h with concentration 

0.7% of methane.  

o However, in Colombia such numbers are never present, i.e. VAM projects are not viable under 

the present conditions found at operating mines.  

o Potential alternative: oxidation of VAM.  

▪ If price of carbon in Colombia reaches the California’s level of 14.75 USD, such 

projects would be viable (carbon market with guaranteed minimum price is necessary). 

• According to local estimates break even cost is 10.31 USD for 10 years of 

carbon price and 4.36 USD after year 11. 

 

3.3. Emissions 

 

 One of Colombia’s international commitments is to lower methane emissions. 

 One of the point s of the national strategy is to provide energy from fossil fuels in a cleaner way. 

 According to the local estimates there is 200,000 t of CMM emissions per year. 

 If CBM is captured, Colombia will be able to register reduction of CMM emissions only with the first 

extracted tonne of coal, i.e. in 12 years.  

o According to local regulation coal extraction can start only 8 years after CBM gas capture. 

 CMM is treated as a fugitive emission. 

 

3.4. CMM/CBM 

 

 There is lack of information about methane resources and reserves. 

o Determination of estimating resource and establishing proven reserves of methane should be a 

priority. 

o Over the last year UPME has been trying to coordinate activities of various Governmental 

agencies in order to develop such study. 

 In Colombia there are 12 mine zones where CMM is present. 

 Some coal seams in the country have good potential for CMM extraction. 

 There are multiple regulatory issues preventing development of CMM/CBM projects in Colombia. 
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o Directive 1886 of 2015 states that if there is a proven high concentration of methane, operators 

should drain it either before or during exploitation. 

o Resolution 90325 of 2014 provides a basis for use of CMM, being concerned mostly with 

security but also allowing for self-generation of energy.  

o According to the current regulation any mine that exceeds its energy capacity will be able to 

sell the surplus to the grid. 

o At the same time according to law 1715 of 13 May 2014, gases generated by mining industry 

are not considered as potential alternative sources of energy (art 11-14).  

▪ There is a will to change it. 

▪ The goal is to allow companies to capture CBM, assuring at the same time that the 

benefits of such activity would be distributed also to the miners. 

 There is a lack of knowledge and regulation of how to simultaneously exploit conventional and non-

conventional resources. 

 There is an issue of ownership of methane between the owners of adjacent concessions. 

 Mines interested in developing CMM projects (such as Casablanca) lack sufficient data (on volume of 

methane gas resources contained by the coal seams and surrounding strata, permeability, volatility of 

gas, gas release rate, etc.) what prevents them from certifying their concessions on international 

markets. 

 Drilling necessary for determining viability of CMM projects is very costly (in Casablanca mine it is 

estimated to cost up to 3 million USD), thus in most cases beyond the reach of mine operators. 

o Consequently, local mine operators are looking for a support from international organizations 

and foreign states. 

 The obligatory negotiations with indigenous people (Consulta Previa) on whose land a mine or a 

project is to be developed tend to be very lengthy and difficult. 

o Public hearings with local communities are obligatory. 

▪ Communities tend to have high demands for job opportunity, financial compensation, 

etc. 

 

3.4.1 Case study: Drummond 

 

 The company originally applied for a licence that included a large area.  

o The application was rejected. 

 Then it applied for a smaller licence. It took 6 years to obtain it.  

o It is a very difficult and time-consuming process. 

o It has not yet obtained an environmental permit. 

 The company degasses areas close to their open pit mines and covering part of the adjoining mine 

owned by Cerrejon, a partially state -owned and international joint venture. 

 It is very difficult to develop a stable relation between two operators focused on the one hand on gas 

and coal and on the other hand with a company that is focused solely on coal extraction. 

o Drummond can do it because it covers both of these areas by itself. However, where there are 

two separate entities Drummond and Cerrejon, with two different objectives involved, it is 

very complicated 

 Very few companies are still interested in CBM  

o There was much more interest in 1980’s. 

 

3.5. AMM 

 

 There are local environmental rules that needs to be follow during the process of mine closure in 

Colombia. 

 New law requires all mines above 3000 m to be closed for environmental reasons (mostly water 

concerns). 
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3.5.1 Case study: San Martin Mine Project by Argos 

 

 Argos bought the mine from Sator (which operated it from 2004 to 2012)  

o The company obtained 75 acres of mine title.  

