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Appendix I: Socioeconomic Baseline and 
Transport Basline 

I.1 Introduction 

The part of the southwestern desert area of Pakistan which is commonly known as the 

Thar Desert stretches for about 200 km from north to south and has a width of 200 km at 

its widest point (at the southern end) and about 80 km at its narrowest point (near the 

northern end).  The ground elevation generally increases from south, where it is close to 

the sea level, to north where it is nearly 100 m; and from west to east.   

The dominant feature of this vast expanse of land is the sand dunes aligned in the 

northeast-southwest direction.  However, the area is not uniform as both the size and 

frequency of the sand dunes vary across Thar Desert.  The sand dunes, or bhits as they 

are locally called, are generally more frequent in the north than in the south.  However, 

they appear to be relatively smaller in the east than in the west.  Similarly, the size of the 

hills is generally smaller in the north than in the south.  The largest of the sand dunes 

appear to be concentrated in the southwestern part of Thar Desert where some dunes rise 

to a height of almost 150 m from the base of the dune. 

Many of the sand dunes gradually shift.  Hydrology, wind, rainfall, soil type, and 

vegetation have played critical roles in the evolution of the sand dunes.  The rainfall in 

the south and southeast is higher than the north; consequently the vegetation cover in this 

area is also thick.  The vegetation tends to stabilize the dunes and their shifting is much 

slower compared to those without good vegetation cover.   

Another important feature of the sand dunes is the valleys or plain areas between the 

dunes.  This is where agricultural activities take place and where water accumulates after 

rain.  The dunes in Block VI area are typically between 1.5 km and 2.5 km in length.  The 

distance between the dunes (distance of one crest to the next) is typically between 300 m 

to 500 m.  The dunes are oriented at 30º with respect to east-west direction.  The sandy 

plains between the dunes are brought into cultivation to the extent possible.   

Settlements are generally located on elevated land close to the cultivated fields.  The size 

of the settlement vary between five to10 households, which are no more than a hamlet, to 

more than 100 households for larger villages in the Block VI area.  There is no permanent 

freshwater surface source in the Thar region.  The villagers are dependent on 

groundwater dug wells to meet their potable water needs.  Farming is exclusively rain 

fed. 

I.1.1 Study Area 

The study area for the socioeconomic baseline assessment (the ‗Study Area‘) comprises 

of the settlements located in the Block and those located within five km radius of the 

Block‘s boundaries.  The Study Area is shown in Exhibit I.1. 
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This study also covers information on Islamkot, specifically pertaining to the town‘s 

potential population expansion due to development of the Thar Coalfield.  The 

information on Islamkot has been separately presented and analyzed in Section I.8.7 of 

the baseline report. 

I.1.2 Scope of Socioeconomic Baseline Survey 

A survey was initiated in the month of August to collect information on the 

socioeconomic conditions prevailing in the Study Area, which lasted for 13 days.  Details 

to the survey are provided below. 

I.1.2.1 Survey Design 

Socioeconomic information was collected through questionnaires and focus group 

discussions.  The survey was conducted in the following stages and levels: 

 A rapid settlement survey was implemented in all the settlements within the Study 

Area, through which information was obtained on each settlement‘s population 

and ethnic profile.  This information was utilized to identify the sample for a 

detailed settlement survey to follow; 

 A detailed settlement survey was conducted in all the settlements within the Block 

and half the settlements in the remaining Study Area.  Under this survey, key 

informants from each of the selected settlements were interviewed to gather 

information on the socioeconomic setting of the settlements; 

 Focused group discussions were conducted separately with male and female 

informants from the settlements.  These discussions were conducted in four 

settlements from the Study Area, two of which were from within the Block.  The 

focus of the discussions was on obtaining an anthropological insight into the lives 

of the inhabitants of the Study Area; 

 Household surveys were implemented alongside the detailed settlement survey.  

The survey focused on obtaining household level information such as income, 

expenditure, debt and demographics; 

 Information specific to Islamkot was obtained in discussion with key informants 

from the Union Council Office, situated in Islamkot. 

I.1.2.2 Sampling and Survey Coverage 

The survey coverage is summarized in the Exhibit I.2.  Sampling was performed based 

on the following criteria: 

 All the settlements within the Block and half the settlements in the remaining 

Study Area were surveyed.  Settlements within five km radius of the Block‘s 

boundaries were selected using the information on ethnicity obtained under the 

rapid settlement survey (see Section I.1.2.1).  For each caste, the settlement in 

which it had the largest population was selected to ensure representation of all 

castes that existed in the Study Area under the sample selected.  Further checks 

were made on total population and geographical location of the settlements.  

Exhibit I.1 marks the surveyed settlements in the Study Area; 
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 Out of 4,595 households within the Study Area, 185 households were surveyed.  

The population of the surveyed households forms a representative sample of 

1,030 people.
1
  The sample was selected using a stratified sampling technique and 

the strata were developed based on the ethnic profile of each settlement.  The 

sample households surveyed from each caste was based on the caste‘s share in the 

settlement population – a larger number of households were surveyed from the 

caste with the largest share in population of the settlement and vice versa; 

 In selecting the households from the settlements, it was also ensured that the 

overall sample had a similar income distribution as was observed in the 

settlement.   

