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ABSTRACT 

Coal mining has been considered to be a dirty industry with numerous damaging impacts 

on coalmine workers health and on environment. The objectives of this study were to 

ascertain the occupational health impacts and environmental degradation due to coal 

mining; compensation problems and mitigation measures to control the reoccurrence of 

occupational hazards on coalmine workers of the coalfields of Balochistan province of 

Pakistan. 

 

Questionnaires were used to collect the qualitative/quantitative data regarding coal 

workers. Equipment of Balochistan Environmental Protection Agency were used to 

determine concentrations of coal dust, coal wastes, coal gases exposure, and the quality 

of water and air. For determination of occupational health effects, the coalmine workers 

were taken to the Combined Military Hospital and the Air Force Hospital, situated in 

Quetta city for investigations that included lever function test (LFT), spirometric analysis 

(PFT), sputum smear, blood and urine routine examinations (R.E), chest x-rays, semen 

analysis, CT scan, and ultrasound etc. 

 

The results showed that the average concentration of CH4 during mining was 12 m
3
/ton 

and 5.13 m
3
/ton during post mining, which were 2 m

3
/ton (20%) and 1.67 m

3
/ton (47%) 

higher than the maximum permissible limits. The average CO concentration was 36.34 

ppm, while the average concentration of CMD was 3.99 mg/m
3
, which was twice the 

maximum permissible limit of 2.0 mg/m
3
. The average concentration of silica was 0.51 

mg/m
3
, which was within the maximum permissible limit of 1.0 mg/m

3
. Work as 

coalmine workers puts miners of all three coalfields of Balochistan, at increased risk of 

occupational health problems, and there existed the occupational diseases such as eye, 

nose, throat and skin irritation; respiratory problems (coughing, wheezing, TB, COPD, 

asthma, and spot on lungs); and spinal problems due to higher than the permissible limits 

of concentrations of exhaust gases (CH4 and CO), coalmine dust, and their working 

positions (postures) in mines. At an average, 51% of the 25-34 years age-group of coal 

workers were affected by the occupational diseases, and was the most affected age-group, 



 

 

xiii 

 

followed by 13.3% (34 years and above), 11.6% (15-24 years) and 8% (below 15 years) 

age-groups. 

 

The quantities of waste per 1000 tons of coal produced were 1.83, 5.18, and 0.61 tons in 

the forms of liquid effluent, coal waste and coal dust as compared to the permissible 

limits of 1.1, 3.0, and 0.01 respectively; which were more than the permissible limits and 

had contributed towards the environmental (air, water and soil) degradation. It had altered 

the landscapes of the surrounding areas, and had affected large forested areas and natural 

wildlife habitats. It had also promoted soil erosion, flooding and stirred up dust pollution 

that had led to respiratory problems in coal workers and even in the nearby communities. 

Compensation problems in Balochistan coal mining exist and need to be addressed. 

 

It was concluded that the MMD, the Inspectorate of Mines, and the B-EPA were not 

playing their administrative/regulatory roles and responsibilities. It was therefore 

recommended that every effort should be made to improve the working conditions 

inside/outside of the coalmines by monitoring gases, silica, and dust exposure, reducing 

the exposures in the mines to levels that protect workers. It was also recommended that 

the MMD, the Inspectorate of Mines, and the B-EPA must start playing their assigned 

administrative/regulatory roles and responsibilities in investigation and the continued 

follow-up of incidences of accidents and noncompliance with mine safety, health and 

environmental regulations. Furthermore, the mine owners be mandated by the GoB to 

adapt new technologies in all aspects of coalmining that includes workplace safety; 

occupational health issues; safety and communication equipment; reducing emission of 

gases, coal dust exposure, and reducing coal effluents; preparing emergency response 

plans and trainings; raise wages of miners which would automatically reduce the working 

hours, resultantly the occupational health effects and injury rate would decline; and to 

grant casual, sick, earned, and gazette leaves so that the coal workers can enjoy all social 

activities. The GoB and the mine owners should establish proper hospitals, and provide 

food, clean water, recreational and entertainment facilities at all mining sites. 
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CHAPTER I 

INTRODUCTION 

Traditionally, coal mining is considered to be a dirty industry. There are numerous 

damaging environmental impacts of coal due to significant emissions of carbon dioxide 

and methane gases (green houses gases) that contribute to global warming and climate 

change which is the heart burning global issue, contamination of air, water and soil due to 

coal mining are serious of health and environmental issues and their potential impacts has 

been well documented. 

 

The awareness of impact of the work environment on health has increased dramatically in 

the past few decades. Common clinical problems, such as respiratory irritation, 

tuberculosis, obstructive bronchitis, allergy and heart diseases etc., are related to physical 

and biological hazards of work environment. Though a huge amount of money on 

exploration and extraction of coal is being spent by all stake holders but not much 

emphasis is being laid on protection of environment and health of coal worker’s. 

 

Occupational diseases are associated with complex webs of causations of both 

environment and personal origin (Finkelman, 2004). Health monitoring studies have led 

to the identification of specific risks but the methods used have been of only limited 

usefulness in exploring the mechanism by which multiple factors give rise to health risks 

in the work environment. Each mining activity has the potential adverse impacts on air 

quality, hydrology, water quality, ecology, biodiversity, social and cultural conditions, 

human health, natural resources, and infrastructure. 

Many research studies have been conducted all over the coal mining countries for the 

improvement in coal extraction techniques, to overcome the emission rate of methane and 

carbon and thus to reduce the death and injury rates and environmental degradation. 

Efforts have also been instituted to overcome and reduce the toxicity of coal effluents on 

the health of the coal workers. 

 

The wages, compensation, disability rate, pension, insurance policies and other allied 

facilities have also been reviewed with the passage of time to uplift the quality of life of 
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coal workers and their families all over the world, but in Pakistan especially in 

Balochistan neither such studies have been conducted nor such measures have been taken 

by the researchers, government and mine owners. 

 

1. Objectives 

 

Keeping above mentioned situation in mind the following objectives were derived: 

 1.1 To ascertain the health impacts of occupational exposure on coal mine  

  workers of Balochistan (Pakistan). 

 1.2 To determine the environmental degradation due to coal mining in areas of 

  Mach,  Sorange-Degari and Chamalong in Balochistan. 

 1.3 To point out the problems, related to the compensation of the coal mine  

  workers in case of death / injury in Balochistan. 

 1.4 To suggest the mitigation measures to control the re-occurrence of   

  occupational hazards for Balochistan coal fields. 
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CHAPTER II 

LITERATURE REVIEW 

Research relating to the occupational health impacts, environmental degradation due to 

coal mining, compensation problems, and mitigation measures to control the 

reoccurrence of occupational hazards on coal mine workers, have been conducted 

worldwide. 

 

The numerous concerned research articles and papers, books, documents, newspapers 

articles and web journal were consulted during the research for the attainment of best 

relevant abstract. The results so obtained have been cited below keeping in view the 

objectives. 

 

2.1 Occupational Health Impacts on Coal Mine Workers 

 

The occupational health impacts such as CMD, nonmalignant respiratory disease 

(NMRD), CWP and COPD on coal mine workers have well been established by so many 

research studies (Cohen, Patel, and Green 2008; NIOSH. 1995). The National Institute 

for Occupational Safety and Health extensively investigated coal miner morbidity and 

mortality, which included epidemiology, medical surveillance, physiology, and 

pathology, exposure assessment and disease prevention approaches in 1995. The findings 

were released in the form of review and report of recommendations, entitled: Criteria for 

a Recommended Standard-Occupational Exposure to Respirable Coal Mine Dust 

(NIOSH, 1995). 

Coal workers’ pneumoconiosis (CWP) is the accumulation of coal mine dust (CMD) in 

miners’ lungs and the resulting tissue’s reaction to its presence (NIOSH, 1995). It is 

diagnosed in living miners by chest x-rays. 

 

Even in the U.S., CMD levels must have been very high after the introduction of 

mechanized mining techniques during the 6
th

 decade of the 20
th

 century. The US 

Congress back in 1969 passed the Federal Coal Mine Health and Safety Act (MSHAct 

1969), after that the CMD concentrations in coal mines changed over time. The MSHAct 
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set the permissible exposure limit (PEL) to 3 mg/m
3
, which was reduced to 2 mg/m

3
 in 

1972. The NIOSH recommended in 1995 that the PEL be cut in half to 1 mg/m
3
; the 

current NIOSH recommended exposure level. There is however concern that the current 

system, whereby coal mine operators are primarily responsible for monitoring dust levels 

in their mines, may result in frequent exceedances of the PEL and underreporting of dust 

levels (Weeks, 2003). 

 

Studies have shown that even after the passage of the MSHAct’s PEL, all miners were 

not protected against lung disease. A study of 3,194 underground bituminous coal miners 

and ex-miners predicted that 1.4% (95% confidence interval (CI) 0.7, 2.7%) of miners 

working for 40 years at the current exposure limit of 2 mg/m
3
 would develop PMF 

(Attfield and Seixas 1995). 

 

In the U.S., prevalence of CWP is monitored by NIOSH’s Coal Workers’ X-ray 

Surveillance Program (CWXSP). A steady decline was observed in tenure-specific 

prevalence of CWP and PMF from 1970 until 1995 (CDC, 2003). But the prevalence 

began to increase in 1995, and this increase was accompanied by high rates of CWP, 

PMF and silicosis (Antao and Petsonkl., 2005; Laney and Attfield, 2009). 

 

COPD is a progressive disease characterized by chronic obstruction of the flow of air 

through the airways. People with COPD may have chronic bronchitis, airway obstruction, 

and/or emphysema. Symptoms of COPD are a result of reduced lung function and include 

wheezing, cough with mucus, shortness of breath that worsens with mild activity, and 

frequent respiratory infections. Major risk factors include cigarette smoking and airborne 

occupational exposures such as silica and CMD. Studies in the United Kingdom (Miller 

and MacCalman 2010) and the U.S.(Attfield and Kuempel 2008) have reported excess 

mortality among coal miners compared to the general population from occupational 

respiratory diseases including PMF and chronic bronchitis or emphysema, as well as 

from accidental deaths. 

 

Finkelman (2004) highlighted the presence of different heavy metal contents in coal 
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waste and how they can be harmful to the coal workers and population adjacent to coal 

mines areas. Kuempel et al., (2009) studied the advanced pneumoconiosis among 

underground coal workers and highlighted how the inhalation of coal dust in the long 

wall mining can be harmful to the lungs. 

 

Ham (2006) conducted a study to examine respiratory disorder risk in longwall miners by 

correlating the long term cumulative exposure with changes in respiratory symptoms and 

functions. Measurement of respiratory dust, assessment of cumulative exposure was 

considered in the context of method and statistical validity. The method of estimating 

cumulative exposure considered structured interviews with longwall mine workers with 

more than ten year experience. The process of estimating change in respiratory function 

involved accessing and analyzing medical records obtained as part of the Coal Workers 

Health Scheme. Factors that may adversely distorted results such as tobacco smoking 

were identified and treated separately. The long-term objective was to establish 

parameters for interventions when elevated risk was identified. 

 

Lincoln and  (2007) studied the occupational lung diseases and reported that the black 

lung disease is the common name for coal workers pneumoconiosis (CWP) is a lung 

disease of old coal workers in the coal industry caused by inhalation over many years of 

small amounts of coal dust. Petsonk and Thomson (2007) studied the prevalence and 

causes of lung diseases of coal miners in the light of exposure to excessive coal mine dust 

levels. 

 

Yu et al (2008) conducted a study to examine the quality of life of coal dust workers to 

ascertain the quality of life of coal workers certain parameters such as socio-

demographic, working conditions, and health related factors and compared with other 

populations. The conditions of coal workers were found to be significantly worst. 

 

Jonathan et al (2000) says that the occupational exposure due to coal mining can be 

reduced by using good quality safety equipment. 
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2.2 Environmental Degradation Due to Coal Mining 

 

Miller and Kumpiene (2005) reports based on his study that the damages coal causes to 

environment and society are enormous. Alker and Kumpiene (2001) conducted a study 

on identification of environmental issues, critically analyzed and highlighted the 

problems of environmental degradation due to coal mining. 

 

Deulas and Giang (2002) concluded that the environmental problems are mainly related 

to the impacts of human activities on environmental resources. Morin (2005) studied the 

environmental impacts of coal and concluded that coal mining caused extensive 

degradation to natural ecosystem such as forests and can scare the land irreparably. 

 

Ditya and Jang (2004) conducted a study on how environment is degraded due to coal 

mining, and concluded that the coal mining causes a number of harmful impacts due to 

acid mine drainage. Rathus and Robert (2006) identified the area and communities 

potentially affected by a coal mining. 

 

Nitish and Yadarshi (2008) reported that the large scale mining and allied activities in the 

Jharkhand region have caused severe damage to the land resources of the area. Watson 

and Smith (2004) concluded that the environmental concerns are associated with the 

extraction, production, and use of energy, ranging from indoor air pollution to local 

regional air and water pollution, land degradation to climate change. 

 

Leckne and Zhang (2001) highlighted the environmental problems and issues and points 

out the most suited measures to address the environmental problems. Mountain top 

removal to remove coal is a large scale negative change to the environment. 

 

Large forest areas are transferred for coal mining purposes (Roet and Choi, 2004). The 

clearing of trees, plants and top soil from mining areas destroys forests and natural 

wildlife habitat (Talli and Jiang, 2004). It also promotes soil erosion; flooding and stirs 

up dust pollution (Nitish and Yadarshi, 2008). The same situation has been observed 
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during the field work in coal mining areas of Balochistan which has been discussed in 

Chapter IV. 

 

Tops are removed from mountains or hills to expose thick coal seams underneath, and the 

soil and rock removed is deposited in nearby valleys, hollows and depressions, resulting 

in blocked and sometimes contaminated water ways (Anderson and McLaren, 2006). 

 

The remediation is often delayed for decades; one of the legacies of coal mining is the 

low coal content waste forming slag heaps (Kalin and Feng, 2005). In addition, all forms 

of mining are likely to generate ash where coal is stacked and where the coal has 

significant sulfur content, such coal heaps generate highly acidic, metal-laden drainage 

when exposed to rainfall (Deulas and Giang, 2002). These liquors can cause severe 

environmental damage to receiving water courses (Yohi, 2007). 

 

During the field work, disturbing or unpleasant impacts were noticed in the coal mining 

areas of Balochistan. The role of government agencies such as environmental protection 

agency, mines and minerals department, labor department, labor unions and especially 

the mine act has been studied and anomalies observed. 

 

2.3 Compensation Problems of Coalmine Workers 

 

NIOSH (2002) highlights how and at what rates the minor fatal injuries in mining occur 

by publishing a booklet (DHHS NIOSH Publication No. 2002-121), which is a 

comprehensive guide to surveillance data for work-related fatal and nonfatal injury and 

illness. The publication of the chartbook is an important step toward identifying and 

filling significant gaps in workplace injury and illness information. Several Federal 

agencies worked with NIOSH to compile data for the chartbook, using a variety of 

systems that track the nature, prevalence, and incidence of workplace injuries and 

diseases. These data help to identify new and emerging problems, analyze trends over 

time, target and evaluate the effectiveness of intervention efforts, and anticipate future 

needs and concerns. 
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Chaklader (1998) studied the history of worker’s compensation in British Colombia, 

accidents, injuries and deaths due to accidents and looked at the cost of doing business. 

 

Jacob and Maurice (2008) conducted a study on the worker’s compensation for 

occupational injury and found that the occupational injury and disease are often 

considered as inevitable consequences of work. Edward and Smith (2006) highlighted 

that the compensation framework avoids legislations. Frequent check up by medical 

officer will help to improve the health conditions of the coal workers and ultimately the 

cost of health impacts. 

 

James and Lagerkvitz (2005) studied the health and safety liability changes in Australia. 

The findings were that the mining companies have challenged the existing laws which 

hold employers liable for occupational health and safety failing in their work places.. 

 

2.4 Mitigation Measures to Control the Reoccurrence of Occupational Hazards 

 

Shaw et al (2004) reveals that the occupational diseases caused by high levels of mining 

dust and other toxic substances, un-healthy working conditions, inadequate protective 

equipment, and lack of proper training have seriously threaten the health and lives of 

workers. 

 

Richard and Rweing (2005) says that the silicosis is a diffuse pulmonary fibrotic disease 

that ensues from an extensive and prolonged exposure to free crystalline silica dust. 

Kristina and Stock (2003) say the cancer research in Nordic countries revealed that track 

record of cancer patient of mines will help to further monitor the outcome of disease. 

Kniesner and Leeth (2001) concluded that monitoring of coal extraction by inspectors can 

reduce injuries/accident. Rathus and Robert (2006) concluded that there was need to 

identify new sources of surveillance data to improve identification of work related 

injuries and illnesses in existing data bases, to link data from existing sources for 

improved information about injuries.  
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CHAPTER III 

MATERIALS AND METHODS 

This chapter describes the procedure adopted for the conduct of research work in the 

field, collection of data, experimental material used in the field, study area, medical and 

laboratory services and statistical tools practiced to identify the problem areas due to coal 

mining in Balochistan. Studies to determine occupational health impacts on coal mine 

workers of Balochistan were conducted in the coal fields in Mach, Sorange-Degari and 

Chamalong (Figure 3.1). It was quite difficult to conduct the research work in 

Balochistan due to the unrest and security situation; therefore the Military services were 

sought in the field as shown in Figure 3.2. 

 

3.1 Occupational Health Effects on Coal Mine Workers 

 

A comprehensive Questionnaire, covering all the details as shown in Appendix A-1, was 

formulated to get the qualitative and quantitative data about the coal mines workers in the 

fields. The WHO based Quality of Life (QOL) questionnaire as shown in Appendix A-2 

was used to ascertain the quality of life of coal workers in Balochistan. The high quality 

analytical equipment of Balochistan Environmental Protection Agency (BEPA) were 

mobilized and used on all three selected coal mine sites to determine the impacts of coal 

dust, coal waste, coal gases exposure,  soil erosion, and air and water quality degradation 

in the areas. The impact of coal mining on overall extinction of biodiversity was studied 

by using the statistical record available with land and revenue, forest, wildlife, local 

population and mine and minerals department. 

 

To ascertain the reasons for specific and precise harmful impacts such as respiratory 

irritation, tuberculosis, obstructive bronchitis, allergy, and heart diseases are related to 

physical and biological hazards of work environment. Medical examination such as lever 

function test (LFT), spirometric analysis (PFT), sputum smear, blood and urine routine 

examinations (R.E), chest x-rays, semen analysis, CT scan, and ultrasound etc., were 

conducted. 
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         Figure 3.1 The three selected coal mine fields. 
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Figure 3.2 (a, b, c) Security arrangements made to carry out the field work. 
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3.1.1 Data Collection 

 

For the collection of secondary data, different departments of Government of Balochistan 

were approached (Table 3.1). 

 

3.1.2 Methods Used to Identify the Health Impacts of Coal mineworkers 

 

To carry out the research in the field, a comprehensive plan was made with the help of 

EPA and study was divided into following two portions. 

 

3.1.2.1 Field Work 

 

The data on the parameters mentioned in section 3.1, which could have the health impacts 

on coal miners were collected with the help of apparatus given in (Table 3.2). A 

comprehensive questionnaire (Appendix A-1) was designed to get the qualitative and 

quantitative data about the coal mines workers as well as the WHO’s Quality of Life 

(QOL) questionnaire (Appendix A-2) was used to ascertain the quality of life of coal 

workers in Balochistan. Being the major and the representative of all coal fields in 

Balochistan, the three coal mine fields namely Mach, Sorange-Degari, and Chamalong, 

were selected for this study (Figure 3.1). 

 

Three sub-mines from each selected coal field were selected and coded as M1, M2, and 

M3 at Mach coal field; SD1, SD2 and SD3 at Sorange-Degari and C1, C2 and C3 at 

Chamalong coal fields. Approximately 10% sample size (n = 228 coalmine workers), 65 

coalmine workers from Mach, 77 coal mineworkers from Sorange-Degari and 86 

coalmine workers from Chamalong were selected for this research study (Table 3.3). 

Moreover, 120 non-coal workers living in the nearby areas of the mining fields, 30 from 

Mach, 40 from Sorange-Degari and 50 from Chamalong were also selected for 

comparison purpose. The idea behind it was to ascertain whether the population adjacent 

to coal fields proximity within one kilometer radius was affected due to coal mining or 

not.  
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Table 3.1 Occupational Health Data of Balochistan. 

S. # 
Name of 

Department 
Types of data collected 

1 

Mine and 

Mineral 

Department 

Quetta 

 Total no of mines and their location in Balochistan 

 Registered/unregistered coal mine workers in Balochistan 

 Types of coal produced, Equipment and Methods of 

extraction of coal used 

 Types of Facilities provided to coal workers 

 No of mine inspectors, Frequency of  inspection, 

Observations reported, Types of inspection equipment 

used for inspection, Precautions advised by inspectors to 

coal mine owners to implement etc 

 Types of Medical Facilities available to coal workers at 

coal fields 

 Record of injuries/deaths available with the department. 

 Reasons for injuries/deaths of coal  workers 

 Types of Exposures observed due to coal mining 

 Other impacts observed due to coal mining. 

2 

Environmental 

Protection 

Agency of 

Balochistan 

 Types of Equipment available 

 No of visits to coal mines to assess the impacts of coal 

mining, like exposure limits of carbon and Methane, 

health, air, water, Noise and soil degradation. 

 Visits to check the implementation of Mine act, 

imposition of taxes and penalty, Visits to monitor the 

implementation of International standards of Environment 

protection 

 Record of tests conducted by EPA Agency to monitor the 

air, water and soil degradation at coal mines. 

 Type of equipment used by EPA officials if at all moved 

in the field to conduct the tests. 

3 

Hospitals/ Health 

facilities in 

Balochistan 

 Monthly records of injuries/deaths reported from coal 

mines fields 

 Types of diseases reported from coal fields 

 Record of coal mine workers diagnosed with  diseases  

 Record of tests conducted and treatment provided to coal 

workers 

 Types of Medical facilities available and authorized to 

coal workers of Balochistan. 

 Yearly health analysis of coal mine workers available 

with hospitals/health units  

 Types of Medical tests of coal workers conduced at the 

time of induction as coal worker or during any stage of 

service as coal workers. 

Source: Government of Balochistan. 
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Table 3.2 Types of Equipment Used in Data Collection. 

S. # Type of exposure 
Equipment Used to Collect 

Data 
Calibration 

1 
Coal dust 

concentration 

Gravimeter (Gravimetric G-

1023NF) 

Before using, it was 

calibrated 

2 
Coal particles  

sizes 

Particulate Matter Anderson 

apparatus (PM10and PM2.5 

instruments motor no 1542 

and0452) 

Before using, it was 

calibrated 

3 

Types and 

Quantity of coal 

effluents 

Atomic Absorption Method 

(AAM instrument serial no 

4568-23sd-2A-234) 

Before using, it was 

calibrated 

4 Noise level 

Noise level measuring 

equipment (Equipment serial no 

234-1a-34) 

Before using, it was 

calibrated 

5 

Presence and 

concentrations of 

gases(CH4,CO and 

O2), 

 

Before using, it was 

calibrated 

6 
Sulfur and 

Mercury 

Gas Measuring device (Mine 

safety appliance mining 

detector Meotro NICs serial # 

045MEo6101) 

Before using, it was 

calibrated 

Source: Government of Balochistan. 
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To determine the health status, the quality of life and the life style of the coal workers of 

Balochistan, the WHO Quality of Life Brief and a questionnaire developed for this 

particular research study (after necessary translation) were circulated amongst both, the 

coal workers and nearby population for completion. 

 

The data was collected by face to face interviews, coal workers were read out the 

Questionnaire and the questionnaire was translated into the language which they could 

understand/read out. The average timing for the completion of questionnaire was 36 

minutes. The coalmine and non-coal workers age ranged between 15 years and 45 years 

and median age of 32 years. The percentage of coal drillers, helpers, coal loaders 

(laborers) and coal transporters were 60%, 15%, 20% and 5% respectively. The total 

strength of coal workers was further divided into four age groups (Table 3.4). 

The reliability of the QOL–Brief scales was calculated using Cronbach’s coefficient 

(Cronbach’s, 1951). The alpha of magnitudes 0.70 or greater were sought as evidence of 

adequate scale, reliability for use at the level of group comparison, and the Pearson’s 

Correlation Coefficient was used to examine the correlation between the scales. 

 

3.1.2.3 Procedure Adopted to Investigate the Health Impacts Due to Coal Mining 

 

To ascertain the health impacts due to coal mining, services of the Balochistan 

Environmental Protection Agency (B-EPA) were sought for the provision of equipment 

and staff in the field to help conducting the research study (Figure 3.6). 

 

The coal dust whose particles are small enough to penetrate into the nose, upper 

respiratory system and deep into the lungs is generated during coal mining (Hang, 2007). 

These particles that penetrate deep into the respiratory system are generally beyond the 

body natural clearance mechanism of cilia and mucous and are more likely to be retained 

there. This can cause severe lungs problems, infection in eyes, nose and throat (John, 

2007). Initially the recommended PEL were 6-8 mg/m
3
. 
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Under the conditions of time weighted average (TWA), 8 hour work/day and 40 

hours/week, but later on these limits were revised as 1-2 mg/m
3
 for carbon contents and 

0.05-0.1 mg/m
3
 for quartz. Keeping these criteria and conditions in mind, the exposure 

limits verification tests at all the three selected coal sites for coal dust and quartz contents 

were conducted. The samples were collected in the field with the help of PM10 and PM2.5 

Anderson Apparatus and analyzed in the EPA laboratory Figure 4.6. 

 

To evaluate the coal dust exposure limits in comparison with international standards, 

three sites Sorange-Degari, Mach, and Chamalong coal fields were selected and marked 

as site SD, M and C respectively. To get the concentration limits during all three shifts 

and to avoid the error due to just single reading, the selected coal sites were further sub 

divided as mines SD1, SD2, SD3, M1, M2, M3 and similarly C1, C2, C3 so that the 

aggregate reading can be obtained. 