 On the basis of the results obtained from 12 drilled wells, Argos estimated production to reach 5000 

tonnes/month. 

 There were two coal seams – 2.20 m and 4.80m with a 20˚ dip angle. 

 According to the study based on the drills, the company decided to build a tunnel parallel to the 

borderline established by the law. 

o The tunnel had 5m2, and was 330 m long. It cut across the seams. 

o There was also another tunnel one built by the previous owner at 3200 m. 

o The company planned to extract coal by going up, in order to connect the tunnels, but the new 

law prevented such activity. 

 Ventilation 

o A gravity ventilation (a natural air flow). 

o A number of 3 to 5 PS fans were installed as an auxiliary ventilation for dead spots.  

o There was also an additional ventilation shaft with 12 PS fan.  

o There were no problems with methane as such. 

 Employment 

o 100 people were employed at the time of closure 

 Closure 

o Rationale: 

▪ Licence expired in 2011 and since the large part of the mine was above 3000 m (only 

30% of the title were below the limit set by the new law) the full licence could not be 

extended (the entry was at 3000 m but the majority of the coal deposit was at 3200 m) 

Consequently, the company decided to close the mine. 

• Program to close the mine started in 2013 

o Environmental issues – necessity to revegetate the area, i.e. to bring it to the environmental 

state as it used to be before the commencement of mining activities. 

▪ This requires restoring: 

• Physical and chemical stability; 

• Water situation; 

• Territory situation. 

o Social issues – necessity to take care of the workers and the communities affected by the 

closure. 

o Technical issues – necessity to fill up the tunnel. 

o In Colombia there is no established procedure of mine closure that needs to be followed.  

▪ However, there are certain rules and regulations (e.g. environmental) that need to be 

complied with. 

• Argos did much more than required. 

o Before the closure the company conducted number of studies to assess the cost of the process. 

▪ It assessed the risk for workers. 

▪ It assessed the risk of removing equipment. 

• The company removed steal arches from the tunnel and reused them in another 

mine. 

o In the first 50 m of the tunnel arches were left intact. 

o Physical closure 

▪ The tunnel, except of the first 50 m that were left intact, was filled with plastic bags 

filled with rocks.  

▪ The wall was built to prevent entry to the mine (also at the second entry utilized by the 

previous owner). 

• The wall is not a seal – it does not prevent gas escape. 
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• There is a pipe in the wall at the main entry to prevent gas accumulation. 

▪ A pipe was built to drain the water. 

• Drained water is now cleaner that at the time when the company bought the 

mine. 

o There is no residue – no need to treat it any further. 

▪ The ventilation shaft was covered with concrete 

• The fan was removed. 

• 2 m long pipe was left to prevent gas accumulation. 

▪ The equipment was given to the company specialising in its disposal. 

▪ The plants were restored on the terrain in the same proportion as originally encountered 

▪ The terrain was donated to municipality. 

• Before donation, it was agreed what the municipality is going to use the terrain 

for (multifunctional sport centre). 

▪ Previous owner had a dumping place for debris which Argos also revegetated. 

• The company stabilized it. 

• The company planted plants on it. 

• The company built ducts from cement bags to remove water. 

▪ All exterior infrastructure, including the office building constructed by the previous 

owner, was removed. 

▪ The terrain is monitored 

• There is a problem of theft of the monitoring infrastructure by the local 

population.  

▪ Lessons learned: 

• It is necessary to have a detailed plan for mine closure and an adequate 

budgetary reserve to implement it. 

o Argos underestimated the costs of closure. 

o As it is required in certain states of the USA, Argos now keeps a special 

earmarked reserve for expenses related to mine closing (a fund for mine 

closure). 

▪ The company requires the same from mine operators that it 

cooperates with. 

▪ Argos does not have any more underground mines but it has 

open pit mines 

 

Conclusions  

 

 There is a need for capacity building activities in Colombia, as well as for technology transfer to the 

country. 

 There is a will to improve the situation, which provides the Group of Experts with an opportunity to 

get actively involved and to share its expertise.  

 A two-day-long capacity workshop is to be delivered this summer. 

 The workshop is to be directed to policy-makers / regulators, mine operators, project developers and 

miners. 

 There is an interest to host an International Centre of Excellence on CMM in Colombia. 

o A potential ICE-CMM should be focused on training trainers and on best practice 

dissemination activities 

Follow-up  

 Follow up with UPME and the Bureau of the Group of Experts to decide the content and logistics of 

the upcoming workshop in Colombia (Done; event scheduled for 24-25 July 2018; agenda – see annex 

IX).  