 

The coal dust samples at all selected coal mines were collected with the help of 

Particulate Matter Andersons Samplers PM10 and PM2.5 for the evaluation of coal dust 

exposure limits and to ascertain the sizes of inhalable dust particles (Figure 3.7). 

 

The gas detection appliances were used to detect the concentrations of carbon monoxide 

(CO) and methane (CH4). The coal mining residual samples were collected and analyzed 

in the laboratory for the presence and percentage of trace elements in the sample (Figure 

3.4). The Vitalograph Peek Flow Meter was used in the field to ascertain the respiratory 

problems of coalmine workers (Figure 3.8). 

 

3.1.2.4 Laboratory Test 

 

The coal dust, coal mine residual and drinking water samples were collected in the field 

in standardized samplers and brought to Environmental Protection Agency’s laboratories 

for further analysis (Figure 3.9). 
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Figure 3.3 Micron-size Dust Particle on a Pin Head (Source: www.osha.gov). 

 

 

 

 

  (a)      (b) 

Figure 3.4 (a & b) Inhalable Dust Particles (Source: US-EPA). 
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       Figure 3.5 Human Respiratory System (Source: www.pixgood.com). 
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The selected coal workers from all age groups were taken to the Combined Military 

Hospital and the Air Force Hospital, situated in Quetta city, for further investigations that 

included lever function test (LFT), spirometric analysis (PFT), sputum smear (AFB),, 

blood and urine routine examinations (R.E), chest x-rays, Hepatitis B and C, semen 

analysis, CT scan, and ultrasound etc., to ascertain the impacts related to occupational 

health exposure. Yearly health analysis report regarding coal workers was gathered from 

different local hospitals/health units where the coal workers normally report with 

different kinds of diseases. 

 

3.2 Environmental Degradation Due to Coal Mining 

 

Environmental degradation is the deterioration of the environment through pollution and 

depletion of resources such as air, water and soil. The destruction of ecosystems and 

extinction of distinguished species is another aspect of coal mining (Christian, 2005). 

 

Departments of the Government of Balochistan were approached for the collection of 

secondary data. It was noticed during the field work that there were no laid down 

mechanisms of coal mining in Balochistan and no environmental standards were either 

implemented or observed. It give rise to uncontrolled and overexposure of gases and 

other effluents which happened to cause environmental degradation. During the field 

work, the mine owners, mine inspectors and coal workers were interviewed using a 

questionnaire (Appendix A-2), to determine the awareness regarding environment and its 

degradation due to coal mining. 

 

None of them could give the fair idea about it. The different tests were conducted in the 

field to evaluate the environmental degradation due to coal mining. 

 

The air pollution is mainly due to fugitive emission of particulate matter (respirable coal 

dust) and gases like methane and carbon monoxide (Christian, 2005). The rates of 

emission of gases (CH4 and CO) were measured with the help of PM10 and PM2.5 

Andersen Apparatus (Figure 3.7).  
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Table 3.3 Sample Sizes of Different Coalmining Fields. 

S. # Name of Mining Field Names of Sub-mines 
Number of Miners 

Selected 

1 Mach M1, M2, M3 65 

2 So-range-Degari SD1, SD2, SD3 77 

3 Chamalong C1, C2, C3 86 

Source: Field data. 

 

 

Table 3.4 The Distribution of Selected Coal Workers into Age Groups (N=228). 

Age Groups 

(years) 

No. of Coal Workers 

(Nos.) 

Percentage of Sample 

Size (%) 

Under-15 15 6.5 

15-24 37 16.2 

25-35 121 53.2 

36-49 39 17 .1 

50 & above 16 7 

Total 228 100 

Source: Field data. 
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Figure 3.6 The equipment being loaded into a van for data collection. 

 

 

 

 

 

 

 

 

 

 

Figure 3.7 The PM10 and PM2.5 Andersen Apparatus Used to Collect the Coal Dust. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.8 The Vitalo-graph Peek Flow Meter. 

  



 

 

21 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  (a)    (b)    (c) 

Figure 3.9 (a, b, c) Collections of Coalmine and Drinking Water Samples in the Field  

   for Analysis. 
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The percentage of oxygen in the mine was also noted. These concentrations were 

compared with the permissible exposure limits (PEL) as prescribed by National Institute 

of Occupational Safety and Health (NIOSH), Mine Safety and Health (MSHA) USA and 

are accepted worldwide. The coal dust samples were collected from all three selected coal 

sites during all shifts and were analyzed in the EPA laboratory. 

 

The major source of water pollution in the coal mines is the carryover of the suspended 

solids in the drainage system of the mine water). In some of the coal mines, acidic water 

is also found in the underground aquifers. Groundwater supplies may be adversely 

affected by mining activities. These impacts include drainage of usable water from 

shallow aquifers, lowering of water levels in adjacent areas and changes in flow 

directions within aquifers (Alker, 2001), and contamination of aquifer below mining 

operations due to infiltration or percolation of poor quality water (Watson, 2004). This 

aspect of usable water and coal mine water was tested in EPA laboratories with a view 

point to ascertain the types and concentrations of suspended solids. 

 

During the coal mining, the coal waste is normally dumped in open areas on surface and 

it drastically alters the landscape and can render the land unfit for other purposes such as 

vegetation or agriculture. Ssoil samples were taken during the field work to investigate 

the coal slurry impacts on soil in the near vicinity of coal mining areas. 

 

The main source of noise pollution due to coal mining are blasting, drilling and coal 

handling plants (Ditya, 2004), which has severe impacts on the health of coal workers. 

The noise produced due to coal mining was recorded with the help of noise measuring 

devices during all shifts at selected coal sites and has been compared with permissible 

limits. 
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Table 3.5 Collection of Data regarding the Environmental Degradation. 

S. # Name of Department Types of Data Collected 

1 
Mine and Mineral 

Department Quetta 

 Types of mining carried out in Balochistan 

 Types of coal produced, Equipment and Methods of 

extraction  used for  coal mining 

 Record of rate of emission of gases 

 Record of emission of coal effluents 

 Source of drinking water at coal mine sites 

 Method of disposing off the coal effluents 

 Test results of coal effluents 

 Impacts of coal mining on environment, coal workers 

and local population  

 No of mine inspectors, Frequency of    inspection, 

Observations reported, Types of inspection equipment 

used for  inspection, Precautions advocated by 

inspectors to coal mine owners to implement etc 

 Types of taxes/penalties imposed on excess emission of 

gases and coal effluents  

 What are the safety measure ensured to control the over 

emission of gases and effluents 

 Types of Exposures observed due to coal   mining 

 Other impacts observed due to coal mining. 

2 
Environmental Protection 

Agency of Balochistan 

 Types of Equipment available 

 No of visits to coal mines to assess the impacts of coal 

mining, like exposure limits, health, air, water, Noise 

and soil degradation. 

 Visits to check the implementation of Mine act, 

imposition of taxes and penalty 

  Visits to monitor the implementation of International 

standards of Environment protection 

 Record of tests conducted by EPA Agency to monitor 

the air, water and soil degradation at coal mines. 

3 

Water, Agriculture and 

Forest Department of 

Balochistan 

 Water table in coal mining areas 

 Water analysis and suitability report of coal mine areas 

 Other water resources found in the areas like streams, 

pounds, wells, rivers and lakes.  

  Type of soil, fertility of soil 

 Types of crops grow in the areas. 

 Types of trees, bushes etc found in the areas.  

4 Department of Wild Life 

 Types of wild life in the coal mining areas before and 

after the mining activities. 

 Types of Migratory birds which use to come in the coal 

mining areas. 

 Types of Nests, crabs etc found in the  coal mining areas 

 Types of other species found in the areas. 

 Measure taken to control the extinction of species due to 

coal mining. 

Source: Field data. 
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         Figure 3.10 Measuring the Gases Concentrations in a Mine. 

 

 

    (a)      (b) 

Figures 3.11 (a & b) Source of Drinking Water and a Pool of Wastewater at Coalmine  

   Field in Balochistan. 
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3.3 Compensation Problems of Coal Mine Workers 

 

Accidents can occur unexpectedly and can disrupt the smooth functioning of day to day 

life, carelessness, negligence and inadequate training, are the causes of accidents, which 

could cause an injury or even death (Edwent et al., 2008). In case of death or injury 

during working, compensations are crucial for victims and their family as well, especially 

if the family was being fully supported financially by the victim. If work place injury has 

left the workers incapable of working for the rest of their lives than the future earning, 

promotions and pension as compensation need to be taken into consideration (James and , 

2005). Though compensation can never replace or make up for what was happened but it 

still can make a difference to help the victims and their families to carry their lives 

forward. 

 

For data collection regarding the compensation paid to the coal workers in case of 

disability or death during coal mining, the departments mentioned in the Table 3.6 had 

been consulted. 

 

During the research work the coal workers, coal mine owners, Commissioner of Labors 

Welfare Compensation Board, Mines and Mineral Department, President of Labor Union, 

NGOs and other government officials were interviewed through a questionnaire to get 

their view points about the compensation and other allied benefits paid to the coal mine 

workers in case of injury/disability or death. The injury/disability trends in coal mine 

workers of Balochistan were gathered in a tabulated form and compared with the USA, 

China and India. Compensation and other allied benefits paid in different coal producing 

countries have been compared. 

 

Certain other causes of injury/disability trends like contribution of age factor, rate of 

injury/disability/death per ton of coal produced have also been compared. The 

comparison has been drawn between wages paid, revenue earned through, expenditure 

afforded for injury/disability/death at the cost of coal produced. 
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Table 3.6 Collection of Data Regarding the Payment of Compensation and Allied  

  Benefits. 

S. # Name of Department Types of Data Collected 

1 
Mine and Mineral 

Department Quetta 

 Types of wages paid to coal workers monthly/daily. 

 Types of compensation and other allied benefits 

paid to coal workers by Government and coal mine 

owners.  

 Type of pension/insurance available to coal mine 

workers and their families. 

 Types of injuries/disability reported from coal 

mines fields. 

 Allied Medical facilities available to 

injured/disabled coal workers from 

Government/Coal mine owners. 

 Rate of compensation paid to coal 

workers/families. 

 Concept of partial/Total disability during mining 

and payments made against such disabilities. 

2 

Labors welfare and 

compensation Board of 

Balochistan 

 Types of claims received for payment in case of 

death/injury/disability. 

 Types of claims received from Government and 

coal mine owners. 

 Rates of compensation paid to coal workers. 

 Compensation and other allied benefits paid to coal 

workers and their families in case of 

injury/disability/death. 

 Role of labor unions in payment of claims to coal 

workers/families in case of injury/disability/death. 

 Disability rate/ treatment expenditure payment. 

 Claims received for which type of    

injury/disability. 

3 
Hospitals/Medical 

facilities. 

 Types of injuries/disability reported. 

 Types of Medical facilities extended by 

Government/coal mine owners. 

 Types of treatment provided and extent of medical 

facility available. 

 Type and amount of expenditure borne by 

Government and coal mine owners.  

4 
Donors agencies/ NGOs/ 

Insurance companies 

 Types of donations or other monitory benefits 

offered to coal workers and their families in case of 

injury/disability/death. 

 Types of insurance paid in case of death/injury 

 Medical facilities offered by donors/ 

NGOs/Insurance Company. 

Sources: Government of Balochistan and field data. 
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Cost of mine and personnel safety equipment which is a sore point at the coal mines of 

Balochistan, its non-existence is the source of numerous deaths/injuries, has been 

highlighted. A comparison between the revenue earned through coal and expenditure 

incurred on recovery of coal workers from injury/disability has been drawn. 

 

3.4 Mitigation Measures to Reduce the Occurrence of Occupational Impacts of 

Coal Mining 

 

After carrying out the field work, especially studying the mining techniques, equipment 

used for coal extraction, mines and personnel safety measures adopted during the coal 

extraction, certain adoptable measures have been described to reduce the occupational 

impacts of coal mining. 

 

3.5 Coalmine Workers Compensation Problems in Case of Death/Injury in 

Balochistan 

 

A comparison was drawn about the compensation paid to the coal workers of Balochistan 

and other coal producing countries. Certain latest methodology of coal extraction as used 

in rest of coal producing countries along with the adoptable measures to uplift the mine 

industry and coal workers life of Balochistan have been discussed.  
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CHAPTER IV 

RESULTS 

Based on the data collected from different departments of Balochistan, field data, tests 

results from hospitals and the EPA laboratories, following occupational impacts due to 

coal mining in Balochistan have been determined and described as per the scope of the 

study. 

 

4.1 Health Impacts of Occupational Exposure on Coalmine Workers 

 

The most important aspect is the health of coal mine worker which has been focused 

from each angle. 

 

4.1.1 Quality of Life (QOL) 

 

The quality of life and life style of coal mine workers can easily dictate us how healthy 

the people could be. The results of the quality of life of coal workers of Balochistan have 

been tabulated in Table 4.1, and it show that 72.7% had very poor and 17.3% had poor as 

compared to only 4%, who had very good and good feelings regarding their living 

conditions; while the 64.2% had very poor and 27.3% had poor feelings as compared to 

the 4%, who had very good and good feelings regarding their general health conditions 

(Figure 4.1). 

 

A minimum of one year service as a coalmine worker was set as the criterion to qualify to 

investigate the impact of socio-demographic, working, and health factors on their QOL. 

The workers age ranged between 15 to 45 years. The coal dust workers were categorized 

as coal drillers, helpers, loader, transporters, loading/unloading workers and non-dust 

workers as maintenance workers and technician. The workers with chronic diseases, such 

as hypertension, diabetes or other cardiovascular disease were excluded. 
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Table 4.1 Feedback received from coalmine workers regarding the living conditions. 

Type of Feedback 
Very Poor 

(%) 

Poor 

(%) 

Average 

(%) 

Good 

(%) 

Very Good 

(%) 

Living Conditions 72.7 17.3 5.9 2.5 1.6 

General Health 64.2 27.3 3.6 3.4 1.5 

              Source: Field Data 

 

 

 

Table 4.2 General information about selected coalmine workers of Balochistan. 

S. # Variable 
Numbers 

N=194 

1 Gender (All male) 194 

2 Age (Year)  

3 < 30 86 

4 > 30 108 

5 Marital Status  

6 Single 69 

7 Married 125 

8 Educational Level  

9 Illiterate 186 

10 Primary 8 

11 Junior School Nil 

12 Senior School Nil 

13 Diploma Nil 

14 College Nil 

15 Monthly Income  

16 <5000 44 

17 6000-7000 131 

18 7000-8000 16 

19 >8000 3 

20 Recreational Activities  

21 Few 25 

22 Some 135 

23 Many 34 
Source: Field Data 
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Table 4.3 General information regarding the mines and working conditions of 

coalmine workers of Balochistan. 

S. # 
Variables 

Numbers 

N=194 

1 Working Years  

2 < 5 82 

3 > 5 112 

4 Types  of Job  

5 Surface Mining - 

6 Underground Mining 194 

7 Working Hours  

8 < 8 hours 92 

9 > 8 hours 102 

10 Working Shift  

11 Long Night Shift 6 

12 Long Day Shift 35 

13 Often working shifts 153 

14 Work Danger  

15 No 59 

16 Yes 135 

Source: Field Data 

 

Table 4.4 Data regarding the health variables of coal mine workers of Balochistan. 

Source: Field Data 

Variables N 

Smoking Edict  

No 57 

Yes 137 

Physical Examination  

Once a Year Nil 

Once every 2 Year Nil 

Once every 3 Year Nil 

At Your Own or at time of Severe Disease 194 
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Figure 4.1 Quality of Life Indicators/Variables of Coal Workers of Balochistan.
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4.1.2 Exposure to Gases 

 

The main source of health impacts and reasons of high death toll of coal mine workers is 

the exposure to carbon monoxide and methane which is emitted as a result of coal 

extraction. 

 

4.1.2.1 Carbon Monoxide (CO) and Methane (CH4) 

 

The concentrations of CO, CH4 and O2 were recorded with the help of gas detection 

devices and compared with the permissible exposure limits. The results have been 

tabulated in Table 4.5. 

 

4.1.3 Exposure to Coal Dust 

 

The coal dust particles concentration, as a result of observations, analysis at B-EPA 

laboratories and calculations has been appended as appendices A-3, A-4 and A-5. The 

values exceeded the recommended exposure limits under all circumstances (Table 4.6). 

 

It has also been noticed that initially at the service of 2-3 years as coal workers, the 

symptoms of health impacts due to coal dust exposure were not positive but at later stage 

it aggravated and became complex in nature at the services of above 35 years and above. 

 

Occupational respiratory problems such as impairment of lung tissues, coal workers 

pneumoconiosis, and impact on the brain, kidneys and other organs were the most 

common due to overexposure of coal dust in Balochistan. 

 

The concentration of quartz contents as per Table 4.7 in the coal was also found higher 

than the threshold exposure limits. The reasons of high concentration of quartz are the 

same as that of coal dust adverse health effects of over exposure of quartz on coal mine 

workers of Balochistan have been reported during medical examination. Some of the coal 

workers were developing silicosis due to crystalline silica presence in coal mine dust. 
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Table 4.5 Emission of Methane and Carbon Monoxide at all three Selected Sites of  

  Balochistan. 

S. # Mine Location 

Time 

Weighted 

(Hrs) 

Average 

Emission of 

CH4 (m
3
/ton) 

Concentrations 
Method of 

Measurement 
During 

Mining 

Post 

Mining 

CO 

(ppm/hr) 

O2 

(%) 

1 

Mach Coal 

Fields 

(M1, M2, M3) 

8 11.9 5.43 37 13.5 

Meotro  Mining 

Detector 

(No. 045 MEO 

6101) 

2 

Sorange-Degori 

Coal Fields 

(SD1, SD2, SD3) 

8 11.7 5.46 35 13.2 
 

“ 

3 

Chamalong Coal 

Fields 

(C1, C2, C3) 

8 12.5 4.5 37 12.4 
 

“ 

Source: Field Data 
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The changing color and spot on chest x-rays of coal workers of all three sites, taken 

during medical examination at Combined Military Hospital Quetta, clearly show the lung 

tissues damaged due to silica particles (Figure 4.3). It clearly indicates symptoms of lung 

impairment, the breathing problems were observed in coal workers and even death cases 

have been registered. Silicosis substantially raises the risk of tuberculosis (TB), during 

medical examination the majority of coal workers were diagnosed with T.B. 

 

4.1.4 Concentration of Suspended and Respirable Dust Particles 

 

Efforts have been made to ascertain the concentration of SPM and RPM with respect to 

time and quantity of coal produced so that its actual damage can be assessed. The 

concentration of RPM and SPM in underground coal mines of Balochistan was 

ascertained by analyzing the samples in the B-EPA laboratory and the results have been 

tabulated in Table 4.8. 

 

The analysis of dust particles with respect to the sizes as in the Table 4.9 shows the 

presence of all sizes of particles. 
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    (a)        (b)     (c) 

Figure 4.2 (a, b, c) Collection and Analysis of Coal Dust Samples in the Field and 

    in the B-EPA Laboratory. 
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Table 4.6 Comparison of coal dust exposure at selected mine fields. 

S. 

# 
Mine ID 

Location of 

Reading 

Average Dust  

Concentration 

(mg/m
3
) 

Threshold 

Limit Value 

(mg/m
3
) 

Difference 

(mg/m
3
) 

1 Mach 

(M1, M2, M3) 

At the face of 

mine 
5.26 2 +3.26 

2 Mach 

(M1, M2, M3) 

At  the loading 

place 
4.25 1-2 +2.25 

3 Mach 

(M1, M2, M3) 

At ventilation / 

exhaust 
3.47 2 +1.47 

4 Sorange Degari 

(SD1, SD2, SD3) 

At the face of 

the mine 
3.54 2 +1.54 

5 Sorange Degari 

(SD1, SD2, SD3) 

At the loading 

point 
3.05 1-2 +1.05 

6 Sorange Degari 

(SD1, SD2, SD3) 

At ventilation /   

exhaust 
2.75 2 +0.75 

7 Chamalong 

(C1, C2, C3) 

At the face of 

mine 
5.2 2 +2.2 

8 Chamalong 

(C1, C2, C3) 

At loading 

place 
4.35 1-2 +2.35 

9 Chamalong 

(C1, C2, C3) 

At ventilation /  

exhaust 
4.05 2 +2.05 

Source: Field Data 
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Table 4.7 Comparison of Quartz exposure limits at selected mine fields. 

S. # Mine ID 
Location of 

Reading 

Average 

Quartz  

Concentration

(mg/m
3
) 

Threshold 

Limit Value 

(mg/m
3
) 

Difference 

(mg/m
3
) 

1 
Mach 

(M1, M2, M3) 

At the face of 

mine 
0.67 0.1 0.33 

2 
Mach 

(M1, M2, M3) 

At  the 

loading place 
0.55 0.05-0.1 0.45 

3 
Mach 

(M1, M2, M3) 

At 

Ventilation / 

Exhaust 

o.44 0.1 0.56 

4 
Sorange Degari 

(SD1, SD2, SD3) 

At the face of 

the mine 
0.45 0.1 0.55 

5 
Sorange Degari 

(SD1, SD2, SD3) 

At the 

loading point 
0.39 0.05-0.1 0.61 

6 
Sorange Degari 

(SD1, SD2, SD3) 

At 

Ventilation /   

Exhaust 

0.35 0.1 0.65 

7 
Chamalong 

(C1, C2, C3) 

At the face of 

mine 
0.67 0.1 0.33 

8 
Chamalong 

(C1, C2, C3) 

At loading 

point 
0.58 0.05-0.1 0.42 

9 
Chamalong 

(C1, C2, C3) 

At 

Ventilation /  

Exhaust 

0.52 0.1 0.48 

Source: Field Data 
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   (a)        (b)        (c)         (d) 

Figure 4.3 (a, b, c, d) The Chest X-Rays Showing Damaged Lungs of Coal Workers. 

 

 

 

 

                    (a)    (b)    (c) 

Figure 4.4 (a, b, c) The Coalmine Workers (a) Asthma Patient, (b) COPD Patient, and 

 (c) Lungs Cancer Patient; under-treatment at the Fatima Jinnah 

 Chest and General Hospital, Quetta. 
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4.1.5 Concentration of Mercury in Coal Fields of Balochistan 

 

The samples collected in the field were tested for the concentration of mercury in the coal 

of Balochistan (Table 4.10). The higher concentration of mercury has number of 

occupational health effects on coalmine workers. The impacts on health have been 

monitored through inhalation of its solid and fine particulates but the main idea to know 

the concentration of mercury in coal was to monitor impacts on reproductive system of 

coal miners. It was quite difficult to get the semen samples of coal workers of 

Balochistan because of their hesitation for such tests. However, some of them agreed and 

were medically examined and tested who showed the symptoms of early aging, stress, 

and decreased sexual drive. 

 

4.1.6 Concentration of Sulfur in Selected Coal Mines 

 

The concentration of sulfur in coal dust was measured in B-EPA laboratory (Table 4.11). 

Due to higher limits of sulfur, the symptoms such as aggravation of pre-existing 

respiratory, heart problems, poor visibility and irritation have been observed. 

 

4.1.7 Impacts on Reproductive System of Coal Workers 

 

Heavy metals such as lead, mercury, and sulfur etc., as trace elements are taken by coal 

workers through inhalation, ingestion, and skin absorption overload in the walls of 

coronary arteries. Musculoskeletal pain, memory loss and hypersensitivity symptoms 

were found in coal miners. It was quite difficult to get the semen samples from coal 

workers of Balochistan for the test of testicular size but after deliberate efforts few 

individuals from sample of N=228  were examined at CMH Quetta. 

 

It was observed that the testicular size was slightly lesser than the minimum 

recommended size. Urethral abnormalities hypostasis and a striking drop in semen 

volume and sperm count were observed by the pathologist of the CMH Quetta. 
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Table 4.8 Concentrations of Suspended Particulate Matter (SPM) and Respirable Particulate Matter (RPM) in Coal Dust. 

S. 

# 

Mine 

Location 

Type of 

Pollutant 

Average Flow Rate 

(m
3
/minute) 

Average 

Concentrate in 

Ambient Air 

(µg/m
3
) 

WHO Permissible 

Limit 

(µg/m
3
) 

Analytical 

Method 
Equipment Used 

1 
Mach Coal 

Fields 

Suspended 

Particulate 

Matter (SPM) 

 

1 625 500 Gravimetric 

High Volume Sampler 

(Gravimetric G-1023 NF of 

U.K.) 

Respirable 

Particulate  

Matter (RPM) 

1 170 150 Gravimetric 

High Volume Sampler 

(Gravimetric G-1023 NF of 

U.K.) 

2 

So-range-

Degari Coal 

Fields 

Suspended 

Particulate 

Matter (SPM) 

 

1.1 610 500 Gravimetric 

High Volume Sampler 

(Gravimetric G-1023 NF of 

U.K.) 

Respirable 

Particulate  

Matter (RPM) 

1 185 150 Gravimetric 

High Volume Sampler 

(Gravimetric G-1023 NF of 

U.K.) 

3 
Chamalong 

Coal Fields 

Suspended 

Particulate 

Matter (SPM) 

 

1 630 500 Gravimetric 

High Volume Sampler 

(Gravimetric G-1023 NF of 

U.K.) 

Respirable 

Particulate  

Matter (RPM) 

1 155 150 Gravimetric 

High Volume Sampler 

(Gravimetric G-1023 NF of 

U.K.) 

Source: Field Data 
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Table 4.9 Measurement of Particulate Size of Coal Dust. 

S. # Mine Location 
Time Weighted 

Average/Hour 

Particle Size 

Range 

(µm) 

Method Used 

1 Mach Coal Fields 8 2.0 -10 

PM10 and PM2.5 

Anderson 

Instruments U.S.A. 

2 
Sorange-Degari 

Coal Fields 
8 2.1 – 10 “ 

3 
Chamalong Coal 

Fields 
8 1.1 – 10 “ 

Source: Field Data 

 

 

 

Table 4.10 Concentration of Mercury in Coal of Selected Mines. 

S. # Mine Location 

Hg Concentration 

Method Used Measured 

(μg/m
3
) 

Accepted 

(μg/m
3
) 

1 Mach Coal Fields 2.0 1.5 

Atomic Absorption 

Spectrometry 

Method 

2 
Sorange-Degari 

Coal Fields 
1.8 1.5 “ 

3 
Chamalong Coal 

Fields 
1.9 1.5 “ 

Source: Field Data 

 

 

 

Table 4.11 Concentration of Sulfur in Coal of Selected Mines. 

Ser# Mine location 
Measured 

(%) 

Accepted 

(%) 
Measuring method 

1 Mach Coal Fields 2 1.85 
Atomic Absorption 

Spectrometry 

Method 

2 
Sorange-Degari Coal 

Fields 
3.1 1.85 

3 Chamalong Coal Fields 3.1 1.85 

Source: Field Data 
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After prescribed three days abstinence, their semen samples were analyzed for seminal 

volume, sperm count, the number and quality of sperm motility, sperm morphology, 

sperm hypo-osmotic swelling (HOS) and sperm under chromatin stability. The HOS was 

assessed in a sodium citrate fructose medium, and the sperm nuclear chromatin de-

condensation was analyzed following the treatment of spermatozoa with 1%. SDS+ 6 

mL/L EDTA stained according to the Shorr method. 

 

The individuals with sperm counts < 20 million/mL were given grade A motility, with 

hypo-osmotic swelling up to 25-30% were considered as normal but hypo-osmotic 

swelling with 50% were considered as having male fertility problems. The total motile 

sperm count was taken as a measure of semen quality. It was calculated as the product of 

grade of motility sperm concentration. The results show the reproductive problems do 

exist but not much significant, about 3.4% of the total coal workers. If N=228, the 

number of coal workers having problems came to 7.7 ≈ 8 individuals and if total strength 

of coal workers of Balochistan is 40,000; then the individual having problems out of 

40,000 comes to 1,360. 

 

4.1.8 Impacts of Coal Waste 

 

It was observed that during coal mining, the coal mine waste water and coal waste (coal 

slurry) would come out and spread out onto unconfined places at Balochistan coal fields. 

It contaminated the nearby sources of drinking water which was used by coal mine 

workers and they were suffering from numerous waterborne diseases. Water samples 

were collected, analyzed in the B-EPA laborites and the results were compared with the 

WHO prescribed limits (Table 4.12). The comparison showed that the concentration 

limits of total suspended solids (TSS) and total dissolved solids (TDS) in the Balochistan 

coal fields were higher than the WHO prescribed limits. The higher concentrations of 

these effluents made the water heavier and unsuitable for drinking and other purposes due 

to lower pH values (acidic water) and needed treatment and purification. The lower Bio-

oxygen demand (BOD) and chemical oxygen demand (COD) demands showed that either 

the microorganisms were less in numbers or mostly dead. 
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Moreover the non-availability of facility to purify the water had become one of the 

reasons of number of health problems in coal workers of Balochistan. Common diseases 

registered amongst the coal workers were viral diseases, diarrhea, cholera, hepatitis, 

ulcer, headache, nausea, fatigue, chest and muscular pains. 

 

4.1.9 Noise Impact Due to Coal Mining 

 

In underground mines, the noise impact is not as pronounced as it is in the surface 

mining, where a lot of heavy equipment is used during coal mining operations such as 

drilling, collection, transportation and handling of coal, sizing and segregation units, 

which are the major sources of noise pollution. Noise in coal mining is obvious and is 

displeasing for coal workers that disrupt the activities as well). In the underground 

mining, the noises were produced by the blasting, compression, and transportation of 

coal. The noise impacts that the coal workers felt included impaired hearing, damage to 

hearing system, and deafness. Main health effects of over exposure to loud noise were 

found the permanent hearing loss caused by damage to the sensory cell in the inner ear. 

Loss and damage to hearing occur at 70 dBA 24-hour-Leq. The average noise level at 

Balochistan coal mines was observed as 70 dBA which had caused severe hearing 

problems and even deafness in some coalmine workers (Table 4.13). 

 

The noise level also depends on the type and condition of the equipment. It was also 

observed that most of the equipment used in the mining fields of Balochistan was very 

old and noisy. It was also observed that the coalminers of Balochistan were not using any 

protection equipment such as ear plugs and mufflers. The coal mining in itself is a hectic 

and a tough job, and at the same time, the induced and continuous noise had caused 

severe heath impacts on coal miners such as sleeplessness, muscular pain, itching, 

unpleasant feeling, and difficulty in talking. 
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4.1.10 Yearly Health Analysis of Coal Workers of Balochistan 

 

Most of the coal workers of Balochistan report to the Government Hospitals such as     

Fatima Jinnah Chest and General Hospital Quetta for all types of diseases and patients get 

free medical treatment. Another reason for reporting to this hospital was that the coal 

mines owners do not offer free medical care or health insurance, and the miners being 

poor, cannot afford private treatment. The five year (2005-2009) health records of coal 

workers of Balochistan reported to Fatima Jinnah Chest and General Hospital gives a 

clear picture of the occupational health impacts of coal mining on workers of Balochistan 

(Table 4.14). The yearly health record in Table 4.14 show very alarming health 

conditions of coal workers of Balochistan. The health state of coal workers, in 

comparison of coal produced was also not compatible. 

 

The situation was just because of the reasons that neither the coal mine owner nor 

governmental monitoring departments/agencies were paying any attention to the 

enforcement of rules and regulations to avoid accidents and injuries. It was also found 

that neither government nor mine owners had any plans to adapt modern 

method/techniques of mining and precautionary measures to avoid accidents and 

casualties. No awareness programs, lectures or seminars were arranged to educate all the 

stakeholders about the health impacts of coal mining and how to avoid it. 

 

Medical and other facilities were not offered to coal workers. Some of the pictures of coal 

workers at Fatima Jinnah Chest and General Hospital have been shown in Figure 4.4(a, b, 

c). 

 

4.1.11 Assessment of Occupational Health Impacts of Coal Mining 

 

It was observed that the coal mining in Balochistan was having many severe occupational 

health impacts due to emission of gases, coal dust and coal effluents. The observed 

symptoms and the tests results have been summarized in Tables 4.15-4.18. 
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Table 4.12 Concentrations of Water Quality Parameters in Coal Mines Wastes. 

Mine Location 
Type of      

Effluent 

Measured 

Quantity 

(mg/L) except 

pH 

WHO 

Standards in 

(mg/L) except 

pH 

Methods 

Used 

Mach 

Coal Fields 

pH 4.9 6.9 AAS Method 

BOD 220 250 “ 

COD 370 400 “ 

TSS 425 400 “ 

TDS 3720 3500 “ 

So-range-Degari 

Coal Fields 

pH 5.0 6.9 “ 

BOD 215 250 “ 

COD 350 400 “ 

TSS 430 400 “ 

TDS 3600 3500 “ 

Chamalong Coal 

Fields 

pH 4.98 6.9 “ 

BOD 225 250 “ 

COD 360 400 “ 

TSS 435 400 “ 

TDS 3650 3500 “ 

Source: Field data 

 BOD - Biological oxygen demand 

COD - Chemical oxygen demand 

TSS - Total suspended solids 

TDS - Total dissolved solids 
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Table 4.13 Noise Levels Recorded at Coal Mines.  

S. # Mine Location 

Maximum Allowable Leq 

hourly in dB/A 
Measurement Method 

0700 - 2200 
2200 - 

0700 

1 Mack Coal Fields 71 70 70 

Noise level measuring 

equipment ser/234-1a-34 

of Japan 

2 
Sorange-Degari 

Coal Fields 
70 70 70 Do 

3 
Chamalong Coal 

Fields 
71 70 70 Do 

Source: Field data 
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These tables present the comprehensive breakdown of all possible occupational impacts 

by covering all the age group of coal workers, right from the induction into the coal 

industry till the retirement. 

 

The picture painted in the tabulated form depicts the actual situation and conditions of 

coal workers of Balochistan. Work as coalmine workers puts miners of all three 

coalfields of Balochistan, at increased risk of occupational health problems, and there 

existed the occupational diseases such as eye, nose, throat and skin irritation; respiratory 

problems (coughing, wheezing, TB, COPD, asthma, and spot on lungs); and spinal 

problems due to higher than the permissible limits of concentrations of exhaust gases 

(CH4 and CO), coalmine dust, and their working positions (postures) in mines. At an 

average, 51% of the 25-34 years age-group of coal workers were affected by the 

occupational diseases, which was the most affected age-group, followed by 13.3% (34 

years and above), 11.6% (15-24 years) and 8% (below 15 years) age-groups. 

 

4.1.11.1 Health Impacts Due to Exposure of Gases 

 

It was observed that due to the over exposure of methane gas (a greenhouse gas), the 

incidents of sudden deaths were quite frequent in Balochistan whereas the CO poisoning 

had severe health implications on coal workers Table 4.15. The accumulation of methane 

and carbon monoxide causes sudden death and health problems. 
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Table 4.14 Yearly Health Analyses of Coal Workers of Balochistan reported to  

  Fatima Jinnah Chest and General Hospital, Quetta from 2005-2009. 

S. # 
Types of  Occupational 

Illnesses 

No. of Patients / Year 

2005 2006 2007 2008 2009 

1 T.B. 204 289 319 307 379 

2 Post T.B. 348 372 412 407 389 

3 Bronchitis 396 422 453 392 512 

4 Asthmatic problems 423 447 492 398 307 

5 Skin and other infection 729 597 612 707 779 

6 Hypertension 837 714 745 810 823 

7 Lung C.A. 149 112 132 79 93 

8 Death in hospital due to injury 119 139 122 98 109 

     Source: Government of Balochistan, Health Department, Fatima Jinnah Chest and 

      General Hospital, Quetta. 
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Table 4.15 Occupational Health Impacts Observed/Found in Underground Coalmine Workers of Different Age groups due to the Coal Dust (Carbon & Silica Contents)(n=228). 

Age 

Group 

(Years) 

Total 

No. of 

Coal 

Workers 

(Nos.) 

Average 

Service 

as Coal 

Worker 

(years) 

Daily / 

Weekly 

Working 

Hours 

(Hours) 

Tests Conducted Tests Results 

Types of 

Health Impacts Observed/Found 

%age of coal 

workers with 

positive 

symptoms 
Field Test 

Laboratory 

Test at 

CMH 

Quetta 

EPA  

Laboratory 

CMH 

Laboratory 

Quetta 

Under 

15 

31 3 12/84 

 Exposure  

limits of coal 

dust with 

help of PM10 

 Vitalo Graph 

Peek flow 

meter cat no 

43615 of 

Ireland was 

used  to 

determine the 

respiratory 

problems of 

coal workers 

 Carried out 

the 

interviews of 

coal workers 

 P.F.T 

 Sputum 

Smear 

 Chest X-

Ray 

Blood & 

Urine R.E 

 Spiro 

metric 

analysis 

Higher Coal 

Dust 

exposure 

limits in 

comparison 

with PEL 

were found. 

 All tests 

normal 

except PFT. 

 Spirometry 

showed mild 

variation. 

 Eyes, nose, throat & skin irritation in 6%. 

 Chest pain due to musculoskeletal in 4.4%. 

 Respiratory problems (coughing, wheezing) in 2.5%. 8.5% 

15-24 37 7 12/84 

 Eyes, nose, throat & skin irritation in 47% 

 Chest pain due to  Musculoskeletal and no specific reasons 

in 24% 

 Respiratory problems (coughing, wheezing) 28% 

 Depression 54% 

I2% 

25-34 121 11 10/70 

 LFT positive 

 Sputum 

smear 

positive 

 Chest x-rays  

showed  spot 

on lungs 

 Hepatitis 

serology 

 Ultra sound 

 Spirometry 

showed 

variation 

 Eyes, nose, throat & skin irritation in 90% 

 Chest pain due to Musculoskeletal in 80% and some 7% 

cardiac cases 

 Respiratory problems (coughing, wheezing, TB, CWP, 

COPD, asthma, spot on lungs) in 92%; depression in 17%; 

Hepatitis B&C in 17% 

 Spinal problems in some miners due to their position in 

mines 

 Hypertension problems in 6% 

47% 

35-44 & 

Above 
39 19 

8/46 

 Eyes, throat, nose and skin irritation in 98% 

 Chest pain due to Musculoskeletal and no-specific reason 

88% 

 Respiratory problems (coughing, wheezing, TB, CWP, 

COPD, asthma, spot on lungs) in 97% 

 Depression 86% 

 Hepatitis B&C in 62% 

 Miners with kidney problems 12% 

 CA lung cases 7% 

 Spinal problems due to their position in mine 73% 

 Hypertension problems 8% 

14% 

Source: Field data 

Note: 

 The allowable working hours daily/weekly as per international standers  = 8/40 

 Permissible exposure limits of coal dust as per international standers   = 2 mg / m
3
 

 Coal Dust exposure limits obtained in the field during research  = 4-5 mg /m
3 
 

 Permissible limits of silica as per international standers   = 0.05 – 0.1 mg/.m
3
 

 Silica dust exposure limits obtained in the field during research  = 0.35 mg /m
3
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Table 4.16 Occupational Health Impacts Observed/Found in Underground Coalmine Workers of Different Age groups due to the Methane (CH4) & Carbon Mono Oxide (CO) (n=228). 

Age 

Group 

(Years) 

Total 

No. of 

Coal 

Workers 

(Nos.) 

Average 

Service 

as Coal 

Worker 

(years) 

Daily / 

Weekly 

Working 

Hours 

(Hours) 

Tests Conducted Tests Results 

Types of 

Health Impacts Observed/Found 

%age of 

coal 

workers 

with 

positive 

symptoms 

Field Test 

Laboratory 

Test at 

CMH 

Quetta 

EPA  

Laboratory 

CMH 

Laboratory 

Quetta 

Under 

15 
31 3 12/84 

 Exposure  

limits of 

CH4& CO 

were 

measured 

through 

Gas 

detection 

appliances  

 Vitalo 

Graph 

Peek Flow 

Meter was 

used to 

determine 

the 

respiratory 

problems 

of coal 

workers  

 Carried 

out the 

interviews 

of coal 

workers 

 L.F.T 

 Sputum 

smear 

 Spiro 

metric 

analysis 

Blood & 

Urine R.E 

  Chest X-

ray 

 L.F.T 

 Sputum 

smear 

 Spiro 

metric 

analysis  

 Blood & 

Urine R.E 

 Chest X-

ray 

 Blood 

pressure 

noted and 

ECG 

 Biopsy 

 CT scan 

 Ultra 

sound 

 Higher 

CH4& CO 

Concentrati

on as 

compared 

with PEL 

were found. 

 Higher Coal 

Dust 

exposure 

limits in 

comparison 

with PEL 

were found. 

Test were 

normal 

except mild 

variation in 

spirometry 

 Respiratory problems in 6% 

 Headache in 9% 

 Tiredness in 2% 

 Due to CO poisoning drowsiness, dizziness was observed in 

10%. 

 Due to suffocation of CH4, many deaths were reported 

 Due to lack of oxygen, the shortness of  breath headache, and 

drowsiness  in 87% 

10.9% 

15-24 37 7 12/84 

 Respiratory problems (coughing, wheezing) in 28% 

 Headache 9%, tiredness 2% 

 Due to CO poisoning, drowsiness, dizziness in 10%. 

 Due to suffocation from CH4, many deaths were reported 

 Due to lack of oxygen, the shortness of breath ,headache, and 

drowsiness etc in 87% 

 Chest pain  in 8% 

 Anxiety /stress in 6% 

I1% 

25-34 121 11 10/70 

  LFT 

positive 

 Sputum 

smear 

positive 

 Chest x-

rays  

showed  

spot on 

lungs 

 Hepatitis 

serology 

 Ultra sound 

 Spirometry 

showed 

variation 

 Respiratory problems (coughing, wheezing) in 76% 

 Headache in 83%, tiredness in 81% 

 Due to CO poisoning, drowsiness, dizziness  in 92% 

 Due to suffocation from CH4, many deaths were reported 

 Due to lack of oxygen, the shortness of  breath, headache, 

drowsiness,  in 87% 

 Chest pain due to muscle and cardiac reasons in 42% 

 Anxiety/Stress in 54% 

 Hypertension problems in 7% 

49% 

35-44 

& 

Above 

39 19 
8/46 

 Respiratory problems (coughing, wheezing) in 88% 

 Headaches in 93%, tiredness in 91% 

 Due to CO poisoning, drowsiness, dizziness in 92% 

 Due to lack of oxygen, the  shortness of breath, headaches, 

drowsiness in 87% 

 Chest pain due to muscle and cardiac reasons in 75% 

 Anxiety /Stress in 66% 

 Anxiety/stress in 10% 

 Neurological problems like spinal problems in 3% 

14.9% 
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Table 4.17 Occupational Health Impacts Observed/Found in Underground Coalmine Workers of Different Age groups due to the SPM and RPM (n=228). 

Age 

Group 

(Years) 

Total 

No. of 

Coal 

Workers 

(Nos.) 

Average 

Service 

as Coal 

Worker 

(years) 

Daily / 

Weekly 

Working 

Hours 

(Hours) 

Tests Conducted Tests Results 

Types of 

Health Impacts Observed/Found 

%age of 

coal 

workers 

with 

positive 

symptoms 

Field Test 

Laboratory 

Test at 

CMH 

Quetta 

EPA  

Laboratory 

CMH 

Laboratory 

Quetta 

Under 15 31 3 12/84 

 The coal dust 

particles were 

collected with 

the help of 

AndersonPM10

& PM2.5 

 Vitalo Graph 

Peek Flow 

Meter was 

used to 

determine the 

respiratory 

problems of 

coal workers 

 Carried out 

interviews of 

coal workers 

 L.F.T 

 Sputum 

smear 

 Spiro 

metric 

analysis  

Blood & 

Urine R.E 

 Chest x-

ray 

The particles 

size and 

concentration 

analysis  was 

carried out 

 All tests 

normal 

except PFT. 

 Spirometry 

showed mild 

variation. 

 Respiratory problems in 3% 

 Irritation in eyes, throat and nose in 11% 

 Chest pain due to nonspecific reasons in 2% 7% 

15-24 37 7 12/84 

 Respiratory problems(coughing, wheezing, asthma, and 

TB)in41% 

 Irritation in eyes, throat and nose in 31% 

 Chest pain due to nonspecific reasons in 19% 

 Spinal pain in 54% 

 Headache in 78% 

 Nausea in 62% 

I2% 

25-34 121 11 10/70 

 LFT positive 

 Sputum 

smear 

positive 

 Chest x-rays  

showed  spot 

on lungs 

 Hepatitis 

serology 

 Ultra sound 

 Spirometry 

showed 

variation 

 Irritation in eyes, throat, nose and skin in 90% 

 Chest pain due to Musculoskeletal in 80% 

 Respiratory problems (coughing, wheezing, TB, CWP, 

COPD, asthma, and spots on lungs)in 92% 

 Hepatitis B&C in 17% 

 Hypertension in 6% 

55% 

35-44 & 

Above 
39 19 

8/46 

 Irritation in eyes, throat, nose and skin in 98% 

 Chest pain due to Musculoskeletal and non-specific 

reason and cardiac problems in 88% 

 Respiratory problems (coughing, wheezing, TB, CWP, 

COPD, asthma, spots on lungs in 97% 

 Depression in 86% 

 Hepatitis B&C cases 

 Kidney problems (ultra sound diagnosis) in 12% 

 CA lungs in 7% 

 Spinal problems due to their position in mines in 73% 

 Hypertension in 8% 

12.4% 

Source: Field data 

Note: 

 The allowable concentration  limits  of  SPM and RPM  as per WHO standards = 500 μg/m
3
 and 150 μg/m

3
 

 The  limits of SPM and RPM found during research    = 625μg/m
3
 and 170 μ g/m

3 
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Table 4.18 Occupational Health Impacts Observed/Found in Underground Coalmine Workers of Different Age groups due to the Coal Wastes (Coal Mine Water and Slurry) (n=228). 

Age 

Group 

(Years) 

Total 

No. of 

Coal 

Workers 

(Nos.) 

Average 

Service 

as Coal 

Worker 

(years) 

Daily / 

Weekly 

Working 

Hours 

(Hours) 

Tests Conducted Tests Results 

Types of 

Health Impacts Observed/Found 

%age of 

coal 

workers 

with 

positive 

symptoms 

Field Test 

Laboratory 

Test at 

CMH 

Quetta 

EPA  

Laboratory 

CMH 

Laboratory 

Quetta 

Under 15 31 3 12/84 

 Samples of 

coal waste 

water and 

coal slurry 

were 

collected 

 Interviews of 

coal workers 

were 

conducted 

 LFT 

 Sputum 

smear 

 Spiro 

metric 

analysis  

 Blood & 

Urine R.E 

 Chest-ray 

 Hepatitis 

B&C  

 Chest x-

ray 

Higher Coal 

Dust 

exposure 

limits in 

comparison 

with PEL 

were found. 

 All tests 

normal 

except PFT. 

 Spirometry 

showed mild 

variation. 

 Headache in 87% 

 Stomach problems in 62% 

 Irritation in throat, nose and eyes in 54% 6% 

15-24 37 7 12/84 

 Respiratory problems (coughing, wheezing, and asthma) in 

42% 

 Headaches in 76% 

 Hepatitis B&C in 12% 
I1.5% 

25-34 121 11 10/70 

 LFT positive 

 Sputum 

smear 

positive 

 Chest x-rays  

showed  

spots on 

lungs 

 Hepatitis 

serology 

 Ultra sound 

 Spirometry 

showed 

variation 

 Respiratory problems (coughing, wheezing, and asthma) in 

67% 

 Headaches in 97% 

 Stomachic problems (diarrhea, vomiting, ulcer, cholera) 

in76% 

 Hepatitis B&C in 43% 

 Hypertension in 34% 

 Anxiety in 26% 

 Spinal problem in 85% 

 CA lungs in 1% 

52% 

35-44 & 

Above 
39 19 

8/46 

 Respiratory problems (coughing, wheezing, and asthma) in 

67% 

 Headache in 97% 

 stomachic problems (diarrhea  ,vomiting, ulcer, and 

cholera) in 76% 

 Hepatitis B&C in 54% 

 Hypertension in 83% 

 Anxiety in 46% 

 Spinal problem in 85% 

 CA lungs in 8% 

11.8% 

Source: Field data 
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4.2 Environmental Degradation Due to Coal Mining 

 

The air pollution is mainly due to fugitive emission of particulate matter and gases 

including methane, sulfur dioxide and oxides of nitrogen (NOx). The use of explosives 

releases carbon monoxide which poses a health risk for mine workers. Dust and coal 

particles stirred up during the mining process and high levels of suspended particulate 

matter increase respiratory diseases such as chronic bronchitis and asthma while gaseous 

emission contributes towards the sudden death and global warming. Methane emission 

from coal mining depends on the mining methods, depth of coal mining, coal quality and 

entrapped gas content in the coal seams. The Table 4.19 shows the rate of emission of 

methane emitted from the coal fields of Balochistan as a result of mining has been 

compared with the emission rate of other coal producing countries to assess the damage 

due to toxicity of methane in coal workers of Balochistan and environmental degradation. 

 

The Table 4.20 shows very high death rate/ton of coal produced as compared to China 

and USA, where the extensive coal mining is carried out as compare to Balochistan. The 

death rate was very alarming, which needs immediate measures to curtail. The method of 

uncontrolled blasting was used which produced more CO. The use of explosive quantity 

was based on estimation rather that exact calculations resulting in more production of CO 

gas. Another reason for the higher concentration of CO was the practice of the old 

drilling method. Poor and old ventilation system does not dilute the CO concentration 

inside the mine. Gas suppression techniques were not used which immediately reduces 

the concentration of gases and save the lives of poor coal workers. Old mining technique 

was another source of higher concentration. 

 

4.2.1 Comparison of Coal Waste Produced Per Ton of Coal 

 

The coal waste produced during last five years at selected coal fields of Balochistan has 

been presented in Table 4.22. The quantity of coal waste produced was more than the 

permissible limits (Figure 4.5). 
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 Table 4.19 Comparison of CH4 Emission Rates. 

S. # Country 
CH4 Emission 

(m
3
/ton) 

 

1 

 

China 9.76 

 

2 

 

U.S.A 9.0 

 

3 

 

Balochistan (Pakistan) 10.2 

 Source: USEPA and Balochistan EPA, Quetta 

 

 

 

 

 Table 4.20 Comparison of CO Poisoning from 2005 to 2009. 

S. # Country 

No. of Deaths due to CO 

Poisoning per Ton of Coal 

Produced (Nos.) 

 

1 

 

China 16 

 

2 

 

U.S.A 12.4 

 

3 

 

Balochistan (Pakistan) 15.1 

 Source: US-EPA and MMD, Balochistan 
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Table 4.21 Concentration of Suspended Solids in Coal Wastewater. 

S. # 
Mine 

Location 

Type of 

Effluents 

Measured 

Quantity 

(mg/L) 

except pH 

WHO 

Standards 

(mg/L) 

Except pH 

Measuring Apparatus 

1 
Mach Coal 

Fields 

pH 4.9 6.9 pH Meter 

Turbidity 0.59 0.5 Turbidity Meter 

BOD 220 250 Hatch BOD Bottle 

COD 370 400 Hatch COD Reactors 

TSS 425 400 
Vacuum Pump Filter System 

for TSS 

TDS 3720 3500 
Ion Sense Meter Hatch TDS- 

EC Salinity Meter 

pH 5.0 6.9 pH Meter 

Turbidity 0.57 0.5 Turbidity Meter 

BOD 215 250 Hatch BOD Track 

COD 350 400 Hatch COD Reactors 

TSS 430 400 
Vacuum Pump Filter System 

for TSS 

TDS 3600 3500 
Ion Sense Meter Hatch TDS- 

EC Salinity Meter 

3 
Chamalong 

Coal fields 

    

pH 4.9 6.9 pH Meter 

BOD 225 250 Hatch BOD Track 

COD 360 400 Hatch COD Reactors 

TSS 435 400 
Vacuum Pump Filter System 

for TSS 

TDS 3650 3500 
Ion Sense Meter Hatch TDS- 

EC Salinity Meter 
Source: Field Data and WHO-2007 

Note: 

 BOD - Biochemical Oxygen Demand 

 COD -  Chemical Oxygen Demand 

 TSS -  Total Suspended Solids 

 TDS - Total Dissolved Solids 
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  Table 4.22 Coal Waste Produced per ton of Coal in Balochistan. 