 Follow up with Durmmond Ltd. on private sector’s involvement in the workshop (Done). 

 Follow up with ANM on potential establishment of ICE-CMM in Colombia (Done; work in progress). 
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Annex II 

 

Presentation MINMINAS 
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Annex III 

 

Presentation UPME 
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Presentation UPME – VAM 

 

 

 

 
 

 

 
 

 

 

 

 

 



30 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 



31 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 



32 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 



33 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 



34 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 



35 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 



36 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 



37 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 



38 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 



39 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 



40 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 



41 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 



42 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 



43 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



44 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 



45 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 



46 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



47 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 



48 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 



49 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 



50 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 



51 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 



52 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 



53 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 



54 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 



55 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



56 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



57 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



58 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



59 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



60 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 



61 

 

Annex V 

 

Presentation SGC 

 

 

 

 
 

 

 

 

 

 
 

 

 

 



62 

 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 

 



63 

 

 

 

 

 

 
 

 

 

 
 

 

 

 

 

 

 

 



64 

 

 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 



65 

 

 

 

 

 

 
 

 

 

 
 

 

 

 

 

 

 

 



66 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

 



67 

 

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 



68 

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 



69 

 

 

 

 

 

 

 
 

 

 
 

 

 

 

 

 

 

 



70 

 

 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 



71 

 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 

 



72 

 

Annex VI 

 

Presentation MINERIA 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 

 



73 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



74 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



75 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



76 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 



77 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 



78 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 



79 

 

Annex VII 

 

Presentation UNIMINAS 

 

 

 

 

 
 

 

 

 
 

 

 
 

 

 

 



80 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 



81 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 



82 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 



83 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 



84 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 



85 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 



86 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 



87 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 



88 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 



89 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 



90 

 

Annex VIII 

 

Pictures 

 

A. Casablanca Mine (2nd biggest in the country) 
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C. Average mine 2 
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Annex IX 

 

Workshop Agenda 

 
 

 

UNECE Group of Experts on Coal Mine Methane  

Global Methane Initiative 

 

Workshop  

on 

Best Practices  
in 

Coal Mine Methane Capture and Utilization  
 

Bogota, Colombia 
Radisson AR Bogota Airport 

Avenida Carrera 60 No 22 - 99, Teusaquillo, 110010 Bogotá, Colombia 
 

24-25 July 2018   

 
 

Day 1: Tuesday 24 July 2018 

9:30 – 9:40 Opening Remarks 

 

 

9.30 – 9.40 

 

9:40 – 9:50 

 

9:50 – 9:55 

 

 

9:55 – 10:00 

Opening Remarks: What are best practices and how are they employed to 

facilitate sustainable energy development? 

Mr. Raymond C. Pilcher, Chair, UNECE Group of Experts on Coal Mine Methane 

 

Speaker from Colombia 

 

Mr. Michal Drabik, Economic Affairs Officer, United Nations Economic 

Commission for Europe   

 

Ms. Felicia Ruiz, United States Environmental Protection Agency 

10:00 – 10:20 Coffee Break 

10:20 – 11:45 Session One:   CMM/AMM/VAM Project Development 

 

 

10:20 – 10:40 

 

 

10:40 – 11:00 

 

 

11:00 – 11:20 

 

The Status of CMM Project Development in Colombia 

 

Experience of a Local Project Developer 

Speaker from Drummond 

 

Overview of CMM Project Development Studies in Colombia 

Mr. Ruben Dario Chanci, UPME 

 

Pre-feasibility Study of Methane Drainage at the San Juaquin Mine, Antioquia, 

Colombia  

Mr. Jonathan Kelafant, Senior Vice President, Advanced Resources International 

(ARI) 

11:20 – 12:00 Q&A – Discussion with the Audience 

12:00 – 14:00 Lunch 
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14:00 – 15:30 Session Two:  Calculation of Methane Gas Reserves in Coal Beds 

 

 

 

14:00 – 14:20 

 

 

14:20 –  14:40 

 

 

14:40 –  15:00 

 

 

Drilling Techniques, Sampling, Required Analysis, and Models for Estimating 

Reserves   

 

Is there methane gas potential in Colombia? 