S. # Parameter Year 
Coal Produced 

(Million Tons) 

Coal Waste in Tons /1000 

Tons of Coal Produced 

Permissible 

Limits 

Measured 

Quantity 

1 Liquid Effluents 

2004-2005 1.89 

1.1 

1.7 

2005-2006 2.02 1.8 

2006-2007 1.92 1.74 

2007-2008 2.3 2.09 

2008-2009 1.98 1.8 

2 Coal Waste 

2004-2005 1.98 

3 

4.2 

2005-2006 2.02 5.9 

2006-2007 1.92 4.3 

2007-2008 2.3 6.3 

2008-2009 1.98 5.2 

3 Coal Dust 

2004-2005 1.98 

0.01 

0.041 

2005-2006 2.02 0.087 

2006-2007 1.92 0.043 

2007-2008 2.3 0.091 

2008-2009 1.98 0.045 

    Source: B-EPA and MMD Quetta 
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Figure 4.5 Comparison of Different Types of Wastes Produced During Coal Mining in Balochistan with the WHO Permissible  

  Limits from 2004-2009. 
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4.3 Compensation Problems of Coal Workers of Balochistan 

 

4.3.1 Nature of Injuries/Disabilities Reported from Balochistan Coal Fields 

 

It was noticed that no injury/disability record of coal workers was being maintained at 

any level like at coal fields by the coal mine owners or in the hospitals or government 

agencies like Mines and Mineral Department of Balochistan. Therefore, a comprehensive 

questionnaire was developed to get the relevant data about injury/disability. In this 

regard, all the stake holders concerning with mining and hospitals/dispensaries like civil 

hospital Quetta and Bolan Medical complex Quetta were approached, both are 

government hospitals and mostly coal workers report there for free medical treatment. 

The subject data has been presented in Figure 4.13, that most frequently occurring 

injuries are due to strain/stress, and back problems due to working position in the coal 

mine. The main reasons were inadequate working facilities, non-availability of modern 

mining techniques and allied facilities. In Table 4.23 data  from different source both the 

miner and major injuries has been collected and it shows the injury rate is on higher side 

as compared to the quantity of coal produced in Balochistan. 

 

The injury trend as we see in Table 4.23 is high because of non-availability of safety 

equipment, whereas the high rate of major injuries owe to the old mining techniques. In 

Balochistan the coal workers have not been seen protesting against this anomaly. They 

keep on working even in very difficult position Figure 4.12 and attain permanent 

disability. 

 

4.3.1.1 Comparison of Occupational Injuries Trends in Coal Workers of Balochistan 

 and U.S.A. 

 

The trends in injuries due to occupation especially in underground mines are more 

pronounce and prominent in Balochistan as compared to the other mining countries 

(Figure 4.6). The comparison between Balochistan and USA has been given in Table 

4.24. It clearly shows that Balochistan was leading in all types of injuries just because of 
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negligence from all stake holders. The mine owners have never been mandated by the 

GoB to import the new mining and mine safety equipment, adaptation of new mining 

techniques, installation of coal dust and gases control devices or just to ensure the safety 

measures. If only the wages and other allied benefits were increased, the working hours 

of coal workers would automatically reduce and resultantly, the injury trend would 

decline (Figure 4.7). 
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Figure 4.6 Different Types of Injuries Reported from Coal Mine Fields of 

Balochistan. 
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Table 4.23 Injury Trends in Coal Worker of Balochistan 

S. # Year Source of Data 

Types of 

Injury/Year 

Major Minor 

1 2004-05 

Civil Hospital Quetta 375 - 

Miss Fatima Jinnah T.B., Clinic, Quetta 520 - 

Bolan Medical Complex Hospital, Quetta 275 - 

Fatima Jinnah General & Chest Hospital, 

Quetta 
745 - 

Sajjad Clinic, Quetta 175 - 

Akram Hospital, Quetta 429 - 

Dispensaries in the field - 6,250 

Sub Total 2,519 6,250 

Grand total 8,769 

Annual Injury Rate = (total number of injuries÷ total number of coal 

workers in Balochistan) ×100 = (8,769 ÷ 40,000)×100 = 22% 

2 2005-06 

Miss Fatima Jinnah T.B., Clinic, Quetta 349 - 

Bolan Medical Complex Hospital, Quetta 494 - 

Fatima Jinnah General & Chest Hospital, 

Quetta 

382 - 

Asthma Clinic, Quetta 714 - 

Sajjad Clinic, Quetta 109 - 

Akram Hospital, Quetta 382 - 

Dispensaries in the field - 7,016 

Sub Total 2,430 7,016 

Grand total 9,446 

Annual Injury Rate = (total number of injuries ÷ total number of coal 

workers in Balochistan) × 100 = (9,446 ÷ 40,000) × 100 = 24% 

3 2006-07 

Miss Fatima Jinnah T.B., Clinic, Quetta 396 - 

Bolan Medical Complex Hospital, Quetta 505 - 

Fatima Jinnah General & Chest Hospital, 

Quetta 

392 - 

Asthma Clinic, Quetta 629 - 

Ali Clinic, Quetta 122 - 

Sajjad Clinic, Quetta 111 - 

Akram Hospital, Quetta 336 - 

Dispensaries in the field - 6,829 

Sub Total 2,491 6,829 

Grand Total 9,320 

Annual Injury Rate = (total number of injuries ÷ total number of coal 

workers in Balochistan) × 100 = (9,320 ÷ 40,000) × 100 = 23% 
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4 2007-08 

Miss Fatima Jinnah T.B., Clinic, Quetta 442 - 

Bolan Medical Complex Hospital, Quetta 642 - 

Fatima Jinnah General & Chest Hospital, 

Quetta 

407 - 

Asthma Clinic, Quetta 696 - 

Sajjad Clinic, Quetta 179 - 

Akram Hospital, Quetta 441 - 

Dispensaries in the field  7,410 

Sub Total 2,807 7,410 

Grand Total 10,217 

Annual Injury Rate = (total number of injuries ÷ total number of coal 

workers in Balochistan) × 100 = (10,217 ÷ 40,000) × 100 = 26% 

5 2008-09 Miss Fatima Jinnah T.B., Clinic, Quetta 439 - 

Bolan Medical Complex Hospital, Quetta 779 - 

Fatima Jinnah General & Chest Hospital, 

Quetta 

326 - 

Asthma Clinic, Quetta 642 - 

Sajjad Clinic 182 - 

Akram Hospital, Quetta 453 - 

Dispensaries in the field - 6,920 

Sub Total 2,821 6,920 

Grand total 9,741 

Annual Injury Rate = (total number of injuries ÷ total number of coal 

workers in Balochistan) × 100 = (7,941 ÷ 40,000) × 100 = 24% 
Source: Data collected during field work.  

 

Note:      Approximate total number of coal workers in Balochistan = 40,000 
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Figure 4.7 Injuries Trends in Coal Workers of Balochistan from 2004-2009. 
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4.3.1.2 How the Age Factor Contributes in Injury Trends of Coal Workers 

 

Another important factor which can led us to evaluate the reason of high fatalities rate in 

Balochistan coal field was the age factor of coal worker. This indicates at what age the 

coal workers are more prone to injury/disability. A comparison between the Balochistan 

and U.S.A has been shown in Table 4.24. The injury trends in old age coal workers of 

Balochistan is more pronounce especially in 45 years and above age workers. 
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Table 4.24 Comparison of Occupational Injuries in Balochistan and U.S.A. 

S. # Nature of Occupation 
Injury (%age) 

Balochistan U.S.A. 

1 Continuous Mine Operator 45.7 29.6 

2 Mine Helper 44.9 32.7 

3 Loader / laborer 46.2 45.4 

4 Shuttle Car Operator (Belt Conveyor)  27.5 38.1 

5 Load Haul Dump (Truck Loader) 34.5 26.5 

Source: U.S.A 2008 and Data Collected During the Field Work 
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Figure 4.8 Comparisons of Occupational Injuries in Coal Workers of Balochistan and USA in the Year 2008. 
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Table 4.25 Contribution of Age Factor in Injury/Disability Trends in Coal Workers of Balochistan and USA. 

S. # 
Nature of 

Occupation 

Total %age of Coal 

Workers with 

respect to 

Occupation in 

Balochistan 

(Nos.) 

%age of Injury/Disability 

Amongst Various Age 

Groups in Balochistan out of 

Total %age 

Total %age of 

Coal Workers 

with respect to 

Occupation in 

U.S.A. 

%Age of Injury / Disability amongst 

Various Age Group in U.S.A. out of 

Total %age 

18-34 

(Years) 

35-44 

(Years) 

45 (Years) 

and above 

18-34 

(Years) 

35-44 

(Years) 

45 (Years) 

and above 

1 
(Continuous 

Miner) 
45.7 4.7 12.5 28.5 29.6 6 7.4 16 

2 Mine Helper 44.9 3.9 11.2 29.8 32.7 7 10.9 11.9 

3 
Mine 

(Loader) 
46.2 7.5 13.2 25.5 45.4 8.10 16 21.3 

4 

Shuttle Car 

Operator 

(Belt 

conveyor) 

27.5 5.2 8.9 13.4 38.1 7.13 11.2 19.77 

5 

Dump 

Truck 

loader 

34.5 2.7 14.9 16.9 26.5 3.9 8.2 14.4 

Source: U.S.A. 2008 and data collected during research work. 
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4.3.1.3 Payment of Compensation 

 

A five years comparison has been drawn between different coal producing countries for 

the payment of compensation in case of deaths. Table 4.26 shows the maximum deaths in 

china because maximum coal in the world is produced in china and its 75-80% economy 

depends on energy produced by coal. While in Balochistan neither the same amount of 

coal is produced nor its economy depend on coal produced energy. 

 

The higher death rate as compared to USA and Australia is because of non-provision of 

safety equipment, obsolete methods of mining and non-adherence to safety measures. 

The Table 4.27 shows the lot of difference in monthly wages or compensation paid to 

coal workers of Balochistan as compared to other countries of the same region. 

 

4.3.1.4 Coal Production vs. Death 

 

The Table 4.25 clearly shows that the coal production in Balochistan is very low, while 

the death ratio is very high as compared to the neighboring countries India and China and 

the developed countries such as Australia and USA (Table 4.26). The poor coal workers 

lay their lives for very small amount of wages (Table 4.27), but the mine owners and the 

government agencies are not ready to improve the working environment, wages and 

allied facilities to coal workers. 

 

The Table 4.28 shows that in Balochistan, at an average 92 coal workers have died for 

producing a million tons of coal from 2004 to 2009, while in China and India, the death 

toll was one person per million tons of coal production for the same period. On top of 

that, the wages of Balochistan coal workers are very low as compared to the other coal 

producing countries in the region (Table 4.29). This lowest rate of monthly wages in 

Balochistan speaks of the poverty, unemployment, illiteracy and state of injustice with 

the coal workers of Balochistan who die just for small amount leaving behind the 

dependent family. 
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Table 4.30 shows that the compensation paid to coal workers due to death is more than 

the earning through the coal; this does not include any other expenditure such as the 

mining operations and Environmental Protection Department/Agency, Labor 

Commissioner’s Office and other allied medical facilities offered to the coal workers. It 

can easily be pointed out that the government and the coal mining expenditure were 

higher than the revenues earned. So it can easily be concluded that to make the coal 

mining industry of Balochistan a profitable industry, then immediate measures need to be 

taken to curtail the death rate by introducing personnel and mine safety equipment, new 

mining method and awareness. 

 

Tables 4.31 and 4.32 show the calculated cost of personnel and mine safety equipment 

that was affordable by most of the coal workers. The cost of equipment Tables 4.31 and 

4.32 is just a small amount of money, but the equipment save the health and lives of coal 

miners. 
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Table 4.26 Comparison of annual Death of Coal Workers in Balochistan, USA,  

  Australia and China from 2004 to 2009. 

S. # Country 
Death cases 

2005 2006 2007 2008 2009 

1 Australia  8 7 2 4 5 

2 U.S.A 4 12 26 15 14 

3  Balochistan (PAK) 77 246 180 345 78 

4 China 3938 3306 4746 3712 3302 

Source: Occupational Injuries in Australia, china, U.S.A and Balochistan 

 

Table 4.27 Comparison of Workers Compensation Paid against Fatal Injury/Death. 

S. # Country 
Payments Made against Fatal Injury 

(US$) 

1 Balochistan (Pakistan) 2,250 

2 India  5,600 

3 China 4,175 

Source: Internet and MMD of Balochistan. 

 

Table 4.28 Coal Production in Million Tons vs. Death. 

S. 

# 
Country Year 

Coal Produced 

(Million Tons) 

Deaths 

(Nos.) 

1 Balochistan (Pakistan) 

2004-2005 

2005-2006 

2006-2007 

2007-2008 

2008-2009 

1.89 

2.02 

1.92 

2.30 

1.98 

77 

246 

180 

345 

78 

2 China 

2004-2005 

2005-2006 

2006-2007 

2007-2008 

60.44 

50.27 

46.01 

41.35 

55 

45 

42 

38 

3 India 

2004-2005 

2005-2006 

2006-2007 

2007-2008 

198.3 

80.2 

116.9 

147 

180 

73 

136 

163 

Source: MMD of Balochistan. 
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Table 4.29 Comparison of Monthly Wages of Coal Workers. 

S. # Country 
Monthly Wages 

(US$) 

1 Balochistan (Pakistan) 67 

2 India 150 

3 China 234 
 Source: Barth 2004 and field data. 

 

 

Table 4.30 Revenue Earned through Coal Produced and Death Ratio of 

 Balochistan. 

S. 

# 
Year 

Coal 

Produced 

(Million 

Tons) 

Revenue 

Earned 

(Million 

Rs.) 

No. of 

Deaths 

Compensation Paid 

(Million Rs) 

1 2004-2005 1.89 47.25 77 23.16 @ Rs. 300,000.00 

2 2005-2006 2.02 50.5 246 73.89 @ Rs. 300,000.00 

3 2006-2007 1.92 48 180 54.00 @ Rs. 300,000.00 

4 2007-2008 2.3 57.5 345 103.57 @ Rs. 300,000.00 

5 2008-2009 1.98 49.5 78 23.40 @ Rs. 300,000.00 

Total 252.75 926 Rs. 278.02 
 Source: MMD of Balochistan  
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Table 4.31 Cost of Personnel Safety Equipment Required for Coal Workers in  

  Balochistan. 

S. # Name of Equipment 

Approximate Cost 

of Equipment 

(US$) 

1 Self Rescuer Kit  2,800 

2 A Good Helmet  90 

3 Lamp 22.50 

4 Mask 0.20 

5 Uniform with Shoes  16.80 

Total Cost 2,938 
Source: MMD Balochistan 

 

 

Table 4.32 Cost of safety equipment required at coal Mine Field  in Balochistan. 

S. # Name of Equipment 

Approximate Cost 

of Equipment 

(US$) 

1 Gas Detector CH4, CO etc. 1685 

2 CO2Detector  1685 

3 Gravimeter 674 

4 Firefighting Equipment 618 

5 Rescue Station 3,932.5 

6 First Aid  280 

Total 8,874.5 
Source: MMD Balochistan 
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CHAPTER V 

DISCUSSION 

 

5.1 Health Impacts of Occupational Exposure on Coalmine Workers 

 

The most important aspect is the health of coal mine worker which has been focused 

from each angle and the results have been discussed in detail. 

 

5.1.1 Quality of Life (QOL) 

 

The quality of life and life style of coal mine workers can easily dictate us how healthy 

the people could be. The results of the quality of life of coal workers of Balochistan have 

been tabulated in Table 4.1, and it show that 72.7% had very poor and 17.3% had poor as 

compared to only 4%, who had very good and good feelings regarding their living 

conditions; while the 64.2% had very poor and 27.3% had poor feelings as compared to 

the 4%, who had very good and good feelings regarding their general health conditions. 

 

The majority of workers had very poor feeling of their own quality of life and health due 

to unhygienic conditions at coal mine fields. The results show the domain of QOL, 

education level, age factor, monthly income, and recreational activities were the 

significant factors. Coalmine workers who are illiterate, having 12-18 hour work with 

work danger could not enjoy the life whereas the slight better worker having 8 hour work 

can enjoy better life. In the psychological domain, types of jobs, welfare, satisfaction, 

work danger, recreational activities, and marital status were the predictive factors, single 

workers had better QOL than married. 

 

A minimum of one year service as a coalmine worker was set as the criterion to qualify to 

investigate the impact of socio-demographic, working, and health factors on their QOL. 

The workers age ranged between 15 to 45 years. The coal dust workers were categorized 

as coal drillers, helpers, loader, transporters, loading/unloading workers and non-dust 

workers as maintenance workers and technician. 
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The workers with chronic diseases, such as hypertension, diabetes or other cardiovascular 

disease were excluded. The QOL analysais of Tables 4.1, 4.2, 4.3, and 4.4, show that 

there had no tendency of physico-medical examination of coal workers at any stage of 

their stay as coal workers. They work day and night irrespective of allowable 

daily/weekly hours and shifts. They were not aware of the harmful impacts of 

overexposure to gases and coal dust and thus they were more prone to most of the 

diseases. The over all picture of quality of life and life style of coal workers of 

Balochistan can be described with the help of Figure 4.1. It shows that the coal workers 

of Balochistan were illiterate and belong to below the poverty line. Their living 

conditions at coal fields were worse than they live at their homes. They did not care about 

their health and use to work more than their capacity for the sake of earning small petty 

amount. They were helpless to work under the similar conditions because of poverty and 

joblessness in the country. 

 

They were not provided with the good living conditions like medical facilities, living, 

food, water and other recreational facilities by the coal mine owners and government 

agencies. 

 

They did not go through initial or periodic medical examination at the time of induction 

as coal workers or during the service, that’s why they do not come to know the clinical 

hazards of coal mining. They did not know the impacts of coal mining exposure to 

harmful gases or environmental degradation and latest trends in coal mining. 

 

 

5.1.2 Exposure to Gases 

 

The main source of health impacts and reasons of high death toll of coal mine workers is 

the exposure to carbon monoxide and methane which is emitted as a result of coal 

extraction. 
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5.1.2.1 Carbon Monoxide (CO) 

 

The concentration of carbon monoxide induced due to coal mining depends on the 

duration of exposure. Its higher concentration reduces the pulmonary ventilation, hypoxic 

state in many tissues of diverse organ systems, hemoglobin and hermatocrit may impose 

an additional workload on heart and compromise blood flow to tissues). Carbon 

monoxide exposures in coal mining are obvious and the precise mechanism by which 

toxic effects are induced include the induction of a hypoxic state in many tissues of 

diverse organ systems (Rosen and Smith, 2003). 

 

5.1.2.2 Methane (CH4) 

 

Methane is not toxic; however it is highly flammable and may form explosive mixtures 

with air (Jonathan et al., 2000). Methane is asphyxiate and can displace oxygen in an 

enclosed space and causes oxygen deprivation (asphyxiation). The minimum oxygen in 

underground coal mines should be 18%. If oxygen %age is between 12-16%, breathing 

and pulse rates increase with slight muscular incoordination, 10-14% concentration 

upsets abnormal fatigue from exertion (coalmining), disturbed respiration  (Rosen and 

Smith, 2003), 6-10% nausea and vomiting, inability to move freely, collapse, possible 

lack of consciousness. Below 6% has reason of convulsive movements, gasping possible 

respiratory collapse and causes death (Steffen and Ragnvaldsson, 2005). During the 

research work the concentrations of CO, CH4 and O2 were recorded with the help of gas 

detection devices and compared with the permissible exposure limits. The results have 

been tabulated in Table 4.5. 

 

5.1.2.3 Methane (CH4) and Carbon Monoxide (CO) Emission 

 

Table 4.5 shows that the gas exposure limits were more than the permissible exposure 

limits. Methane emission from coal mining depends on the mining methods, depth of coal 

mining, coal quality and entrapped gas content in coal seams, however in any case the 

rate of emission of methane should range between (1-10 m
3
/ton) during mining and 
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maximum 3.5 m
3
/ton in case of post mining (Rosen and Smith, 200). But higher 

concentrations were measured in both cases especially after post mining, the average 

concentration measured as 5.13 m
3
/ton was very high as compared to the permissible 

concentrations limits. 

 

The higher concentration of methane reacts with air (CH4 + 2O2 - CO2 + 2HO) and 

displaces the prevalence of oxygen as it has been highlighted in Table 4.5. Higher the 

concentration of CH4, lower the percentage of oxygen (Minimum 18%) and thus it results 

in fire explosion, suffocation and ultimately sudden death. The pronounce death toll and 

injury rate in Balochistan coal fields owe to the emission and concentration of CH4 and 

CO. Moreover during medical examination of coal workers it was observed that the coal 

workers at the time of induction into coal mine industry and up to the age of 24 years are 

experiencing the symptoms of headaches, dizziness, drowsiness, unconsciousness, 

nausea, vomiting, shortness of breath. Whereas the  sudden death due to over emission of 

CH4 in Balochistan coal workers is the weak cardiac sensitizers in human following 

inhalation exposures to high concentration (greater than 5% isobutene and greater than 

10% for propane) cardiac sensitizers causes the sudden onset of irregular heart beat and 

sudden death. 

 

At later stage, once the coal workers put-in more service in coal industry due to high 

concentration and oxygen deprivation, damage to some or all organs including the 

nervous system  has also been observed  and  accidental exposure to CO has caused acute 

decrements in lung function because of high level car boxy hemoglobin. 

 

The observations have been highlighted in Table 4.5. Problems of aging and illness due 

to CO induced neurobehavioral effects have been observed, because, under normal 

circumstances, the brain can increase blood flow to tissue, oxygen extraction to 

compensate for the hypoxia caused by exposure to CO). Moreover the damage to organs 

such as heart, brain, liver, kidney and muscle being sensitive to CO poisoning has been 

observed in most of the coal workers. The severe tissue damage occur during acute CO 

poisoning is due to one or more of the following reasons: ischemia, resulting from the 
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formation of carboxy hemoglobin, inhibition of oxygen release from car boxy-

hemoglobin, inhibition of cellular cytochrome function (Rathus and Robert, 2006). 

Exertion, dyspnea, increases in pulse, respiratory rates and syncope have been observed 

with continuous exposure to high concentration of CO). 

 

When carboxyhemoglobin levels are higher than 50%, convulsion and cardio pulmonary 

arrest have been observed. Complications have been observed frequently in CO 

poisoning such as immediate death, myocardial impairment, hypotension, arrhythmias, 

and pulmonary edema (Quinnn, 2009). Perhaps the most insidious effect of CO poisoning 

observed is the delayed development of neuron psychiatric impairment and the 

neurobehavioral consequences (Richard and Rweing, 2005). Rapidly fatal cases of CO 

poisoning are characterized by congestion and hemorrhages in all organs (Walter, 2001). 

Due to the hypoxic lesions observed in coal miners are related to the duration of post 

hypoxic unconsciousness. The maximal periods of CO induced post hypoxic 

unconsciousness compatible with complete neurological recovery is 21 hours in a patient 

under 48 years of age and 11 hours in older patients. Complete recovery of mental 

function was not observed when the CO induced unconsciousness exceeded 15 hours in 

the older or 64 hours in the younger group. After initial recovery from CO exposure 

patients have been observed with tendency to develop neurological symptoms apathy, 

mutism, amnesia, urinary, incontinence, headache, irritability, personality changes, 

confusion, memory loss, visual changes with 2 to 4 weeks of exposure (Bruce, 2006). 

Impact on the central nervous system, causing hallucination and a heightened emotional 

state has also been observed in Balochistan coal workers. 

 

5.1.3 Exposure to Coal Dust 

 

The coal dust particles concentration values exceeded the recommended exposure limits 

under all circumstances (Table 4.6). The most obvious reason of higher concentrations of 

coal dust in Balochistan coal fields was the lack of monitoring of environmental laws by 

B-EPA and Mines and Minerals Department. Moreover no precautionary measures (coal 

dust suppression) were taken by coal workers and mine owners. 
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It has been observed that the several health impacts due to exposure of coal dust in 

Balochistan were attributed to the carelessness, inadequate medical facilities, lack of 

awareness about the health impacts, and no remedial measures were adopted to avoid the 

hazardous effects of coal dust, which lead the coal workers towards the sever health 

problems, in most cases, even the death occurred. 

 

It has also been noticed that initially at the service of 2-3 years as coal workers, the 

symptoms of health impacts due to coal dust exposure were not positive but at later stage 

it aggravated and became complex in nature at the services of above 35 years and above. 

Occupational respiratory problems such as impairment of lung tissues, coal workers 

pneumoconiosis, and impact on the brain, kidneys and other organs were the most 

common due to overexposure of coal dust in Balochistan. 

 

The concentration of quartz contents as per Table 4.7 in the coal was also found higher 

than the threshold exposure limits. The reasons of high concentration of quartz are the 

same as that of coal dust adverse health effects of over exposure of quartz on coal mine 

workers of Balochistan have been reported during medical examination. Some of the coal 

workers were developing silicosis due to crystalline silica presence in coal mine dust. 

Silicosis in coal workers is caused because the crystalline silica particles of less than 10 

microns in size are inhaled and deposited in the lungs (Edward and Coln, 2008). 

 

The changing color and spot on chest x-rays of coal workers of all three sites, taken 

during medical examination at Combined Military Hospital Quetta, clearly show the lung 

tissues damaged due to silica particles (Figure 4.3). It clearly indicates symptoms of lung 

impairment, the breathing problems were observed in coal workers and even death cases 

have been registered. Silicosis substantially raises the risk of tuberculosis (TB), during 

medical examination the majority of coal workers were diagnosed with T.B. 
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5.1.4 Concentration of Suspended and Respirable Dust Particles  

 

The suspended particulate matter (SPM), and respirable particulate matter (RPM), are 

actually the coal dust generated through coal mining but efforts have been made to 

ascertain the concentration of SPM and RPM with respect to time and quantity of coal 

produced so that its actual damage can be assessed. The concentration of RPM and SPM 

in underground coal mines of Balochistan was ascertained by analyzing the samples in 

the B-EPA laboratory and the results have been tabulated in Table 4.8. 