Mr. Jorge Eliecer Mariño Martinez 

 

Estimating Reserves and Resources – Colombian experience (TBC) 

Mr. Roger Tyler 

Standard Techniques for Sampling and Data Analysis to Estimate CMM/CBM 

Reserves 

Mr. Jonathan Kelafant, Senior Vice President, Advanced Resources International 

(ARI) 

15:00 – 15:30 Q&A – Discussion with the Audience 

15:30 – 17:30 Session Three: Drainage and Co-Development of Coal and Gas Resources 

 

15:30 – 15:50 

 
 

15:50 – 16:10 

 
 

16:10 – 16:30 

 
 

16:30 –  17:30 

Pre-Mine Drainage 

CBM potential in carboniferous zones of Cundinamarca, Boyacá and Santander 

Mr. Marco Antonio Rincón Mesa, Servicio Geológico Colombiano   

 

Pre-Mine Drainage in PolandICE-CMM Poland - Mr. Jacek Skiba, Chief Specialist, 

Experimental Mine "Barbara", GIG - Central Mining Institute  

Co-Development of Coal and Gas Resources – Coal Mining in an Established Gas 

Field 

Mr. Raymond C. Pilcher, Chair, UNECE Group of Experts on Coal Mine Methane 

Drilling Solutions for Methane Drainage – panel discussion with Q&A from the 

audience 

Mr. Roger Tyler, Mr. Jonathan Kelafant, Mr.  Raymond C. Pilcher, Mr. Jacek Skiba, 

Mr. Marco Antonio Rincón Mesa 

Day 2: Wednesday 25 July 2018 

9:30 – 10:40 Session Four:  Mine Safety  

9:30 – 9:50 Good Practices in Risk Assessment 

Ms. Felicia Ruiz, United States Environmental Protection Agency 

9:50 – 10:10 

 

New Directions in R&D aiming to decrease methane hazard and to increase 

CMM capture - based on GIG experience 

Mr. Jacek Skiba, Chief Specialist, Experimental Mine "Barbara", GIG - Central 

Mining Institute 

10:10– 10:40 Q&A – Discussion with the Audience 

10:40 – 11:00 Coffee Break 
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11:00 – 15:00 Session Five:   Ventilation 

11:00 – 11:20 

 

 

 

 

11:20 – 11:40 

 

 

11:40 – 12:00 

 

Overview of Ventilation Characteristics, Practices, and Challenges in Colombia 

Ms. Gloria Catalina Gheorghe, ANM 

 

Good Practices in Effective Ventilation of Underground Coal Mines 

 

U.S. Practices and Regulations 

Ms. Susan B. Patton, Senior Associate, Agapito Associates, Inc. 

 

Polish Practices and Regulations 

Mr. Henryk Koptoń, Head of the Gas Hazard Department, GIG - Central Mining 

Institute 

12:00 – 14:00 Lunch 

14:00 – 14:20 VAM processing - international experiences from proven technology  

Mr. Richard Mattus, Consultant, RM Business Consulting 

14:20 – 15:20 Regulations for Coal Mine Ventilation and Their Impact on Methane 

Abatement -  panel discussion with Q&A from the audience 

Moderator:  Mr. Raymond C. Pilcher, Chair, UNECE Group of Experts on CMM 

Ms. Susan B. Patton, Senior Associate, Agapito Associates, Inc. 

 

Mr. Henryk Koptoń, Head of the Gas Hazard Department, GIG - Central Mining 

Institute   

Mr. Richard Mattus, Consultant, RM Business Consulting  

Mr. Willian Guevara, Manager, Uniminas 

15:20 – 16 :45 Session Six: Abandoned Mine Methane 

 

 

15:20 – 15:40 

 

 

 

15:40 – 16:00 

Abandoned Mine Methane – Significance and Utilization 

 

AMM utilization - Experiences of methods for utilizing of low-quality methane as 

energy source, applicable for abandoned mining methane  

Mr. Richard Mattus, Consultant, RM Business Consulting 

 

Best Practices in Transition from Operating Mine to Abandoned Mine 

Methane  

 

Case study: Closed Mine, Mongua, Boyaca 

Argos 

16:00 – 16:45 General Discussion among the Experts and Q&A with the Audience 

16:45 – 17:00 Closing Remarks 

Mr. Raymond C. Pilcher, Chair, UNECE Group of Experts on Coal Mine Methane 