 

Both SPM and RPM have severe health impacts. It starts with the inhalation of particles. 

A wide range of both SPM and RPM particle sizes were collected through PM10, PM2.5 

during the dust generation processes at all three selected mine fields.  Particles that were 

too large to remain air borne settled while other remained in the air indefinitely. The 

Table 4.8 shows the prevalence of high concentration of both suspended and respirable 

particulate matter in the coal mining of Balochistan as compared to WHO prescribed 

limits. The inhalation of these particles through airways, throat and finally goes into 

lungs and causes damage  such as  irritation in eyes, throat and nose, lungs infection and 

impairment, shortness of breath, wheezing, asthma, coughing and chest pain etc. 

 

The analysis of dust particles with respect to the sizes as in the Table 4.9 shows the 

presence of all sizes of particles. The basic reason to measure the sizes of particles was to 

know how and where the quantity of dust particles is entrapped and cause the damage. 

 

Dust particles were measured in microns and varied between 1.1 - 10 µm in size. The 

particle that is small enough to penetrate the nose and upper respiratory system and deep 

into the lung, particularly penetrate deep into the respiratory system are beyond the body 

natural clearance mechanism of cilia and mucous and more likely to be retained. The 

particles having bigger diameters can be trapped into the upper respiratory tract due to 

which problems at early age in coal industry were observed in the coal mine workers 

such as irritation in lungs, throat and nasal infection, wheezing and asthma (Derikson and 

Sloot, 2000). The particle sizes found in Balochistan coal field are bigger in diameter and 
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more in concentration, which attribute toward severe throat and lung problems whereas 

the particles less in diameter could not be trapped by cilia and mucous of the respiratory 

system and enter into the lung airways and causes damage to lung  at later stage in coal 

industry. 

 

5.1.5 Concentration of Mercury in Coal Fields of Balochistan 

 

The samples collected in the field were tested for the concentration of mercury in the coal 

of Balochistan (Table 4.10). The higher concentration of mercury has number of 

occupational health effects on coalmine workers. The impacts on health have been 

monitored through inhalation of its solid and fine particulates but the main idea to know 

the concentration of mercury in coal was to monitor impacts on reproductive system of 

coal miners. It was quite difficult to get the semen samples of coal workers of 

Balochistan because of their hesitation for such tests. However, some of them agreed and 

were medically examined and tested who showed the symptoms of early aging, stress, 

and decreased sexual drive. 

 

5.1.6 Concentration of Sulfur in Selected Coal Mines 

 

Similarly the concentration of sulfur in coal dust was measured in B-EPA laboratory 

(Table 4.11). Due to higher limits of sulfur, the symptoms such as aggravation of pre-

existing respiratory, heart problems, poor visibility and irritation have been observed. 

 

5.1.7 Impacts on Reproductive System of Coal Workers 

 

Heavy metals such as lead, mercury, and sulfur etc., as trace elements are taken by coal 

workers through inhalation, ingestion, and skin absorption overload in the walls of 

coronary arteries. Musculoskeletal pain, memory loss and hypersensitivity symptoms 

were found in coal miners. It was quite difficult to get the semen samples from coal 

workers of Balochistan for the test of  testicular size but after deliberate efforts few 

individuals from sample of N=228  were examined at CMH Quetta. 
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It was observed that the testicular size was slightly lesser than the minimum 

recommended size. Urethral abnormalities hypostasis and a striking drop in semen 

volume and sperm count were observed by the pathologist of the CMH Quetta. After 

prescribed three days abstinence, their semen samples were analyzed for seminal volume, 

sperm count, the number and quality of sperm motility, sperm morphology, sperm hypo-

osmotic swelling (HOS) and sperm under chromatin stability. The HOS was assessed in a 

sodium citrate fructose medium, and the sperm nuclear chromatin de-condensation was 

analyzed following the treatment of spermatozoa with 1%. SDS+ 6 mml/L EDTA stained 

according to the Shorr method. 

 

The individuals with sperm counts < 20 million/mL were given grade A motility, with 

hypo-osmotic swelling up to 25-30% were considered as normal but hypo-osmotic 

swelling with 50% were considered as having male fertility problems. The total motile 

sperm count was taken as a measure of semen quality. It was calculated as the product of 

grade of motility sperm concentration. The results show the reproductive problems do 

exist but not much significant, about 3.4% of the total coal workers. If N=228, the 

number of coal workers having problems came to 7.7 ≈ 8 individuals and if total strength 

of coal workers of Balochistan is 40,000; then the individual having problems out of 

40,000 comes to 1,360. 

 

During interviews, it was noticed that the tendency of homosexuality was on the rise, 

which could be the contributing factor of low birth rate. The homosexuality and fewer 

visits to wives were the other reasons of reproductive problem. Environmental exposure 

to improper disposed coal effluents may account for observations of higher 

Polychlorinated Biphenyl (PCB) concentrations a concomitantly lower motile sperm 

counts (Rathus and Robert, 20 06). 

 

5.1.8 Impacts of Coal Waste 

 

It was observed that during coal mining, the coal mine waste water and coal waste (coal 

slurry) would come out and spread out onto unconfined places at Balochistan coal fields. 
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It contaminated the nearby sources of drinking water which was used by coal mine 

workers and they were suffering from numerous waterborne diseases. Water samples 

were collected, analyzed in the B-EPA laborites and the results were compared with the 

WHO prescribed limits (Table 4.12). The comparison showed that the concentration 

limits of total suspended solids (TSS) and total dissolved solids (TDS) in the Balochistan 

coal fields were higher than the WHO prescribed limits. The higher concentrations of 

these effluents made the water heavier and unsuitable for drinking and other purposes due 

to lower pH values (acidic water) and needed treatment and purification. The lower Bio-

oxygen demand (BOD) and chemical oxygen demand (COD) demands showed that either 

the microorganisms were less in numbers or mostly dead. 

 

Moreover the non-availability of facility to purify the water had become one of the 

reasons of number of health problems in coal workers of Balochistan. Common diseases 

registered amongst the coal workers were viral diseases, diarrhea, cholera, hepatitis, 

ulcer, headache, nausea, fatigue, chest and muscular pains. 

 

5.1.9 Noise Impact Due to Coal Mining 

 

In underground mines, the noise impact is not as pronounced as it is in the surface 

mining, where a lot of heavy equipment is used during coal mining operations such as 

drilling, collection, transportation and handling of coal, sizing and segregation units, 

which are the major sources of noise pollution. Noise in coal mining is obvious and is 

displeasing for coal workers that disrupt the activities as well). In the underground 

mining, the noises were produced by the blasting, compression, and transportation of 

coal. The noise impacts that the coal workers felt included impaired hearing, damage to 

hearing system, and deafness. Main health effects of over exposure to loud noise were 

found the permanent hearing loss caused by damage to the sensory cell in the inner ear. 

Loss and damage to hearing occurs at 70 dBA 24-hour-Leq. The average noise level at 

Balochistan coal mines was observed as 70 dBA which had caused severe hearing 

problems and even deafness in some coalmine workers (Table 4.13). 
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The noise level also depends on the type and condition of the equipment. It was also 

observed that most of the equipment used in the mining fields of Balochistan was very 

old and noisy. It was also observed that the coalminers of Balochistan were not using any 

protection equipment such as ear plugs and mufflers. The coal mining in itself is a hectic 

and a tough job, and at the same time, the induced and continuous noise had caused 

severe heath impacts on coal miners such as sleeplessness, muscular pain, itching, 

unpleasant feeling, and difficulty in talking. 

 

5.1.10 Yearly Health Analysis of Coal Workers of Balochistan 

 

Most of the coal workers of Balochistan report to the Government Hospitals such as     

Fatima Jinnah Chest and General Hospital Quetta for all types of diseases and patients get 

free medical treatment. Another reason for reporting to this hospital was that the coal 

mines owners do not offer free medical care or health insurance, and the miners being 

poor, cannot afford private treatment. The five year (2005-2009) health records of coal 

workers of Balochistan reported to Fatima Jinnah Chest and General Hospital gives a 

clear picture of the occupational health impacts of coal mining on workers of Balochistan 

(Table 4.14). The yearly health record in Table 4.14 show very alarming health 

conditions of coal workers of Balochistan. The health state of coal workers, in 

comparison of coal produced was also not compatible. 

 

The situation was just because of the reasons that neither the coal mine owner nor 

governmental monitoring departments/agencies were paying any attention to the 

enforcement of rules and regulations to avoid accidents and injuries. It was also found 

that neither government nor mine owners had any plans to adapt modern 

method/techniques of mining and precautionary measures to avoid accidents and 

casualties. No awareness programs, lectures or seminars were arranged to educate all the 

stakeholders about the health impacts of coal mining and how to avoid it. 
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Medical and other facilities were not offered to coal workers. Some of the pictures of coal 

workers at Fatima Jinnah Chest and General Hospital have been shown in Figure 4.4(a, b, 

c). 

 

5.1.11 Assessment of Occupational Health Impacts of Coal Mining 

 

It was observed that the coal mining in Balochistan was having many severe occupational 

health impacts due to emission of gases, coal dust and coal effluents. The observed 

symptoms and the tests results have been summarized in Tables 4.15-4.18. These tables 

present the comprehensive breakdown of all possible occupational impacts by covering 

all the age group of coal workers, right from the induction into the coal industry till the 

retirement. 

 

The picture painted in the tabulated form depicts the actual situation and conditions of 

coal workers of Balochistan. Work as coalmine workers puts miners of all three 

coalfields of Balochistan, at increased risk of occupational health problems, and there 

existed the occupational diseases such as eye, nose, throat and skin irritation; respiratory 

problems (coughing, wheezing, TB, COPD, asthma, and spot on lungs); and spinal 

problems due to higher than the permissible limits of concentrations of exhaust gases 

(CH4 and CO), coalmine dust, and their working positions (postures) in mines. At an 

average, 51% of the 25-34 years age-group of coal workers were affected by the 

occupational diseases, which was the most affected age-group, followed by 13.3% (34 

years and above), 11.6% (15-24 years) and 8% (below 15 years) age-groups. 

 

5.1.11.1 Health Impacts Due to Exposure of Gases 

 

It was observed that due to the over exposure of methane gas (a greenhouse gas), the 

incidents of sudden deaths were quite frequent in Balochistan whereas the CO poisoning 

had severe health implications on coal workers Table 4.15. The accumulation of methane 

and carbon monoxide causes sudden death and health problems. 
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The accidents due to roof collapse inside the coalmines were very common. The reason 

behind it was the use of old mining techniques, and the compensation and treatment of 

the miners and their families had become a burden on the Government of Balochistan. 

Exposure to over emission of coal dust had given rise to numerous health problems which 

were either faced by coal workers or Government of Balochistan but not the coal mine 

owners. In Balochistan coal mining, there was no concept of disposal of coal effluents at 

some confined place, so it had become not only the source of air,water and soil 

degradation but also had posed numerous waterborne health problems which were 

directly or indirectly a burden on the economy of the province. The said situation must 

have been an alarming one and conveyed a clear message to the Government of 

Balochistan authorities and to the other stake holders to take immediate measures for its 

reduction. 

 

5.2 Environmental Degradation Due to Coal Mining 

 

The air pollution is mainly due to fugitive emission of particulate matter and gases 

including methane, sulfur dioxide and oxides of nitrogen (NOx). The use of explosives 

releases carbon monoxide which poses a health risk for mine workers. Dust and coal 

particles stirred up during the mining process and high levels of suspended particulate 

matter increase respiratory diseases such as chronic bronchitis and asthma while gaseous 

emission contributes towards the sudden death and global warming. Methane emission 

from coal mining depends on the mining methods, depth of coal mining, coal quality and 

entrapped gas content in the coal seams. The Table 4.19 shows the rate of emission of 

methane emitted from the coal fields of Balochistan as a result of mining has been 

compared with the emission rate of other coal producing countries to assess the damage 

due to toxicity of methane in coal workers of Balochistan and environmental degradation. 

 

The rate of emission of methane in Balochistan as compared to other countries is on 

higher side, whereas the coal produced in Balochistan per year as compare to other 

countries is quite less. In this way the accumulation of gases inside the mine becomes 

more and death toll due to suffocation is well pronounced in Balochistan. Moreover the 
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high concentration of gases observed are due to old mining techniques instead of the 

modern mining methods which can control the emission of gases, poor ventilation 

methods, not using the gas detection appliances and new techniques of gas suppression 

devices to reduce the concentration of gases, oxygen intrusion devices to lessen the 

methane concentration, and other remedial measures adopted for reduction of methane 

concentration as used in the rest of the world. The Table 4.20 shows very high death 

rate/ton of coal produced as compared to China and USA, where the extensive coal 

mining is carried out as compare to Balochistan. The death rate was very alarming, which 

needs immediate measures to curtail. The method of uncontrolled blasting was used 

which produced more CO. The use of explosive quantity was based on estimation rather 

that exact calculations resulting in more production of CO gas. Another reason for the 

higher concentration of CO was the practice of the old drilling method. Poor and old 

ventilation system does not dilute the CO concentration inside the mine. Gas suppression 

techniques were not used which immediately reduces the concentration of gases and save 

the lives of poor coal workers. Old mining technique was another source of higher 

concentration. 

 

The major source of water pollution in the coal mines is the carryover of the suspended 

solids in the drainage system of the mine water and storm water drainage. In some of the 

coal mines, acidic water was also found in the underground mines. The flow of coal 

water and coal slurry has been found uncontrolled, drained out and dumped in unconfined 

areas (Figures 4.4, 5.1 and 5.2). In Balochistan  mostly the deep underground mining is 

carried out where  mine wastewater comes from mines either percolates into lower 

aquifer or some quantity drained out in open area goes into nearby ponds and at times, 

this water is used for drinking purposes by coal mine workers. Therefore it was decided 

to take the samples of coal mine water and drinking water to ascertain the fitness and 

chemical composition with respect to the World Health Organization (WHO) laid down 

limits and standards. 
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Figure 5.1 Unconfined Coalmine Water at selected Coal Fields. 

 

 

 

 

 

 

 

 

 

 

 

  Figure 5.2 Acid Mine Drainage at selected Coal Fields. 

 

 

 

 

 

 

 

 

 

 

 

 

 

   (a)     (b) 

Figure 5.3 (a, b) Coalmine Water Entering into (a) a Pond, and (b) Main Stream at a 

Selected Coal Field. 
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5.2.1 Comparison of Coal Waste Produced Per Ton of Coal 

 

The coal waste produced during last five years at selected coal fields of Balochistan has 

been presented in Table 4.22. The quantity of coal waste produced was more than the 

permissible limits by the Mine Safety and Health Administration (MSHA), which speaks 

of the substandard mining techniques used in Balochistan. That element contributed 

towards the deterioration of health of coal workers, environmental degradation (air, water 

and soil), and a significant impact on the economy of the province (Figure 4.8). The 

Figure 4.8 shows the more quality of coal effluents generated during coal extraction 

owing to old methods of mining techniques. The quantity of waste produced is disposed-

off in unconfined poundage and spread out everywhere which contaminates not only the 

existing sources of drinking water but degrade the soil and air as well. The contaminated 

drinking water is used by the coal mine workers, which causes many diseases. In all coal 

fields of Balochistan, it was a common practice to dispose-off the coal waste in an open 

area rather than disposing-off in a confined area. It had altered that the landscapes of the 

surrounding areas. During coal mining in Balochistan about 20–25% of coal was removed 

as waste and it would be dumped as a landfill, which would cause soil degradation 

(Figure 5.4). Tailings produced as slurry were often drained out without proper 

impoundment, into the streams, which would contaminate the water (Figure 5.5). The 

slurry settles there and dries out and degrades the soil. In some areas, it was observed that 

large forested areas had been affected by the nearby coal mining operations and had 

destroyed forests and natural wildlife habitats. It had also promoted soil erosion and 

flooding and stirred up dust pollution that has led to respiratory problems in coal workers 

and even in the nearby communities. 
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Figure 5.4   Land Degradation at selected mine fields.  

  

Figure 5.5 The Barren Land Due to Coal Mining in Balochistan. 

 

 

 

 

 

 

 

 

 

 

 

 

     Figure 5.6 The Unhygienic Living Conditions of Coal Workers in Balochistan. 
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5.2.2 Deforestation 

 

Many of the forest areas are converted to mining field. The clearing of trees, plants and 

top soil from mining areas destroy forests and natural wild life). It was revealed through 

questionnaire and physical inspection, that the areas near coal mines were mostly barren 

or with wild bushes. The barren areas used to be cultivated prior to the mining operations. 

With the passage of time, the yield decreased and it was no more economical to grow 

crops on those areas. Therefore, the farmers left the area and the wild bushes took the 

crops place and a huge cultivatable land was converted into barren land. The area could 

have been saved by the governmental agencies by proper monitoring and implementation 

of mining and environmental rules and regulations. 

 

5.2.3 Biodiversity 

 

It was pointed out by coal workers, coalmines owners and even the local population that 

there used to be a variety of wild animal like bears, jackals, foxes, stags and even 

mountain lions in the area. After starting of the mining operations in these areas, the 

illegal hunting by the people involved in coal mining, have decreased the number of wild 

animal. Many wild species are highly dependent on vegetation growing in natural 

drainages (Conestoga and, Lincoln, 2006). This vegetation provides essential food, 

nesting sites and cover for escape from predators. Any activity like mining which 

removes the vegetation cover causes not only the displacement of wildlife but also affects 

the quality of habitat. The same thing has happened in coal mine area of Balochistan, 

where due to mining, hunting, anthropogenic activities, many distinguished species have 

been diminishing. 

 

5.2.4 Impact on Communities 

 

Balochistan is a deserted place, where the cities, towns or villages are quite far apart and 

scattered. The coal mining activity is carried out normally quite away from living 

communities, however at scattered places the people are living in near vicinity of mined 
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area. Moreover the families of coal workers are very close to the mined area, therefore 

the coal workers and their families were affected by coal mining. Communities were 

affected by the acid mine drainage (AMD), water pollution, and soil and air degradation. 

 

5.2.5 Aesthetic Effect 

 

The coal mining is considered as a source of revenue for the province, at the same time, it 

is an unhealthy and unpleasant activity. The poor and unhygienic living conditions of 

coal workers of Balochistan, unsafe water and food, coalmining had made the life of coal 

workers quite miserable and it is leaving a negative impact on environment. 

 

Moreover, the storage of spoil and rejects had the potential to cause adverse 

environmental impacts. The extraction of coal by mining had disrupted virtually all 

aesthetic elements of the landscape, in some cases the new linear patterns had appeared 

as material was extracted and waste piles were developed. Different colors and textures 

were exposed as vegetative cover was removed. 

 

5.2.6 Negative Change in Environment 

 

Mountain top removal to remove coal is a large scale negative change to the 

environment. Tops are removed from mountains or hills to expose thick coal seams, 

underneath, the soil and rock removed are deposited in nearby valleys, hollows and 

depressions, resulting in blocked and sometimes contaminated water ways. The 

remediation is often delayed for decades; one of the legacies of coal mining is the low 

coal content waste forming slag heaps. 

 

In addition, all forms of mining are likely to generate over as where coal is stacked and 

where the coal has significant sulfur content, such coal heaps generate highly acidic, 

metal-laden drainage when exposed to rainfall. These liquors can cause severe 

environmental damage to receiving water courses. 
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5.2.7 Climate Change 

 

The consequences which are attributed directly and indirectly to human activities, like 

coal mining activities result in the alteration in the composition of the atmosphere and the 

global climate in general, thereby causing climate change (Gurdeep and Smitha, 2009). 

Over emission of methane and carbon monoxide both greenhouse gases, from the coal 

fields of Balochistan may not be significant but contributing towards the climate change. 

 

5.3 Compensation Problems of Coal Workers of Balochistan 

 

The compensation problems in Balochistan coal mining are needed to be addressed. 

Before discussing and comparing the compensation and other allied facilities offered in 

Balochistan and rest of the coal mining world, let’s discuss the factors contributing 

towards the compensation problems, and the nature of injuries and disabilities reported 

from Balochistan coal fields. 

 

5.3.1 Nature of Injuries/Disabilities Reported from Balochistan Coal Fields 

 

It was noticed that no injury/disability record of coal workers was being maintained at 

any level like at coal fields by the coal mine owners or in the hospitals or government 

agencies like Mines and Mineral Department of Balochistan. Therefore, a comprehensive 

questionnaire was developed to get the relevant data about injury/disability. In this 

regard, all the stake holders concerning with mining and hospitals/dispensaries like civil 

hospital Quetta and Bolan Medical complex Quetta were approached, both are 

government hospitals and mostly coal workers report there for free medical treatment. 

The subject data has been presented in Figure 4.6, that most frequently occurring injuries 

are due to strain/stress, and back problems due to working position in the coal mine. The 

main reasons were inadequate working facilities, non-availability of modern mining 

techniques and allied facilities. In Table 4.23 data  from different source both the miner 

and major injuries has been collected and it shows the injury rate is on higher side as 

compared to the quantity of coal produced in Balochistan. 
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The injury trend as we see in Table 4.23 is high because of non-availability of safety 

equipment, whereas the high rate of major injuries owe to the old mining techniques. In 

Balochistan the coal workers have not been seen protesting against this anomaly. They 

keep on working even in very difficult position Figure 4.6 and attain permanent 

disability. 

 

5.3.1.1 Comparison of Occupational Injuries Trends in Coal Workers of Balochistan 

 and U.S.A. 

 

The trends in injuries due to occupation especially in underground mines are more 

pronounce and prominent in Balochistan as compared to the other mining countries 

(Figure 4.8). The comparison between Balochistan and USA has been given in Table 

4.24. It clearly shows that Balochistan was leading in all types of injuries just because of 

negligence from all stake holders. The mine owners have never been mandated by the 

GoB to import the new mining and mine safety equipment, adaptation of new mining 

techniques, installation of coal dust and gases control devices or just to ensure the safety 

measures. If only the wages and other allied benefits were increased, the working hours 

of coal workers would automatically reduce and resultantly, the injury trend would 

decline. 

 

5.3.1.2 How the Age Factor Contributes in Injury Trends of Coal Workers 

 

Another important factor which can led us to evaluate the reason of high fatalities rate in 

Balochistan coal field was the age factor of coal worker. This indicates at what age the 

coal workers are more prone to injury/disability. A comparison between the Balochistan 

and U.S.A has been shown in Table 4.24. The injury trends in old age coal workers of 

Balochistan is more pronounce especially in 45 years and above age workers. Reason was 

quite obvious that the coal miners of the age of 45 years and above remained exposed to 

coal dust, coal gases, and coal effluents for longer duration, and develop multiple 

diseases. This exposure and diseases made them weak and more vulnerable to 

occupational (physical) injuries. 
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Moreover, working under similar conditions/positions, make them prone to different 

types of stresses and strains that sometimes, made it hard for them to properly handle the 

equipment. Inadequate medical facilities and their financial position force them working 

without treatment and weaken them continuously. Limited weekly and monthly hours at 

certain age can save their lives to a maximum extent. 

 

5.3.1.3 Payment of Compensation 

 

According to the labor laws of the coal mining industry all over the world, compensation 

is offered in case of a death (Chaklader, 1998). A five years comparison has been drawn 

between different coal producing countries for the payment of compensation in case of 

deaths. Table 4.26 shows the maximum deaths in china because maximum coal in the 

world is produced in china and its 75-80% economy depends on energy produced by 

coal. While in Balochistan neither the same amount of coal is produced nor its economy 

depend on coal produced energy. 

 

The higher death rate as compared to USA and Australia is because of non-provision of 

safety equipment, obsolete methods of mining and non-adherence to safety measures. 

The Table 4.27 shows the lot of difference in monthly wages or compensation paid to 

coal workers of Balochistan as compared to other countries of the same region. The 

probable reasons could be the more pronounced poverty in Balochistan and people are 

helpless because they do not find other suitable and alterative jobs. 

 

Most of the mines have been leased to very influential people, they do not want to 

increase the compensation, and have got the government and other law enforcement 

agencies protection. The need to revise the compensation amount has not been felt by the 

government even after the devaluation of Rupee value and the hike in prices of each 

commodity. 
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It will be pertinent to point out here that in Balochistan, there is no concept of payment 

against partial/complete disability, work time lost due to injury/illness or casual/sick 

leave. If coal workers face some problems as mentioned above, he has to suffer himself. 

 

5.3.1.4 Coal Production vs. Death 

 

The Table 4.25 clearly shows that the coal production in Balochistan is very low, while 

the death ratio is very high as compared to the neighboring countries India and China and 

the developed countries such as Australia and USA (Table 4.26). The poor coal workers 

lay their lives for very small amount of wages (Table 4.27), but the mine owners and the 

government agencies are not ready to improve the working environment, wages and 

allied facilities to coal workers. 

 

The Table 4.28 shows that in Balochistan, at an average 92 coal workers have died for 

producing a million tons of coal from 2004 to 2009, while in China and India, the death 

toll was one person per million tons of coal production for the same period. On top of 

that, the wages of Balochistan coal workers are very low as compared to the other coal 

producing countries in the region (Table 4.29). This lowest rate of monthly wages in 

Balochistan speaks of the poverty, unemployment, illiteracy and state of injustice with 

the coal workers of Balochistan who die just for small amount leaving behind the 

dependent family. 

 

Table 4.30 shows that the compensation paid to coal workers due to death is more than 

the earning through the coal; this does not include any other expenditure such as the 

mining operations and Environmental Protection Department/Agency, Labor 

Commissioner’s Office and other allied medical facilities offered to the coal workers. It 

can easily be pointed out that the government and the coal mining expenditure were 

higher than the revenues earned. So it can easily be concluded that to make the coal 

mining industry of Balochistan a profitable industry, then immediate measures need to be 

taken to curtail the death rate by introducing personnel and mine safety equipment, new 

mining method and awareness. 
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Tables 4.31 and 4.32 show the calculated cost of personnel and mine safety equipment 

that was affordable by most of the coal workers. It is very obvious from the above 

discussion that the personnel/mine safety equipment plays a vital role in avoiding 

injury/deaths or disability in the coal mine fields. The cost of equipment Tables 4.31 and 

4.32 is just a small amount of money, but the equipment save the health and lives of coal 

miners. If the mine inspectors and other monitoring agencies play their role to ensure the 

availability and use of the above mentioned equipment in coal mine fields, the rate of 

injuries can be reduced. Being bribed, the mine inspectors and personnel of other law 

enforcement agencies do not take any action and mine owner are doing whatever they 

feel like doing. Government must take immediate action in the light of Pakistan Mine Act 

1923, against the culprits to make sure the availability of the safety equipment to mine 

workers, as the law requires the mine owners to provide all safety equipment that has 

been specified in the above Act. 

 

5.3.1.5 Worker’s Compensation Offered in Coal Mining Industry in the World and  

 Balochistan 

 

To determine the real situation of compensation amount and other benefits offered to coal 

workers of Balochistan, they have been compared with some of the coal producing 

countries of the world. The general practice observed during research work was the lump 

sum payment of Rs. 200,000/ was paid in case of death, from the mine owner in the shape 

of claim, which cannot be the cost of a human life at all. Then a claim of Rs. 300,000/- is 

submitted to the Government of Balochistan, Labor Department for the payment but the 

procedure is lengthy and cumbersome and many dependent families of the coal workers 

give up the compensation claims halfway through, or even if they get, they have to pay 

more than half the claims to different offices in the shape of bribery for the approval of 

claim. No job to the member of deceased is offered in the government sector. No pension, 

gratuity system and provident fund like available in India for the poor dependent family. 

No insurance from employer/government side is offered and none of the coal workers 

seemed to be interested in insurance in Balochistan like in case of the other coal 
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producing countries where the employees are supposed to be insured and they claim 

directly all emoluments from insurance company. 

 

No Non-governmental Organization (NGO) was working for the uplift of the condition of 

poor coal workers of Balochistan. Neither coal workers nor coal mine owner were ready 

to establish a central welfare fund where workers contribute like in Brazil. It is a public 

institute that aims to recognize and grant rights to its policy holder like in case of injure, 

disability or death, it pays even up to 75% of the worker’s wages. 

 

No treatment even for minor disease due to exposure of coal dust is sponsored by the 

mine owner. The poor coal workers gets inadequate treatment by spending some amount 

from his pocket from nearby dispensary. The medical care is quite scarce as other 

facilities to coal workers in Balochistan. There are no hospitals or dispensaries in the coal 

fields except a dispensary at Sorange-Degari Coal Fields and an under construction 

hospital at Chamalong. The coal workers injured during work or serious patients are 

taken to nearby hospitals, dispensaries or to other government hospitals in Quetta. In case 

of emergency, the patients are shifted to hospitals in Quetta and most of the injured 

expire on their way to hospital because of a long distance. 

 

No medical examination of coal workers is carried out before hiring as a coal worker. No 

complete medical check-ups as in case of India (every 5 years) and in China (every year) 

are carried out for the diagnosis of diseases and their preemptive treatment in Balochistan 

and it is revealed once the diseases are in advanced stages. Since no medical facility is 

available to coal workers of Balochistan, that is why no need to talk about the choices of 

doctors and the right to choose the appropriate physician. Occupational diseases such as 

tuberculosis, asthma, bronchitis, pneumoconiosis, lung cancer, and chest problems etc., 

are neither cover under the act 1923 nor treated well in the hospitals. 

 

The work place safety which definitely play pivotal role in reduction of the work related 

injuries and illnesses which are neither covered in the Mine Act 1923 of Pakistan nor it is 

implemented at work place. Use of updated mining equipment, enforcement of safety 
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laws and effective insurance policies are the key elements of instrumental law and policy, 

which were quite scarce in Balochistan. 

 

Mine labor / welfare organization have just three high schools, six middle schools and six 

primary schools for coal workers children. They are situated at place where just limited 

community can enjoy the facility moreover the maximum strength of coal workers belong 

to other provinces of Pakistan and not residing with the family and hence do not benefit 

from them. Comparing with our neighboring countries, in India, number of schools and 

colleges in the coal workers colonies where the children of coal workers are entitled free 

education. India has provided 86 hospital, 435 dispensaries, 672 ambulances, 1853 

doctors including specialist but if we compare to Balochistan province we find 10 

dispensaries and hospitals, which are in the mining area. For coal workers in India small 

and super-cooperative stories in the vicinity of coal workers colonies have been 

established where commodities are available at cheaper rates. But in Balochistan like in 

Chamalong, the daily usage things in Bazaar (Market) are available at three times the rate 

in Quetta. 

 

Recreational activities like park, canteens, dish, phone etc are provided in India but not 

Balochistan. Banking facilities and ATM have also been provided to coal workers in 

India but no such facility available in Balochistan. Very limited houses for coal workers 

are built as welfare measures mostly on papers and even if they exist they are sold at 

profit by government officials to private people whereas in other mining countries like 

India the small houses in the shape of mine workers colonies have been constructed. A 

lump sum amount of Rs. 70,000/- has been placed for the coal workers daughters’ 

marriage, but the approval of that is quite difficult. No proper record of coal workers is 

maintained in Balochistan even could not get the exact number of registered and non-

registered coal workers in Balochistan as it is maintained in rest of the world. 
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5.4 Mitigation Measures to control the occurrence of Occupational Hazards at 

 Coal Mines of Balochistan 

 

Coal demand is expected to increase continuously in the world, particularity in the Asia-

pacific region, where dynamic economic growth is progressing. In coal producing 

countries, particularly in the Asia-pacific region, the coal mining is one of the key 

industries that form the core of economic growth.  On the other hand the rate of accidents 

and deaths is rising which is inevitable and emphasizes the importance of safety 

measures). 

 

Once an accident occurs at a coal mine, it will cause a great loss of life and deprived the 

families, leaving behind the life necessities and have to spend rest of life hand to mouth 

they don’t have any other earning hand. So it is need of the day to design adequate 

mitigations measures to avoid or lessen the occurrence of these incidences and most 

important is the implementation of these measures (Rack Hamittor, 2005). The mitigation 

measures in the shape of advancement and invention of new technologies in coal mining 

throughout the world has been explained in detail the adaptation of these mitigation 

measures may take years, but are worth working especially for Balochistan. 

 

5.4.1 Measures inside the Mines 

 

Following measures inside the mines are suggested: 

 

5.4.1.1 Methods of Mine Extraction 

 

If at all the obsolete method of extraction i.e. “Room and Pillar” method of mining 

(Figure 5.7) is to be practiced in underground mining then as a mitigation measures the 

back filling may be done by hydraulic or pneumatic techniques by run of mine waste 

rock, mine tailings, use of cement, or other modifiers to increase the strength (Figure 

5.8). Post mining stabilization techniques including back filling, grouting, and 

excavations fill placement and blasting may be adopted. 
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5.4.1.2   Use of New Technology 

 

To reduce the fatality/death rate, new technology must be used and the existing timber 

pillar sections must be replaced by equipment such as large hydraulic mobile roof 

supports Figures 5.9 and 5.10, which can avoid cave-ins until the miners and their 

equipment have left the work area. 

 

5.4.1.3 Roof Bolting Technique 

 

No doubt, roof bolting has been the single most important technological development in 

the field of mining (Figures 5.9 and 5.10). Bolting was substituted for timbering in 

underground coal mining in 1940s and it was accepted in coal mining in the world 

rapidly than any other mining change as it quickly reduced the toll taken by roof falls. 

The roof bolts work best when they are considered in a strong, self-supporting rock layer. 

Its role is to suspend any underlying weak or loose rock. Where there is no self-

supporting bed within reach, the bolts must tie the roof together to create a “Beam”. The 

method reduces the labor cost for roof support and material handling. Now a day’s roof 

bolt is universally primary roof support (Christopher, 2008). Modern mining without it is 

not considered good. The roof bolting system can be placed near the working face of 

mine and can’t be dislodged by blasting or equipment. It has the potential for widening 

room and faster haulage. Roof bolts, protective steel canopies or mining equipment, and 

automated temporary roof supports provide miners continuous protection during coal 

mining. During field work it was noticed that the basic safety equipment has not been    

provided which a mine and coal worker should have. The sensor (Figure 5.11) which 

detects how much coal remains in the seams and presence of gases should be installed. 

The sensors should be located mainly in the mining area at the level of 780 meters below 

sea level. Coal temperature monitoring system that consist of temperature 

sensors/thermocouples (Figures 5.12 and 5.13)  portable temperature reading devices 4-8 

m with built-in memory capacity must be used for collecting and recording temperatures 

data and personnel. 
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Figure 5.9 The Mobile Hydraulic 

  Jacks Used to Avoid  

  Roof Fall. 

Figure 5.10 The Roof Bolting  

  Technique used to Avoid 

  Roof Fall. 

Figure 5.7 Underground Mining in 

  Balochistan. 
Figure 5.8 Underground    Mining in 

  the World. 



 

 

102 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 5.11 Portable Gases Detection Sensors for use Inside the Mines. 

 

 

 

 

 

 

 

 

 

 

 

 

 

       Figure 5.12 Temperature Sensors (Thermo couples). 

 

 

 

 

 

 

 

                                

 

 

 

 

 

 

 

   Figure 5.13 Temperature Recording Device. 
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Figure 5.14 shows the computers in the surface monitoring room for data processing and 

issuing the early warning to underground coal workers in case of emergency. In the 

developed countries, a communication system which connects to an optical transmission 

device at the surface central monitoring station with underground optical transmission 

device by an optic cable has been used as an early warning system. The underground 

optical transmission device is connected with a pair of twisted pair cables among the 

underground local station which relays communications with portable stations. This can 

provide the emergency communication inside the underground mines like in case of 

accumulation of gases, or roof collapse, location of coal workers inside the mines, calling 

the individuals or party once moving from one place to other place. 

 

5.4.1.4 Use of Safety Equipment 

 

Latest development in the field of coal mining has reduced the dangers associated with 

the miners but the fact about the personnel/mine safety equipment cannot be denied 

especially for Balochistan coal workers who work without any personnel/mine safety 

equipment. These safety equipment include use of helmet, special mining clothes, sticky 

dust mask, steel toed rubber boots, safety belt around waist, safety glasses, ear plugs, 

rock dusters fit into scoop buckets powered by hydraulic energy, forklifts at designated 

spots to lift the workers in case of emergency, ventilation masks, self-rescuer kit, mine 

kit, firefighting equipment, lighting arrangement (Figures 5.15-5.17) and the use of 

mechanized haulage system for the transportation of extracted coal (Figures 5.18 and 

5.19). 
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          Figure 5.14 Underground Local Communications. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

              Figure 5.15 Lighting System Used in Mines. 

 

 

 

 

 

 

 

 

 

 

 

 

       Figure 5.16 Existing Lighting System at Balochistan Coal Fields. 
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Figure 5.18 The Coal Haulage System 

  in the World. 

Figure 5.19 The Haulage Train used 

  in Balochistan. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Figure 5.17 Types of Personnel Safety Equipment. 
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5.4.2 Measures to Reduce the Emission of Gases 

 

The better ventilation can reduce the accumulated gases inside the mines and hence can 

help to decrease the gas explosions, gas suffocations, and dust inhalations. To keep the 

air constantly moving, huge ventilation fans at the surface, pull a continuous supply of 

fresh air into the mine (Figure 5.20). This helps to remove lingering coal dust and 

discharges the buildup of potentially explosive methane gas. At present all the coal mines 

in Balochistan have small fan which could not perform this function effectively (Figure 

5.21). Electronic Methane Monitors are installed throughout a deep mine, and miners 

carry hand held units as well. 

 

Improved ventilation system should be monitored properly at each mine. Electronic 

equipment for gas drainage is placed and leakage is ensured to avoid any gas explosion 

accident (Figure 5.22). Gas measuring appliance is used to monitor the quantity of 

methane, carbon and even sulfur, so that early escape of coal workers from underground 

mines can be made possible. Thermometer, vacuum gauge, flow meter, odor detector, 

different fine sensor elements are used for monitoring of emission. Provision of oxygen 

filled cylinder at choke point inside the mine to meet the emergency (Figure 5.24). 

 

Intrusion of oxygen inside the mine in case of emergency, and coal wall temperature 

monitoring sensor for early warning about the accumulation of gases, to be installed in 

each mine in Balochistan. Coal fields safety lamps (Figure 5.25) and gas explosion 

suppression devices which are automatic in nature with built in sensor are used as 

explosion suppressions devices. These devices detect the accumulation of gases and 

display it on screen. Devices may be slightly expensive but as one time measures may be 

procure for the provision of safe working environment to coal workers and to avoid the 

fatal injuries and death. Mine degasification or drainage system; drain the gas flow from 

coal bearing strata before, during and after mining. Flow of CH4 to be blocked by vents 

and sealing path ways, where methane is detected Coal mine may be flooded providing 

an aqueous barrier to CH4 emissions. Transport of methane through the water layer is 

prevented by its low solubility (Shaw et al., 2004). 
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  Figure 5.20 Ventilation System Used in the World. 

 

 

 

 

 

 

 

 

 

 

 

 

      Figure 5.21 Ventilation Systems in Balochistan Coal Fields. 
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       Figure 5.22 Electric Equipment for Gas Drainage. 

 

 

 

 

 

 

 

 

 

 

 
    Figure 5.23 Gas Measuring Device. 
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Flooding can be an attractive option where there is no risk of aquifer contaminations and 

where there is a suitable water resource available for the operation. Issuance of public 

environmental report by all coal companies that document their environmental 

commitments and their progress towards addressing environmental impacts including 

greenhouse gas emissions can be very important steps in reduction of environmental 

pollution from Balochistan coal fields. Hazardous concentrations of methane 

underground can be controlled by dilution (ventilation), capture before entering the host 

air stream (i.e., methane drainage) or isolation (seals and stopping). Explosion can be 

prevented or mitigated by eliminating ignition sources by minimizing methane 

concentrations and coal dust accumulations and by using passive and active barriers to 

suppress propagating explosions. In coal mines, methane explosions can cause 

subsequent violent explosion of coal dust. To prevent such explosions miners cover the 

floor, rib and roof surfaces of mine openings with large quantities of inert rock dust such 

as fine lime stone dust, rock dust. 

 

The purpose of mine ventilation is to dilute, render harmless, and carry away dangerous 

accumulations of explosives and toxic gases and dust from the working environment in 

underground coal mines and to curtail the environmental degradation). Federal safety 

standards for ventilating underground coal mines mandate that the air increase where 

persons work or travel, shall contain at least 19.5% oxygen and not more than 0.5% CO 

and the violence and velocity of the air current in these areas shall be sufficient to dilute, 

render harmless, and carry away flammable, explosive, no poisonous, and harmful gases, 

dust, smoke and fumes whereas in Balochistan coal fields the average oxygen 

concentration found as 16.9% that confirm the presence of more methane and carbon and 

hence more chances of fatal injuries, therefore there is need to force the mine owners to 

implement the standards. Stopping seals and fans are permanent walls constructed of 

bricks or other approved materials (Figure 5.26). They are built to separate and isolate the 

different air courses in underground mines such as fresh (intake) air from the return air or 

from belt airways. Seals are substantially constructed, they are used to isolate worked out 

areas of a mine that are no longer ventilated. Sealed areas can’t be entered by mine 

workers. 
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Figure 5.25 Safety Lamp for Miners. 
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         Figure 5.24 (a, b) Cylinders filled with Oxygen Gas. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                   

 

 

 

 

 

 

 

 

 

       

 

   Figure 5.26 Stopping Seals and Fans. 
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5.4.3 Measures to Reduce the Coal Dust Exposure 

 

There are number of means to reduce the coal dust exposure in underground mine. The 

walls of the tunnels or shafts are covered with pulverized white rock to get the coal dust 

settled and water sprayers with mechanized equipment (Figure 5.27). It reduces the dust 

concentrations in the mine. The new roof bolting mining technology reduces the 

accumulation of explosive coal dust because the places can be cleaned more thoroughly. 

Modern roof bolting machines efficiently collect nearly all the silica and coal dust 

(Kristina and Stock, 2003). Coal dust can be reduced by proactive dust monitoring, using 

dust stick pads at locations that have the potential to be worst affected by the proposed 

site operation. Water sprinkling is carried out to minimize the dust impacts (Figure 5.27). 

 

The lime stone is sprayed on wall of coal to be extracted to reduce the dust. Mine safety 

health administration has approved compressed air breathing apparatuses and refill 

station, or other approved oxygen supply in devices to overcome the dust exposure 

(Edwent et al., 2008). Use all personnel protective and mine safety equipment especially 

use of sticky dust mask to avoid the dust concentration and accumulation should be made 

compulsory. Use of dust safety lamps should be made compulsory for each mine. 

Appropriate equipment should be used for the loading of the coal to reduce the direct dust 

exposure (Figures 5.28 and 5.29). 
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   Figure 5.27 Wet Dust Suppression Systems. 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 5.28 Loading of Coal in 

Balochistan. 

Figure 5.29 Loading of Coal in the 

World. 
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Figure 5.30 Large Slurry Systems at 

Mine. 

Figure 5.31 Small Slurry System at 

  Mine. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 5.32 Earplugs, Helmet and Muff for the use of Miners. 
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5.4.4 Measures to Reduce the Coal Effluents 

 

There could be so many options to reduce and manage the coal waste but it needs a lot of 

investment. In devolving countries like Pakistan, where the mines have been leased out to 

contractors who just want to make money and would not like to invest even a small 

amount of money on the safety, welfare and transfer of new mining technologies for the 

protection of coal workers and environment. 

 

Moreover, they are not forced by government agencies like mines and minerals 

department and the environmental protection agency for the implementation of coal 

mining standards, so everything remains at their stake and mercy. However a plan can be 

formulated which can obviously help in reduction of environmental effects if adopted. To 

avoid water and soil pollution due to coal mine water and coal slurry produced during the 

coal production, the slurry injection pipes and pumps to be installed or slurry should be 

directed to some confined place through lined channel or reinforced concrete pipe, and 

should not be allowed to spread around. The underground small and large slurry injection 

equipment (pumps) are used to drain out the coal mine water and slurry produced in 

underground mining through the suction pipes and pumps system rather than to allow it 

to spread all around and cause soil pollution. In slurry injection system, fly ash such as 

burn out residue is used (Figures 5.30 and 5.31). 

 

The coal mine water is to be stored in a separate pool where it is treated and made 

suitable for re-use except for drinking. Efforts should be made to dispose-off the coal 

slurry as and when collected, if not then it should not be allowed to spread out rather 

should be stake at a confined place, and then disposed-off. Remediation of acid drainage 

is difficult but can be done by use of hydrated lime, sodium hydroxide, sodium carbonate, 

or ammonia which can neutralize acidity. An inexpensive commercial detergent and 

sodium sulfate both are found to reduce acid production in mine drainage. Crushed 

limestone is a common material used to neutralize acid drainage. Open limestone 

channels can be important innovation in acid mine drainage treatment. The channels are 

created by filling drains or lining stream beds with high quality limestone. The results 
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show that the acid and metals in acid drainage were reduced by 25% to 40%. In 

prevailing acid drainage, water and air contact with the acidic material must be 

eliminated. Preventing water from reaching underground mine involves the use of 

diversion ditches and pipes to divert water from acidic areas. The solid waste (slurry) 

should also be drained out in a separate pond from where it should be collected and 

disposed of immediately. Early restoration of worked out areas of spoil heaps to 

minimize the extent of open areas. Diversion and management of surface and 

groundwater to minimize water pollution problems, Treatment of suspended solids right 

at the spot, water and solid waste treatment plants at site can significantly reduce the 

emission and contamination. 

 

Minimize the generation of AMD by reducing disturbed areas and isolating drainage 

streams by avoiding contacts with sulfur bearing materials. Minimization of spillage 

losses by proper design and operation of coal transportation and transfer facilities specify 

the certain areas named buffer zone to dispose of the coal waste and arrange to evacuate 

the waste from that area. Arrange to stop mixing or contamination of water from that 

waste and less exposure to air to reduce the SO2 and NOx into air, and access of 

chemicals to waste so that waterborne diseases due to these chemicals can be avoided. 

The stockpiles/heap can be covered will tarpaulin to avoid or reduce coal dust, AMD and 

emission of noxious gases. Construction of sediment catchments basins down gradient of 

a mine and use all possible means to deny the access of wastewater to spoil heaps. 

 

Flocculants are chemicals used to enhance the settling properties of solids in mine waste 

water settling ponds. The type of flocculants will vary from mine to mine depending on 

the characteristics of the solids to be settled. Efficient use of flocculants to coagulate the 

suspended matter into a settle able form monitoring of water ponds to be carried out with 

respect to total suspended solid, turbidity, pH value and nitrates as per prescribed 

fortnightly and on monthly basis. To reduce the noise effects the earplugs, helmets and 

ear muff must be used (Figure 5.32). 
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5.4.5 Emergency Response Plans and Training 

 

The emergency response plan and training should be made compulsory, so that 

prevention of fatalities and serious injuries through a systematic and comprehensive risk 

management based planning and designs process can be made possible. The plans must 

specify the measures to be taken to address specific hazards at the mine. Incorporate the 

use of strategically located ventilation or escape shafts equipped with escape hoists when 

feasible and consistent with a risk analysis as a strategy to reduce escape times from a 

mine during an emergency, safety devices to be worn by all miners. Install life lines, 

preferably with metal core, to facilitate emergency communications, or other direction 

indicating devices in all designated escape ways. Make tag lines available at strategic 

locations in a mine, including near the beginning of all designated escape ways. Locate 

required oxygen supply device in substantially constructed or protected areas between 

adjacent designated escape. The minimum medical facilities which in case of emergency 

are required are to be maintained by the mine owner. 

 

The trainings of coal workers and other stake holders should be conducted, which should 

include the knowledge of escape/rescues technologies/routes, mine-specific knowledge, 

how to receive effective emergency warning, walking key portions of escape ways, 

location and use of lifelines, way finding (utilizing alternate escape route), and 

firefighting training. The miners should have understanding of the need to slow their pace 

when they encounter resistance to breathe. Understanding how to overcome the stress 

they may experience while encountering the accumulated gases. Inspection of mines 

should be carried out regularly by the inspectors to check the implementation of mining 

standards. Encourage research, seminar, education or awareness program for the coal 

workers and coal mine owners. Government agencies and Non-Governmental 

Organizations (NGO) representative should go in the field to teach the workers about 

safety precautions, and point out the problem areas and then suggests the appropriate 

measures for rectification. Trainings of coal workers about the emergency response and 

awareness about the hazards of the CO and CH4 exposure must be conducted. Smoking 
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should be prohibited and no loose wiring inside which can produce spark, and methane to 

be capture and use for commercial purposes. 

 

5.4.6 Role of Environmental Protection Agency and Short Falls in Mine Act 1997 

 

The observations regarding Environmental Protection Agency of Balochistan were as 

below: 

 

The overwhelming majority of the B-EPA staff was non-technical and understaffed. The 

agency staff had neither visited/inspected any coalmining sites, even the sites which were 

close to Quetta city let alone the ones which were far away and in very remote areas nor 

it had any plans and expertise to do so. 

 

There was no record of even a single visit to coalmine site and the monitoring/exposure 

limits or any supervision and implementation by EPA representative. The EPA Act 

(1997) is quite old and latest developments or adaptations of new control measures about 

coal mining have not been incorporated. The latest developments happening all over the 

world to control the environmental degradations were not made part of the act and the 

mines and minerals department had no awareness about it. The department had quite 

sophisticated laboratory equipment but not used to measure the emissions of greenhouse 

gases through coal mining, effluent and hazardous waste, its disposal, health, and 

environmental effects due to mining activities were not reported by this agency. Penalty 

system has been spelled out in rule 17(a-d), since the visits were not carried out to mine 

sites, how the mine owners could be penalized. The federal and provincial Environmental 

Protection Agencies which have been made responsible for monitoring as per rule 6(a-g) 

were not playing active roles to implement the mining standards. The powers which have 

been delegated as per rule 7(a-e) to implement the environmental standards were not 

exercised in positive spirits by mines and minerals department. The pollution tax and 

penalty which was required to be imposed on excess emission of gases and coal effluent 

was not charged, since no physical monitoring is carried out. 
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5.4.7 Some Practical Steps to be taken by all Stakeholders in Balochistan Coal Fields 

 

Many negative impacts can be minimized but may not be eliminated entirely by use of 

best mining practices either voluntarily or to comply with government regularity 

programs. Financial incentives to minimize costs of production may minimize use of best 

mining practices in the absence of effective regulation. Some of the environmental 

degradations impacts can be reduced by understanding the reasons and taking adoptive 

measures to reduce the adverse environmental impacts. Understanding the physical 

environmental damage through identification and physical quantification of damage (i.e., 

air pollutants, used mine water, soil erosion, production of wastes) assessing the 

outcomes of the damage, and quantification of the environmental degradation (negative 

impacts on health from air pollution, and decrease in soil productivity). 

 

Other steps taken by the stakeholders can be the monetary validation of the consequences 

(e.g., estimating the cost of respiratory illnesses, soil productivity losses); estimation of 

water pollution, hygiene and sanitation problem; knowledge of toxic chemicals, 

hazardous substances, climate change problem, ozone depletion and ecosystem changes; 

contingencies planning, preparedness and response. To recognize that successful and 

effective environmental health management requires the involvement of a large number 

of government departments, organization from the private sector, civil society, academic, 

labor and media, all stake holders, should be actively engaged in identifying problems 

and finding solutions and in the process building, ownership and commitments. Introduce 

monitoring system of CH4, CO at exhaust of coal mines. Introduce pricing mechanisms 

that internalize the impacts of coal use. 

 

Effective and dedicated monitoring by the Government of Balochistan (GoB) through the 

Mines and Minerals Department (MMD) and the Environmental Protection Agency of 

Balochistan (B-EPA) intervention to keep the check and balance. Set and adopt portfolio 

standards for low emission coal technologies. The rapid and parallel pursuit of the full 

range of renewal technologies, such as wind, hydro, solar and bio energy within strictly 

defined environmental and social constraint to ensure their sustainability. Periodic 
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medical examination and complete physical examination of coal worker need to be 

carried out. In medical examination the cardiovascular system, pulmonary, blood and 

central nervous system need to be examined. A complete blood count should be 

performed including a red cell count, white cell count, a differential count of a stained 

smear as well as hemoglobin and hermatocrit to be carried out. A health assessment must 

be conducted within 30 days of induction into mine industry. 

 

Make a comprehension emergency exist plan, make more exists, more ventilation and 

ground communication systems inside the mines to issue emergency warnings to coal 

works to exist safely. 

 

The leave at different occasions like annual, casual, gazette, or any other festival leave 

should be granted with pay so the coal worker can enjoy all social activities. Proper 

record of all employees should be maintained at mine sites, and mine department, labor 

commission for compensation. If someone joins or leaves mine, should be recorded at all 

level. Insurance with lowest premium should be made compulsory, gratuity, pension 

should also be incorporated in the act. Employers should be asked for establishment of 

proper hospital, adequate living conditions good food, and clean water and 

recreational/entertainment facilities at mine sites. 

 

Government should provide houses to dependent/retired workers families on nominal 

charges and small plots as well. The employer should provide job to sons/daughters of 

deceased/disabled coal workers. 

 

 

5.5 Conclusions 

 

Based on the results of this research study, it has been concluded that: 

 

5.5.1 The majority of coal workers from all three coalfields (Mach, Sorange-Degari, 

and Chamalong), which are the representative of majority of the coal mining area 
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of Balochistan province of Pakistan,  had very poor feelings of their quality of 

lives and health due to unhygienic conditions at coal mine fields. They were 

living below poverty line and not provided with the good living conditions such 

as medical, food, clean water and recreational facilities neither by the coal mine 

owners nor the government agencies. Their living conditions at coal fields were 

worse than the conditions at their homes. 

 

5.5.2 Work as coalmine workers puts miners of all three coalfields of Balochistan, at 

increased risk of occupational health problems. There existed the occupational 

diseases in coalmine workers due to the exposure (both during and post mining) 

to higher than permissible limits of concentrations of exhaust gases (CH4 and 

CO), silica and other coalmine dust which cause number of occupational diseases 

such as eye, nose, throat and skin irritation; respiratory problems (coughing, 

wheezing, TB, COPD, CWP, silicosis, asthma, and spot on lungs); headaches, 

dizziness, drowsiness, unconsciousness, nausea, vomiting, and shortness of 

breath; and spinal problems due to their working positions (postures) in mines. 

The coal workers of Balochistan were suffering from early aging, stress, 

decreased sex drive, aggravation of menopausal system, musculoskeletal pain, 

memory loss and hypersensitivity symptoms. The plausible reasons could be the 

obsolete mining methods, depth of coal mining, coal quality and entrapped gas 

content in coal seams. However in any case, the concentrations of gases must not 

exceed the permissible concentrations limits. 

 

5.5.3 The most obvious reasons behind the higher concentrations of CH4 and CMD 

during and post mining; the accidents due to roof collapse inside the coalmines; 

the higher rate of methane emission, and the death rate per ton of coal produced in 

Balochistan as compared to other coal producing countries; and the higher than 

recommended noise levels during mining; in the coal field of Balochistan were 

the use of old (obsolete) mining techniques; not taking precautionary measures 

such as CMD suppression by the coal workers and mine owners, not using any 

safety and protective equipment (ear plugs and mufflers); and the lack of 
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monitoring of environmental laws by the B-EPA, the Inspectorate of Mines, and 

the MMD; which need immediate attention for improvement. 

 

5.5.4 The age of the coal workers was an important factor which contributed to high 

injury/fatality trend. The injury trend in old age coal workers of Balochistan was 

more pronounced especially in 45 years and above aged workers. The reasons 

behind it could be that the coal miners of the age of 45 years and above remain 

exposed to coal dust, coal gases, and coal effluents for longer duration, and 

develop multiple diseases. This exposure and diseases made them weak and more 

vulnerable to occupational (physical) injuries. 

 

5.5.5 The quantity of coal waste produced was more than the permissible limits by 

WHO standards, which speaks of the substandard mining techniques used in 

Balochistan. That element contributed towards the deterioration of health of coal 

workers, and environmental (air, water and soil) degradation owing to old mining 

techniques. The waste produced is disposed-off in unconfined poundage and 

spread out all around which contaminates not only the existing sources of 

drinking water but degrade the soil and air as well. The contaminated drinking 

water is used by the coal mine workers, which causes many diseases. In all coal 

fields of Balochistan, it was a common practice to dispose-off the coal waste in an 

open area rather than disposing-off in a confined area. It had altered the 

landscapes of the surrounding areas, large forested areas and natural wildlife 

habitats had been affected by that. It had also promoted soil erosion, flooding and 

stirred up dust pollution that had led to respiratory problems in coal workers and 

even in the nearby communities. 

 

5.5.6 Compensation problems in Balochistan coal mining exist and need to be 

addressed. Most of the mines have been leased to very influential people, who do 

not want to increase the compensation, and have got the government and other 

law enforcement agencies protection. In Balochistan, there is no concept of 
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payment against partial/complete disability, work time lost due to injury/illness or 

casual/sick leave. 

 

5.5.7 The coal workers of Balochistan were illiterate and not aware of the harmful 

health impacts of working long hours, overexposure to gases and coal dust in 

mines, and the latest trends in coal mining and thus they were more prone to the 

occupational diseases. It was also concluded that neither government nor mine 

owners had any plans to adapt modern method/techniques of mining and 

precautionary measures to avoid accidents and casualties. No awareness 

programs, lectures or seminars were arranged to educate all the stakeholders about 

the health impacts of coal mining and how to avoid it. 

 

5.5.8 It was need of the day to design adequate mitigations measures and most 

importantly to implement them. The mitigation measures in the shape of adopting 

new technology in all aspects of coalmining that includes workplace safety, 

occupational health issues, safety and communication equipment, measures to 

reduce emission of gases, measure to reduce coal dust exposure, measures to 

reduce coal effluents, preparation of emergency response plans and trainings. 

 

5.5.9 It was concluded that the Department of Mines and Minerals, the Inspectorate of 

Mines, and the Balochistan Environmental Protection Agency, were not playing 

their assigned administrative and regulatory roles and responsibilities. The 

Government of Balochistan was not playing active role in investigation and the 

continued follow-up of incidences of accidents and noncompliance with mine 

safety, health and environmental regulations in the Balochistan coal mining 

industry, and making, updating and implementing occupational health and 

environmental standards. 
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5.6 Recommendations 

 

Based upon the conclusions of this research study, the following recommendations can be 

made: 

 

5.6.1 The coalminers from all three coalfields of Balochistan, were exposed to higher 

 than permissible concentrations of exhaust  gases, silica and other coalmine dust 

 which cause number of occupational diseases such as: eye, nose, throat and skin 

 irritation; respiratory problems (coughing, wheezing, TB, COPD, asthma, and 

 spot on lungs); and spinal problems due to their working positions (postures) in 

 mines. Further work is warranted to both better characterize current exposures of 

 coal miners and to put serious efforts to control and reduce exposure to respirable 

 gases, silica and CMD in Balochistan coal mines. 

 

5.6.2 The Balochistan coal mining industry is expanding in order to meet the country’s 

growing need for energy. It is therefore recommended that every effort should be 

made to improve the working conditions inside and outside of the Balochistan 

coalmines by monitoring and characterizing gases, silica, and dust exposure, 

reducing the exposures in the mines to levels that protect workers’ health; and by 

better characterizing the health status of current and former miners in Balochistan. 

 

5.6.3 It is strongly recommended that the Department of Mines and Minerals (MMD), 

the Inspectorate of Mines, and the Balochistan Environmental Protection Agency 

(B-EPA) must start playing their assigned administrative and regulatory roles and 

responsibilities in investigation and the continued follow-up of incidences of 

accidents and noncompliance with mine safety, health and environmental 

regulations in the Balochistan coal mining industry, and making, updating and 

implementing occupational health and environmental standards. 

 

5.6.4 It is recommended that the mine owners be mandated by the government of 

Balochistan to: 
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 5.6.4.1 Import the new mining and mine safety equipment, adaptation of new 

 mining techniques, installation of coal dust and gases control devices or 

 just to ensure the safety measures. 

 

 5.6.4.2 Raise the wages and other allied benefits of the miners which would 

 automatically reduce the working hours resultantly, the occupational 

 health effects and injury trend would decline. 

 

 5.6.4.3 Conduct initial and periodic complete medical/physical examinations of  

 coal worker. 

 

 5.6.4.4 Make comprehensive emergency exist plans, make more exists, more 

 ventilation and ground communication systems inside the mines to issue 

 emergency warnings to coal works. 

 

 5.6.4.5 The leave at different occasions such as casual, sick, earned, annual, 

 gazette, or any other festival leave should be granted with pay so the coal 

 worker can enjoy all social activities. 

 

 5.6.4.6 Insurance with lowest premium should be made compulsory, gratuity, 

 pension should also be offered to coal miners of Balochistan. 

 

 5.6.4.7 The GoB and the mine owners should establish proper hospitals, good 

 living conditions, and the facilities of good food, clean water and 

 recreation/entertainment at all mine sites. 

5.6.5 The findings on disease occurrence, environmental degradation, and 

 compensation problems in Balochistan miners were, to the best of our knowledge, 

 the first systematic study. It is recommended that these findings be used by all 

 stake holders for establishing a baseline of diseases, environmental degradation, 

 and compensation problems prevalence in the coalfields of Balochistan, from 



 

 

125 

 

 which prevention efforts can be planned and evaluated. 

 

 

5.7 Recommendation for Future Study 

 

Further studies are warranted to: 

 

5.7.1 Predict and estimate the possible future scenario of coal mining in Balochistan; 

 

5.7.2 Evaluate the cost of occupational health impacts of coal mining on miners and 

 reclamation cost of the degraded lands due to mining; 

 

5.7.3 Study the prospects of the use of new and modern mining technology in the 

 coalfields of Balochistan. 
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Appendix A-1 

Topic 

1.  Study of Occupational Health Impacts on Coalmine Workers of Balochistan 

Objectives 

1. To ascertains the health impacts of occupational exposure on Coal mine workers 

especially in Mach, So-range Degari, and Chamalong coal fields. 

2. To determines the environmental degradation due to coal mining in Balochistan. 

3. To point out the problems, related to the compensation of the coal mine workers in 

case of death / injury. 

4. To suggest the mitigation measures to control the re-occurrence of occupational 

hazards. 

QUESTIONNAIRE 

Ser/No Name of coal field Location of coal field  Distance of coal field from 

Quetta 

 

Name of Person to whom question 

has been asked 

S/O Resident of  Age of the 

respondent  

 

Nature of Job Duration of stay at present duty Owner of coal filed 

General Information 

Ser/No Question Response 

1. What are your education / qualification? a. Illiterate  

b. No formal 

education 

c. Primary 

d. Secondary 

e. Technical 

Diploma 

2. Since how long you are working in the coal mine? a. 3-5 Years 

b. 6-10 Years 

c. 11-15 Years 

d. 16-20 Years 

3. What's your mode of living in the coal field? a. Alone 

b. With family 

4. What all facilities you enjoy from your owner a. Accommodation  
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side? b. Water 

c. Electricity 

d. Single or shared 

room 

e. Food 

f. Separate toilet  

5. What are the distances of these facilities from 

your accommodation? 

a. Close to 

b. 100 m 

c. 200 m 

e. Or more 

6. How much salary you are getting? a. Rs.6000/- 

b. Rs.8000/- 

c. Rs.10,000/- 

d. Rs.12,000/- 

e. Or more 

Less than Rs.6000/- 

7. How much salary you spend for yourself? a. Rs.1500/- 

b. Rs.2000/- 

c. Rs.3000/- 

d. Rs.4000/-  

8. Which types of medical facilities are available at 

the work place or in the coal workers community? 

a. MBBS Doctor 

b. Specialist 

c. Clinic  

d. Private Hospital 

e. District Hospital 

f. Any emergency 

centre 

g. Government  

Hospital 

9. Have you ever gone through medical tests for 

diagnosis of diseases due to occupational 

exposures? 

a. Yes 

b. No 

10. How much time does it take to reach the medical 

facility? 

a. 5 minutes 

b. 10 minutes 

c. 20 minutes 

d. or more 

11. Usual mode of conveyance to nearest medical 

facility? 

a. Ambulance 
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b. Owner car 

c. Private bus / van 

12. How much you spend on your medication out of 

your pay? 

a. Rs.500/- 

b. Rs.1000/- 

c. Rs.1500/- 

d. Rs.2000/- 

e. or more 

13. How much your owner contributes to your 

medical treatment? 

a. Rs.300/- 

b. Rs.500/- 

c. Rs.1000/- 

d. or more 

14. What type of recreational facilities is available 

here? 

a. T.V 

b. Dish antenna 

c. CD / VCR 

d. Telephone / 

Mobile 

e. Sports 

f. Internet / cable 

network 

g. Social gathering 

h. Pedestal fan 

I. Refrigerator  

j. Tape / Radio 

15. What are socio-demographic characteristics?  

a. Housing 

(1) Types of construction? 

(a). Pucca (concrete) 

(b). Semi – Pucca 

(c). Katcha 

(d). Wooden structure  

(2) No of rooms?  (a) One room 

(b) Two room 

(c) Three room 

(d) Four room 

(3) Number of persons / room? (a) One 

(b) Two 

(c) Three 

(d) Four 

(4) Kitchen available? (a) Yes 

(b) No 

b. Source of drinking water? (1) Under-ground 

well 
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(2) Tap 

(3) Stream 

(4) hand pump 

(5) Tube well 

(6) Tanker 

(7) Mineral water 

c. Distance from the source of drinking water? (1) Inside home 

(2) Just outside home 

(3) 5-10 minutes’ 

walk 

(4) 7-10 minutes 

(5) or more 

d. Types of toilet facilities? (1) Use open space 

(2) Flush system 

latrine 

(3) Bucket latrine 

(4) Closed pit 

(5) Any other 

e. Do you own any domestic animal? (1) Poultry / chicken  

(2) Cow / Sheep / Goat 

/ Buffalo 

(3) Horse / Donkey 

16. Before joining present profession, were You 

suffering from any disease? 

(a) Yes 

(b) No 

17. Have you ever gone through medical tests  for 

diagnosis of diseases due to  

Occupational exposure? 

(a) Yes 

(b) No 

Specific Questions 

Objective-1 

To ascertains the health impacts of occupational exposure on Coal mine workers 

especially in Mach, So-range Degari, and Chamalong coal fields. 

Ser/No Question Response 

18. What are your duties in coal mine? a. Digging of coal  

b. Loading of coal 

c. Transportation of coal 

d. others 

19. Do you know what we mean by exposure? a. Yes 

b. No 

20. Do you know about coal dust, you are 

exposed during your work? 

a. Yes 

b. No 
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21. Do you know about harmful effects of coal 

dust on you are / were exposed to? 

a. Yes 

b. No 

22. Do any household members have contact 

with coal dust? 

a. Yes 

b. No 

23. Are your work clothes washed at home? a. Yes 

b. No 

24. Do you take shower at work? a. Yes 

b. No 

25. What is the frequency of bath? a. Once a day 

b Twice a day 

c. Other 

26. Do you wash your hand at work site before 

meal? 

a. By using bottle  

b. Open pit 

c. Open Jug 

d. Matka system 

e. Thermos  

27. How do you drink at work place? a. Matka system 

b. Thermos  

c. Bottle 

28. Do you eat at work site? a. Yes 

b. No 

29. What sort of disease do you face at coal 

mine? 

a. Shortness of breath 

b. Persistent cough  

c. Chest pain  

d. Cough with Sputum 

e. Wheezing 

30. What is the duration of symptoms?  a. One week 

b. Two week 

c. One month 

d. More 

31. Were these symptoms present before 

working at coal mine? 

a. Yes 

b. No 

c. Never gone through test 

to diagnose 

32. Any past history of respiratory problem? a. Yes 

b. No 

c. never gone through test 

to diagnose  

33. Do you know of any co-workers a. Yes  
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experiencing similar or unusual symptoms? b. No 

34. Has there been a change in the health or 

behavior of domestic animal? 

a. Yes 

b. No 

c. Don't know 

35. Do your symptoms seem to be aggravated by 

a specific activity?  

a. Yes 

b. No 

36. Are your family members experiencing 

similar or unusual symptoms?  

a. Yes 

b. No 

37. Do your symptoms get either worse or better 

at work place? 

a. Worse 

b. Better 

c. No change 

a. At home? (1) worse 

(2) Better 

(3) No change 

b. On weekend?  (1) worse 

(2) Better 

(3) No change 

c. on vacation? (1) worse 

(2) Better 

(3) No change 

38. Has anything about your job changed in 

recent months (such as duties, procedure, 

overtime) Job? 

(1) worse 

(2) Better 

(3) No change 

39. What's the effect of this change on your 

health? 

(1) worse 

(2) Better 

(3) No change 

40. Have you ever been off work for more than 

three day because of an illness related to 

work? 

a. Yes 

b. No 

41. Is water sprinkling being carried out on site, 

roads and unpaved areas? 

a. Yes 

b. No 

42. Have you ever been advised by your doctor 

about health problems or injuries? 

a. Yes 

b. No 

43. Have ever changed your residence because 

of a health problem? 

a. Yes 

b. No 

44. Are the machinery and other equipment such 

as generator, vehicles, etc maintained in 

optimum working conditions? 

a. Yes 

b. No 

c. don't know 

45. Is the mined coal covered by tarpaulin 

transportation? 

a. Yes 

b. No 
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46. How do you feel after working at the end of 

the day? 

a. Tiredness 

b. Back problem 

c. Anxiety 

d. Nausea  

e. Muscular problem 

f. Drowsiness  

47. Is coal extraction carried out with explosive? a. Yes 

b. No 

48. The explosive impacts are more on? a. Driller in coal mine 

b. Loader of coal mine 

c. Transporter of coal 

mine 

49. Do the smoking as a risk factor exacerbates 

respiratory problems in mine workers? 

a. Yes 

b. No 

c.  Don't know 

50. Why mine worker do commit absentee? a. To avoid daily hectic 

routine 

b. To escape from 

laborious  job for leisure  

51. Will you prefer alternate job if offered with 

same salary package? 

a. Yes 

b. No 

52. Do you know how does t he mine workers 

feel after retirement? 

a. Happy 

b. Permanent patient  

c. Burden on society  

53. What is the age of retirement? a. 50 

b. 60 

c. 70 

d. Other 

54. How much exposure to coal dust do you 

have or any agency ever carried out the 

quantitative check of the exposure? 

a. Yes 

b. No 

c. don't know 

55. Have you ever heard about your colleague 

(retired that they are suffering from 

following disease 

a. Cancer / Lung 

b. Obstructive bronchitis  

c. Short breath 

d. Asthma  

e. Persistent coughing 

f. Jaundice 

g. T.B 

56. Is there any compulsion to do, this job, 

because you are coming all the way from far 

off places? 

a. Yes 

b. No 



 

 

141 

 

 

Objective-2 To determine the environmental degradation due to coal mining in 

Balochistan 

Ser/No Question Response 

57. Was there any vegetation before mining? a. Yes 

b. No 

c. don't know 

58. Have you ever seen some wild animal or 

bird? 

a. Yes 

b. No 

59. If yes then tell me, is their strength 

decreasing or otherwise? 

a. Decreasing 

b. Increasing 

60. Does your company adopt any preventive 

measures during extraction of coal, like 

sprinkling of water on working site, covering 

of coal during transportation etc so that dust 

should not contaminate Air, water and soil? 

a. Yes 

b. No 

61. Do you know about the following 

a. Air pollution 

b. Water pollution 

c. Soil / Land pollution 

a. Yes 

b. No 

62. What could be the possible reasons for above 

mention pollution? 

a. Coal dust 

b. Coal waste 

63. Do you think the vegetation of the area due 

to coal extraction is eliminating? 

a. Yes 

b. No 

c. Don't know 

64. Do you think due to elimination of 

vegetation, the wildlife and habitat 

displacing? 

a. Yes 

b. No 

c. Don't know 

65. Do you think the emission of coal dust is 

degrading the air and water quality? 

a. Yes 

b. No 

c. Don't know 

66. Are the mining operations contaminating any 

water bodies? 

a. Yes 

b. No 

c. Don't know 

67. Is the mine located in or near an 

environmentally sensitive area? 

a. Yes 

b. No 

c. Don't know 

68. Was any vegetation removed or tress was cut a. Yes 
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during the establishment of the mining sites? b. No 

c. Don't know 

69. Is the water from coal and liquid effluents 

collected in separate lined pond / pit? 

a. Yes 

b. No 

c. Don't know 

71. Are the liquid effluents entering any water 

bodies in the area?  

a. Yes 

b. No 

72. Are there heaps of mining spoil in the 

mining area? 

a. Yes 

b. No 

73. Is there a designated solid waste disposal site 

in the mining area? 

a. Yes 

b. No 

74. Do the mine worker / owners hunt wild 

animals in the area? 

a. Yes 

b. No 

Objective-3 

To point out the problems, related to the compensation of the coal mine workers in case 

of death / injury. 

Ser/No Question Response 

75. What's your duty at coal mine? a. Digging of coal 

b. Loading of coal 

c. Transportation of coal 

76. What does remain your position during 

working? 

a. Straight 

b. Tilt 

c. Others 

77. Do you know the following can be the 

causative factors of death / injury during 

mining? 

a. Suffocation 

b. Gas poisoning 

c. Roof collapse 

d. Gas explosion 

78. Do you adopt some preventive emission 

during coal mining to safeguard against 

above mentioned causative factors? 

a. Yes 

b. No 

79 Are the mine workers prone to more injuries 

/ fatalities while working in following types 

of mine 

a. Small mines 

b. Deep mines 

80. Which is more dangerous? a. Small mines 

b. Deep mines 

81. What could be the hazards, during working at 

coal mine? 

a. Death 

b. Injury 

c. Disability 
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d. Heat stroke  

e. Respiratory problems 

f. Memory Loss 

g. Irritability  

h. Slurred Speech 

j. Drowsiness  

k. General weakness 

l. Reproductive problem 

82. If during working in coal mine injuries occur 

then what are the type of injuries? 

a. Permanent total disability 

b. Temporary total 

disability 

c. Temporary partial 

disability  

d. Back problems 

e. Respiratory problem 

83. Are you insured? a. Yes 

b. No 

84. Do you know what compensation is? a. Yes 

b. No 

85. Do you know about compensation offered by 

Government, owner of mines or NGO's in 

case of injury / death? 

a. Yes 

b. No 

c. Don't know 

86. Do you know the Pakistani laws of 

compensation? 

 

87. Does your owner offer any sort of 

compensation for injury / death? 

a. Yes 

b. No 

88. Are the compensation laws applicable to 

you? 

a. Yes 

b. No 

89. Do you know survivor's benefits? a. Yes 

b. No 

90. Do you know about rehabilitation benefits? a. Yes 

b. No 

91. Any other types of benefits you will be 

getting in case of injury / death? 

a. A lump sum amount 

b. Permanent free treatment 

c. Any other 

92. If no compensation is offered to you then 

how do you get your treatment? 

a. Yourself 

b. Through charity 

c. Other source 

93. If you get disabled and don't get any benefits a. Will remain burden on 
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or compensation then what would you do? family 

b. Burden on society  

 

94. In case of death what benefits are available 

for your family? 

a. Death compensation 

b. Monthly allowance or 

pension 

95. Who all are donors? a. Government 

b. Owners of coal field 

c. NGO's 

96. If yes then how much amount? a. Once at the occasion of 

death 

b. Monthly some amount 

c. OR six monthly 

d. Yearly 

e. Any other 

 

Objective-4 

To suggest the mitigation measures to control the re-occurrence of occupational hazards. 

Ser/No Question Response 

97 What do you do as safety measures once you 

perform your duties? 

a. Use Helmet 

b. Use safety belt and ramp 

c. use safety shoes 

d. Use Gloves 

e. Use masks 

f. Respirator 

g. Hearing protectors 

h. Others 

I. All above 

98. Does your owner force you to use safety 

equipment? 

a. Yes 

b. No 

99. Does your owner provide you safety 

equipment? 

a. Yes 

b. No 

100. Do you know about Pakistani safety laws? a. Yes 

b. No 

c. Don't know 

101. Do you or your owner have ideas about 

Pakistani mining and labor laws for use of 

safety equipment and adherence of safety 

measures 

a. Yes 

b. No 

c. Don't know 
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102. Who come to monitor the safety precaution 

adopted during the work? 

a. Coal mining inspector 

b. MMD, labor department  

c. DCO 

d. Police 

e. NGOs 

f. Any other 

103. Which type of tools or technology is being 

used for extraction of coal? 

a. Completely manual 

b. Semi mechanized 

c. Mechanized 

d. Any other 

104. Does the use of existing technology of coal 

extraction help you in safeguard of your life? 

a. Yes 

b. No 

105 Do you ever demand new mechanized 

equipment for extraction of coal from your 

owner? 

a. Yes 

b. No 

106. Do you know what all new tools and 

technology are being used in the world for 

mining? 

a. Yes 

b. No 

c. Don't know 

107. Is there any other method of coal extraction? 

It Yes, then which method? 

a. Yes 

b. No 

c. Don't know 

108. Does the owner take safety measures to make 

the mine safe? 

a. Yes 

b. No 

109. How deep is the mine work you are working? a. 50 m 

b. 100 m 

c. 150 m 

d. 200 m 

e. Or more 

110. How do you reach the working place in mine 

by? 

a. Trolley  

b. On foot / walking 

111. If trolley, is it safe enough? a. Yes 

b. No 

112. How much time does it take to reach the 

working place in mine, and how much time is 

spent to come back? 

a. 10 minutes 

b. 20 minutes 

c. 30 minutes 

d. 1 hour 

113. How much time you spent for actually 

digging the mine in the depth and how many 

hours you work continuously?  

a. 6 hours 

b 8 hours 

c. 10 hours 
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d. 12 hours` 

114. How many people work together in digging 

out the coal at depth? 

a. 5 

b. 10 

c. 15 

d. 20 

e. or more 

115. Is there enough space to breath & height for 

working comfortably?  

a. Yes 

b. No 

116. What sort of illumination you use in the 

mine? 

a. Torch 

b. Laltain 

c. Candle 

d. Emergency light 

e. lamp 

f. Others 

117. Is it safe to use Laltain / candle light in the 

mine? 

a. Yes 

b. No 

118. What precautionary measures are taken to 

avoid the fire to break in the coal mine? 

a. Fire extinguisher  

b. Water 

c. Sand 

d. Others 

119. In case of fire, do you know how to escape? 

What safety measures are make avail by the 

owner in case of fire in the mine? 

a. Emergency exist 

b. Just to rush away 

c. Other 

 

  



 

 

147 

 

Appendix A-2 

WORLD HEALTH ORGANIZATION-QUALITY OF LIFE (WHO-QOL) – Brief 

Following questions were asked about the quality of life, health, or other areas of life. I 

read out each question to coal workers in the field, along with the response options.  The 

coal workers were given choice to choose the answer that appears most appropriate. The 

entire questionnaire was translated into the language, they understand. The response 

obtained has been reflected in the relevant chapter 

Ser/No Question 
Very 

Poor 
Poor 

Neither poor 

nor good 
Good 

Very 

Good 

1. How would you rate 

your quality of life? 

     

 

Ser/

No 
Question 

Very 

dissatisfied 

Dissatisfie

d 

Neither 

satisfied 

nor 

dissatisfied 

Satisfie

d 

Very 

satisfied 

2. How 

satisfied are 

you with 

your health? 

     

The Following questions were asked about the experience of certain things  

Ser/

No 
Question 

Not 

at all 

A 

little 

A 

moderate 

amount 

Very 

much 

An 

extreme 

amount 

3. To what extent do you feel 

that physical pain prevents 

you from doing what you 

need to do? 

     

4. How much do you need any 

medical treatment to function 

in your daily life? 

     

5. How much do you enjoy 

life? 

     

6. To What extent do you feel 

your life to be meaningful? 

     

7. How well are you able to      
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concentrate? 

8. How safe do you feel in your 

daily life? 

     

9. How healthy is your physical 

environment  

     

The Following questions were asked about the work schedule  

Ser/No Question 

Not 

at 

all 

A 

little 
Moderately Mostly Completely 

10. Do you have enough 

energy for everyday 

life? 

     

11. Are you able to   

accept your bodily 

appearance? 

     

12. Have you enough 

money to meet your 

needs? 

     

13. How available to you 

is the information that 

you need in your day 

– to- day life? 

     

14. To what extent do you 

have the opportunity 

for leisure activities? 

     

15. How well are you able 

to get around? 
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Ser/No Question 
Very 

Dissatisfied 
Dissatisfied 

Neither 

satisfied nor 

dissatisfied 

Satisfied 
Very 

satisfied 

16. How satisfied are 

you with your 

sleep? 

     

17. How satisfied are 

you with your 

ability to perform 

your daily living 

activities? 

     

18. How satisfied are 

you with your 

capacity for work? 

     

19. How satisfied are 

you with yourself? 

     

20. How satisfied are 

you with your 

personnel 

relationship?   

     

21. How satisfied are 

you with your life? 

     

22. How satisfied are 

you with the 

support you get 

from your friends? 

     

23. How satisfied are 

you with the 

conditions of your 

living place? 

     

24. How satisfied are 

you with your 

access to health 

services? 

     

25. How satisfied are 

you with your 

transport? 

     

The following questions were asked about the feelings / experience  

Ser/No Question Never Seldom 
Quite 

often 

Very 

often 
Always 

26. How often do you have 

negative feelings such as 

blue mood, despair, 

anxiety, depression? 

     

Appendix-3 
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FIELD RESULT ABOUT THE COAL DUST (COAL AND Quartz CONTENT) 

EXPOSURE  

LIMITS AT MACH ABEGUM COAL FIELD 

 

1. At Mach coal field three mines at random from abbasi coal mines were selected 

for sampling. These three mines were categorized as Mine M1, M2 and M3. The results 

obtained have been summarized as follow:- 

AMBIENT AIR MONITORING (8 HOURS) TEST RESULTS 

SAMPLING SCENARIO 

2. General Information.  

a. Sample site ________ Abbasi Coal Mines (Mach) 

b. Sampling date ________ 14 Dec to 17 Dec 2009 

c. Sampler Serial No ________ 4146 

d. Sampler Model  ________ Anderson Instruments USA  

e. Motor No ________ 1542 

f. Filer I. D No ________ A.M Media P/N G 810 

g. Samplings Start time ________ 6.00.AM  As per schedule 

three samples each 

day, 8 hours reading 

for each sample up 

to three days were 

collected. 

h. Sampling stop time ________ 2 PM 

3. Calculation for Coal dust concentration. 

a. Formula. Vstd = Qstd (t) 

 Wn = Wg – Wt 

PM10 = Wnx10
6 / 

Vstd 

Vstd = Standard Volume in m
3
 

Wn = Net weight in gram 

Wg = Final weight of paper used to collect dust        

  particles in PM10 

Wt = Initial Weight of paper (used in collection of 

   dust in  PM10) 

Q Std (t) = Air flow rate at reference conditions 

standard m
3
/min 

4. Calculation for Quartz content.  

Formula   
Concentration =Coal dust concentration (mg/m

3
) x Deposited of   

fraction x ventilation m
3
/day x8 hours work/day. 

Whereas, Deposited fraction for repairable particles 

(<5um) in human is 0.12 and lung ventilation is 

13.5 m
3
/day. 
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5   MACH COAL FIELD 

 

Ser/

No 
Mine ID 

Shift 

Timing 

Location of 

Reading 

Coal dust 

concentration for 8 

hours working 

shift/day 

Concentration of Quart 

for 8 hours working 

shift/day 

a. Mine 

M1 

6 AM to 

2 PM 

14 Dec 

2009 

 

 

 

At the face 

of mine 

At load 

point 

At exhaust  

PM10 =Wnx10x6 

/Vstd 

 

 

5.8 mg/m
3 

 

4.27 mg/m
3
 

 

3.24 mg/m
3
 

Concentrate = coal dust 

x deposited   

fraction m
3
/day X 8 

hours/day 

0.75 mg/m
3
 

 

0.55 mg/m
3
 

 

0.42 mg/m
3
 

b. Mine 

M2 

3 PM to 

10 PM 

15 Dec 

2009 

At the face 

of mine 

At loading 

point 

At exhaust  

5.07 mg/m
3
 

 

 

4.31 mg/m
3
 

 

3.74 mg/m
3
 

0.65 mg/m
3
 

 

 

0.56 mg/m
3
 

 

0.48 mg/m
3
 

c. Mine 

M3 

11 PM 

to 6 AM  

16 Dec 

2009 

At face of 

mine 

At loading 

point 

At exhaust  

4.92 mg/m
3
 

 

4.18 mg/m
3
 

 

3.44 mg/m
3
 

0.63 mg/m
3
 

 

0.54 mg/m
3
 

 

0.44 mg/m
3
 

d. At a 

distanc

e 

(Within 

1 Km) 

  2.66 mg/m
3
 0.292 mg/m

3
 

Source; Field work 
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6. Let us find out the Average exposure limits at each location of   

 reading by arithmetic’s mean 
a. At Face of the Mine 

(1) Average Coal dust concentration=5.8+5.07+4.92 =5.26 mg/m
3
 

                                                                                                    3 

(2) Average Quartz concentration=0.75+0.65+0.63 =0.67 mg/m
3 

 

      3 

b. At the time of Loading Point 

(1) Average coal dust concentration=4.27+9.31+4.18 =4.25 mg/m
3                                 

                                                                                                   3 

(2) Average Quartz concentration=0.55+0.56+0.54 =0.55 mg/m
3                       

 

                                                                                                    3 

c. At Exhaust 

(1) Average coal dust concentration=3.24+3.74+3.44 =3.475 mg/m
3                                 

                                                                                                       3 

(2) Average Quartz concentration=0.42+0.48+0.44 =0.44 mg/m
3
 

                                                                                                      3
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                                                                                                                       Appendix-4 

 

 

FIELD RESULT ABOUT THE COAL DUST (COAL AND Quartz)  

EXPOSURE LIMITS AT SORANGE DEGORI COAL FIELD 
 

1. At So-range -Degari coal field three mines at random of Habibullah coal mines 

were selected for sampling. These three mines were categorized as Mine SD1, SD2 and 

SD3. The results obtained have been summarized as follow. 

AMBIENT AIR MONITORING (8 HOURS) TEST RESULTS 

SAMPLING SCENARIO 

2. General Information.  

a. Sample site ________ Habibullah Coal Mines 

b. Sampling date ________ 20-24 Dec 2009 

c. Sampler Serial No ________ 4147 

d. Sampler Model  ________ Anderson Instruments USA  

e. Motor No ________ 1542 

 Filer I. D No ________ A.M Media P/N G 810 

f. Samplings Start time ________ 6.00.AM  As per schedule three 

samples each day, 8 

hours reading for each 

sample up to three days 

were collected. 

h. Sampling stop time ________ 2 PM 

3. Calculation for Coal dust. 

a. Formula. Vstd = Qstd (t) 

 Wn = Wg – Wt 

PM10 = Wnx10/6 / Vstd 

Vstd = Standard Volume in m
3
 

Wn = Net weight in gram 

Wg = Final weight of paper used to collect dust  

  particles in PM10 

Wt = Initial Weight of paper (used in collection of 

   dust in  PM10) 

Q Std (t) = Air flow rate at reference conditions 

standard m/
3
min 

4. Calculation for Quartz. 

Formula   
                        Concentration                = Coal dust concentration (mg/m

3
) x 

Deposited of fraction x ventilationm
3
/day x8 

hours work/day, Whereas, Deposited 

fraction for repairable particles (<5um) in 

human is 0.12 and lung   ventilation is13.5 

m
3
/day. 
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SO-RANGE DEGARI COAL FIELD 

 
Ser/No Mine 

I.D 

Shift Timing Location of 

Reading 

Coal dust 

concentration 

for 8 hours 

working 

shift/day 

Concentration of 

Quartz for 8 hours 

working shift/day 

a. Mine 

SD1 

 

 

6.00 AM to 

2.00 PM 

21 December 

2009 

 

 

 

 At the face 

of mine 

 At leading 

point 

 At exhaust 

PM10=Wnx10
6 

/Vstd 

 

3.3 mg/m
3
 

 

2.85 mg/m
3 

 

2.71 mg/m
3
 

Concentration = 

Coal dust 

concentration 

deposited fraction x 

Ventilation x 8 

working hours / day 

0.42 mg/m
3 

 

0.36 mg/m
3 

 

0.35 mg/m
3
 

b. Mine 

SD2 

3 PM to 10 

PM  

22 December 

2009 

 At the face 

of mine 

 At leading 

point 

 At exhaust 

3.00 mg/m
3
 

 

2.56 mg/m
3 

 

2.26 mg/m
3
 

0.38 mg/m
3 

 

0.33 mg/m
3 

 

0.29 mg/m
3
 

c. Mine 

SD3 

11 PM to 6 

AM 

23 December 

2009 

 At the face 

of mine 

 At leading 

point 

 At exhaust 

4.33 mg/m
3
 

 

3.74 mg/m
3 

 

3.30 mg/m
3
 

0.0.56 mg/m
3 

 

0.48 mg/m
3 

 

0.42 mg/m
3
 

d.  At a distance 

(Within 1 

Km) 

 2.42 mg/m
3
 0.274 mg/m

3
 

Source; Field work 
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6. Let us find out the Average exposure limits at each location of reading by 

 arithmetic’s mean 
a. At Face of the Mine 

(1)Average Coal dust concentration =    3.3+3.0+4.33 =3.54 mg/m
3
 

                                                                                                3 

(2) Average Quartz concentration=   0.42+0.38+0.56=0.45 mg/m
3 

  

                                                                                                 3 

b. At the time of Loading Point 

(1) Average coal dust concentration= 2.85+2.56+3.74 =3.05 mg/m
3                                 

                                                                                                 3 

(2) Average Quartz concentration=    0.36+0.33+048 =0.39 mg/m
3                       

 

                                                                                                   3 

c. At Exhaust  

(1) Average coal dust concentration= 2.71+2.26+3.30 =2.75 mg/m
3                                 

                                                                                                   3 

(2) Average Quartz concentration=    0.35+0.29+0.42 =0.35 mg/m
3                       

 

                                                                                 3
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          Appendix-5 

 

FIELD RESULT ABOUT THE COAL DUST (COAL AND Quartz) 

EXPOSURE LIMITS AT CHAMALANG COAL FIELD 
 

 

1. Chamalong Coal Fields. At Chamalong coal fields. Three mines at random of 

Zamindar Coal mines were selected for sampling. These three mines were categorized as 

Mine C1, C2 and C3. The results obtained have been summarized as follow. 

 

AMBIENT AIR MONITORING (8 HOURS) TEST RESULTS 

SAMPLING SCENARIO 

2. General Information.  

a. Sample site ________ Zamindar Coal Mine 

b. Sampling date ________ 27 Dec to 31 Dec 2009 

c. Sampler Serial No ________ 4148 

d. Sampler Model  ________ Anderson Instruments USA  

e. Motor No ________ 1542 

f. Filer I. D No ________ A.M Media f/N G 810 

g. Samplings Start 

time 
________ 600. AM As per schedule three 

samples each day, 8 

hours reading for 

each sample up to 

three days were 

collected. 

h. Sampling stop time ________ 2 PM 

 

3. Calculation for Coal dust. 

a. Formula. Vstd = Qstd (t) 

 Wn = Wg – Wt 

PM10 = Wnx10/6 /Vstd 

Vstd = Standard Volume in m
3
 

Wn = Net weight in gram 

Wg = Final weight of paper used to collect dust         

 particles in PM10 

Q Std (t) = Air flow rate at reference conditions 

standard m
3
/min 

4. Calculation for Quartz. 

Formula   
Concentration =Coal dust concentration (mg/m3) x Deposited of 

Quartz fraction x ventilation m
3
/day x8 hours 

work/day. Whereas, Deposited fraction for 

repairable particles (<5um) in human is 0.12 and 

lung ventilation. 
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5.COAL DUST(COAL AND QUARTZ) CONCENTRATION AT CHAMALANG 

COAL FIELD 

 
Ser/No Mine 

I.D 

Shift 

Timing 

Location of 

Reading 

Coal dust 

concentration 

for 8 hours 

working 

shift/day 

Concentration of 

Quartz for 8 hours 

working shift/day 

a. Mine 

C1 

 

 

6.00 AM to 

2.00 PM 

28December 

2009 

 

 

 

 

 At the 

face of 

mine 

 At 

leading 

point 

 At 

exhaust 

PM10=Wnx10
6 

/Vstd 

 

 

5.95 mg/m
3
 

 

5.2 mg/m
3 

 

4.33 mg/m
3
 

Concentration = Coal 

dust concentration 

deposited fraction x 

Ventilation x 8 

working hours / day 

0.77 mg/m
3 

 

0.675 mg/m
3 

 

0.56 mg/m
3
 

b. Mine 

C2 

3 PM to 10 

PM  

29 

December 

2009 

 At the 

face of 

mine 

 At 

leading 

point 

 At 

exhaust 

4.62 mg/m
3
 

 

3.87 mg/m
3 

 

3.55 mg/m
3
 

0.59 mg/m
3 

 

0.50 mg/m
3 

 

0.46 mg/m
3
 

c. Mine 

C3 

11 PM to 6 

AM 

30 

December 

2009 

 At the 

face of 

mine 

 At 

leading 

point 

 At 

exhaust 

5.05 mg/m
3
 

 

3.98 mg/m
3 

 

4.29 mg/m
3
 

0.65 mg/m
3 

 

0.51 mg/m
3 

 

0.55 mg/m
3
 

d.  At a 

distance 

(Within 1 

Km) 

 2.56 mg/m
3
 0.33 mg/m

3
 

Source;   Field work 
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 6. Let us find out the Average exposure limits at each location of reading by 

 arithmetic’s mean 
a. At Face of the Mine 

(1) Average Coal dust concentration     5.95+4.62+5.05   = 5.2    

 mg/m
3
 

                                                                                                          3 

 

(2) Average Quartz concentration 0.77+0.59+0.65        =0.67     

 mg/m
3 
                                                 3 

  

b.         At the time of Loading Point 

(1) Average coal dust concentration 5.21+3.87+3.98     =4.35 

 mg/m
3                                 

                                                                                                                  3 

 

(2) Average Quartz concentration  0.67+0.5+0.51       =0.58     

 mg/m
3                       

 

                                                                                                                  3 

C.       At Exhaust 

(1) Average coal dust concentration  4.33+3.55+4.29 =4.05 

 mg/m
3                                 

                                                                                                                     3 

                   (2)         Average Quartz concentration  0.56+0.46+0.55 = 0.52 mg/m
3             

3     
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Appendix C-1 

 

DISEASES / DEATH RECORD OF COAL WORKERS REPORTED AT  

FATIMA JINNAH GENERAL, CHEST HOSPTIAL AND  

T.B SANITARIUM QUETTA FOR THE YEAR 2004 

 

Ser/

No 

Name of 

Diseases 

Reported Cases With 

Disease 

Death Occurred during 

treatment 

Coal Workers Age Coal Workers Age 

15-24 25-34 35-44 <45 Total 15-24 25-34 35-44 <45 Total 

1.  Pulmonary 

Tuberculoses 

10 22 393 41

9 

844 - 01 08 17 26 

2.  Bronchitis 1 3 16 39 59 - - - - - 

3.  Bronchial 

Asthma  

1 4 23 40 68 - - 02 06 08 

4.  Chronic 

Obstructive 

Pulmonary 

Disease (COPD)  

- 4 51 12

5 

180 - - 4 6 10 

5.  Carpulmonale - - 3 7 10 - - 02 03 05 

6.  Hepatitis B  and 

C 

- 4 18 34 56 - - 07 12 19 

7.  Congestive 

cardiac failure 

(CCF) 

- - 5 11 16 - - 02 03 05 

8.  Pneumonia  - - 2 2 4 - - - - - 

9.  CA Lung - - 2 4 6 - - 2 2 4 

10.  Lung Abscess  - - - 8 8 - - - 4 4 

 Total 12 34 513 68

9 

125

1 

- 01 27 53 81 

Source; Field work 

 

 

 

 

 

 



 

 

160 

 

Appendix C-2 

e

n 

DISEASES / DEATH RECORD OF COAL WORKERS REPORTED AT  

FATIMA JINNAH GENERAL, CHEST HOSPTIAL AND  

T.B SANITARIUM QUETTA FOR THE YEAR 2005 

 

Ser/

No 

Name of 

Diseases 

Reported Cases With Disease 
Death Occurred during 

treatment 

Male Age Male Age 

15-24 25-34 35-44 <45 Total 15-24 25-34 35-44 <45 Total 

1.  Pulmonary 

Tuberculoses 

08 26 355 465 854 - - 14 45 59 

2.  Bronchitis - 7 19 36 62 - - 9 4 13 

3.  Bronchial 

Asthma  

- 3 21 37 61 - - 04 5 9 

4.  Chronic 

Obstructive 

Pulmonary 

Disease 

(COPD)  

- 4 33 90 127 - - 7 3 10 

5.  Carpulmonale - - 7 21 28 - - - 3 3 

6.  Hepatitis B  and 

C 

2 28 35 44 109 - - 8 15 23 

7.  Congestive 

cardiac failure 

(CCF) 

- - 6 15 21 - - 4 5 9 

8.  Pneumonia  - 1 3 4 8 - - - - - 

9.  CA Lung - - 1 7 8 - - 1 2 3 

10.  Lung Abscess  - - 2 3 5 - - 1 1 2 

11.  Total 08 69 462 722 128

3 

- - 48 83 131 

Source; Field work 
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Appendix C-3 

 

 

DISEASES / DEATH RECORD OF COAL WORKERS REPORTED AT  

FATIMA JINNAH GENERAL, CHEST HOSPTIAL AND  

T.B SANITARIUM QUETTA FOR THE YEAR 2006 

 

Ser/

No 
Name of Diseases 

Reported Cases With 

Disease 

Death Occurred during 

treatment 

Male Age Male Age 

15-24 25-34 35-44 <45 Total 15-24 25-34 35-44 <45 Total 

1.  Pulmonary 

Tuberculoses 

13 15 281 37

3 

682 - - 39 56 95 

2.  Bronchitis - 6 12 23 41 - - 7 11 18 

3.  Bronchial Asthma  4 5 23 99 131 - - 9 18 27 

4.  Chronic Obstructive 

Pulmonary Disease 

(COPD)  

- 3 10 50 63 - - 3 13 16 

5.  Carpulmonale - - 7 12 19 - - - - - 

6.  Hepatitis B  and C 12 29 35 44 120 - - 7 12 19 

7.  Congestive cardiac 

failure (CCF) 

- - 7 17 24 - - 2 5 7 

8.  Pneumonia  - 1 2 7 10 - - - 3 3 

9.  CA Lung - - 9 3 12 - - 2 3 5 

10.  Lung Abscess  - - 4 1 5 - - 1 1 2 

 Total 29 59 390 62

9 

110

7 

- - 70 12

2 

192 

Source; Field work 
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Appendix C-4 

 

DISEASES / DEATH RECORD OF COAL WORKERS REPORTED AT  

FATIMA JINNAH GENERAL, CHEST HOSPTIAL AND  

T.B SANITARIUM QUETTA FOR THE YEAR 2007 

 

Ser/

No 
Name of Diseases 

Reported Cases With 

Disease 

Death Occurred during 

treatment 

Male Age Male Age 

15-24 25-34 35-44 <45 Total 15-24 
25-

34 

35-

44 
<45 Total 

1.  Pulmonary 

Tuberculoses 

9 8 233 31

5 

565 - 1 44 75 120 

2.  Bronchitis 3 5 19 14 52 - - 4 7 11 

3.  Bronchial Asthma  10 3 45 53 111 - 1 2 11 14 

4.  Chronic Obstructive 

Pulmonary Disease 

(COPD)  

2 4 36 12

1 

163 - 3 12 37 52 

5.  Carpulmonale - 2 3 12 17 - - 1 1 2 

6.  Hepatitis B  and C 15 31 79 11

2 

237 - 5 21 26 52 

7.  Congestive cardiac 

failure (CCF) 

- - 1 3 4 - - - - - 

8.  Pneumonia  - 5 17 72 94 - - - 5 5 

9.  CA Lung - - 3 5 8 - - 2 3 5 

10.  Lung Abscess  - - 9 5 14 - - 2 4 6 

 Total 39 58 445 71

2 

126

5 

- 10 88 16

9 

267 

 Source; Field work 
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Appendix C-5 

 

DISEASES / DEATH RECORD OF COAL WORKERS REPORTED AT  

FATIMA JINNAH GENERAL, CHEST HOSPTIAL AND  

T.B SANITARIUM QUETTA FOR THE YEAR 2008 

 

Ser/

No 
Name of Diseases 

Reported Cases With 

Disease 

Death Occurred during 

treatment 

Male Age Male Age 

15-24 
25-

34 

35-

44 
<45 

Tota

l 
15-24 25-34 35-44 <45 Total 

1.  Pulmonary 

Tuberculoses 

17 22 23

3 

31

5 

58

7 

- 3 17 39 59 

2.  Bronchitis 7 28 35 72 14

2 

- 6 13 12 31 

3.  Bronchial Asthma  10 22 45 65 14

1 

- 7 4 15 26 

4.  Chronic Obstructive 

Pulmonary Disease 

(COPD)  

2 44 89 17

9 

31

4 

- 7 12 45 64 

5.  Carpulmonale - 4 7 12 23 - 2 5 11 18 

6.  Hepatitis B  and C 28 41 83 94 24

6 

- 7 19 21 47 

7.  Congestive cardiac 

failure (CCF) 

- 5 8 27 40 - - 3 7 10 

8.  Pneumonia  - - 4 12 16 - - - 1 1 

9.  CA Lung - - 5 17 22 - - - 8 8 

10.  Lung Abscess  - - 17 10 27 - - 2 4 6 

 Total 64 16

6 

52

6 

80

3 

15

58 

- 32 75 16

3 

270 

Source; Field work 

 

 

 

n
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Appendix C-6 

 

DISEASES / DEATH RECORD OF COAL WORKERS REPORTED AT  

FATIMA JINNAH GENERAL, CHEST HOSPTIAL AND  

T.B SANITARIUM QUETTA FOR THE YEAR 2009 

 

Ser/

No 
Name of Diseases 

Reported Cases With 

Disease 

Death Occurred during 

treatment 

Male Age Male Age 

15-

24 
25-34 35-44 <45 Total 

15-

24 
25-34 35-44 <45 

Tota

l 

1.  Pulmonary 

Tuberculoses 

24 11 265 37

1 

671 - - 28 68 96 

2.  Bronchitis 3 28 38 52 121 - 4 12 17 33 

3.  Bronchial Asthma  9 38 140 19

0 

377 - - 38 49 87 

4.  Chronic Obstructive 

Pulmonary Disease 

(COPD)  

10 33 69 11

1 

269 - 4 15 27 46 

5.  Carpulmonale - - 34 28 62 - - 4 8 12 

6.  Hepatitis B  and C 27 59 64 11

1 

261 - 11 13 21 45 

7.  Congestive cardiac 

failure (CCF) 

- 9 17 23 49 - - 7 12 19 

8.  Pneumonia 5 22 39 35 101 - - 2 5 7 

9.  CA Lung - 2 3 5 10 - - 2 2 4 

10.  Lung Abscess  - 5 12 17 34 - - 3 5 8 

 Total 77 207 681 94

3 

195

5 

- 19 124 21

4 

35

7 

Source: Field work 