                                                      
1  

For a population exceeding 24,000 people in the Study Area, a sample of 1,030 people is representative 
at 95% confidence level and 3% margin of error. Results verified from sample size calculator available at 
http://www.raosoft.com/samplesize.html (Date Accessed: August 22, 2011). 

http://www.raosoft.com/samplesize.html
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Exhibit I.1: Study Area 
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Exhibit I.2: Coverage of the Socioeconomic Survey 

 

Within Block Study Area 

Coverage of the Detailed Settlement Survey 

Total Number of Settlements  6 28 

Settlements Surveyed 6 (100%) 17 (61%) 

Total Population  3,381 24,214 

Population of the Surveyed Settlements  3,381 (100%) 19,356 (80%) 

Coverage of the Household Survey 

Total Number of Households  796 4,595 

Households Surveyed 54 (7%) 185 (4%) 

Population of the Surveyed Households
 a 

287 (8%) 1,030 (4%) 

a. Coverage in percentage determined as proportion of total population 

 

I.1.2.3 Survey Team 

The survey team comprised of the following specialists: 

 Senior anthropologist, who was responsible for collecting information on cultural 

aspects through focus group discussions; 

 Senior sociologist, who was responsible for collecting information on the 

socioeconomic conditions by overseeing implementation of the settlement and 

household surveys; 

 Junior sociologist to assist the senior sociologist in collecting household and 

settlement level information on socioeconomic conditions; 

 Female sociologist, who was responsible for collecting socioeconomic and 

cultural information on women of the communities through focus group 

discussions; 

 Field assistants to assist in field logistics and conduct household surveys. 

The staff was conversant in Dhatki and Sindhi, the local languages spoken in the Study 

Area, and was familiar with the local culture and traditions. 

I.1.2.4 Limitations 

The survey was conducted in the month of August, which coincides with the cultivating 

season of the communities.  Availability of informants for focus group discussions and 

surveys was limited.  Secondary data was used to supplement the primary data in areas 

where gaps were observed. 

I.2 Demography 

Sindh province forms 18% of Pakistan‘s land mass and is home to 24% of the country‘s 

population.  Following Balochistan, it is the country‘s second most sparsely populated 
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province, with a population density of 299 people per square kilometer.  The population 

is concentrated along the banks of the Indus River, which flows across the length of the 

Sindh province.   

I.2.1 Population under 1998 Census 

The last census of Pakistan was conducted in 1998.  The next census, scheduled for 2008, 

could not be held.  Therefore, the demographic information following 1998 is based on 

surveys and estimated on the basis of intercensal growth rates. 

The census reports detailed data against the various administrative tiers into which the 

country is divided.  These administrative tiers are described in detail in Section I.4.  

However, population data against these administrative tiers is presented in this section. 

The census data for the districts is compiled separately under the district census reports 

(DCRs).  For rural areas, the data is reported against the district, the largest 

administrative unit after the province, followed by taluka, union council (UC), 

supervisory tapedar circle (STC), tapedar circle (TC), and deh levels.  For urban areas, 

the data is provided for town and municipal committees.  Census data for individual 

villages and settlements is not reported.  The location of the Study Area with respect to 

various administrative tiers is given in Exhibit I.3.  Exhibit I.4 gives the census data 

against these administrative divisions. 

Exhibit I.3: Administrative Divisions of the Study Area 

Administrative 
Division 

Study Area Block VI 

Province Sindh Sindh 

District Tharparkar Tharparkar 

Taluka  Mithi and Chachro Mithi 

Union Council 
(UC) 

Sonal Beh and Seengaro (Mithi Taluka) 
Rajoro (Chachro Taluka) 

Sonal Beh and Seengaro (Mithi 
Taluka) 

Deh (a) Dhakalo, Rajoro, Jhunji (Rajoro UC) 

Islamkot and Sonal Beh (Sonal Beh UC) 

Jiando Daras, Seengaro, and Sulleman 
Hajam (Seengaro UC) 

Islamkot and Sonal Beh (Sonal 
Beh UC) 

Jiando Daras, Seengaro, and 
Sulleman Hajam (Seengaro UC) 

Note: a.  As the boundaries of Deh are not available on topographic maps, without physical survey and 

using cadastral information, it is not possible to determine precisely the deh in which the Study 
Area falls. 
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Exhibit I.4: 1998 Census Data by the Administrative Divisions in the Study Area 

Name Division Area Total Population Male Female Households 

Numbers % 

Rajoro  UC Rural 22,894 0.02% 12,419 10,475 4,386 

Sonal Beh UC Rural 18,546 0.01% 9,926 8,620 3,477 

Singaro UC Rural 20,399 0.02% 10,997 9,402 3,947 

Chachro Taluka Rural 357,757 0.27% 202,276 155,481 61,483 

Mithi Taluka Rural 211,424 0.16% 113,303 98,121 38,085 

Mithi Taluka Urban 30,124 0.02% 15,840 14,284 4,984 

Mithi Taluka Both 241,548 0.18% 129,143 112,405 43,069 

Tharparkar District Rural 874,464 0.66% 478,826 395,638 156,591 

Tharparkar District Urban 39,827 0.03% 21,033 18,794 6,556 

Tharparkar District Total 914,291 0.69% 499,859 414,432 163,147 

Sindh Province Rural 15.600 m 11.79% 8.193 m 7.407 m 2.851 m 

Sindh Province Urban 14.840 m 11.21% 7.904 m 6.935 m 2.171 m 

Sindh Province Total 30.440 m 23.00% 16.098 m 14.342 m 5.022 m 

Pakistan National Total 132.352 m 100.00% 68.874 m 63.478 m 19.211 m 
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I.2.2 Estimates of 2011 Population 

The estimated population for Pakistan and its provinces for the year 2011, as reported in 

the Pakistan Economic Survey, is given in Exhibit I.5.  Exhibit I.5 also includes 

estimates for Tharparkar district, which are for the year 2010.  The population of 

Tharparkar district represents less than one percent of the country‘s population and three 

percent of Sindh‘s population.  The population density of the district is low at 65 persons 

per square kilometer only, nearly 4.5 times lower than the provincial average.  However, 

the density is on the rise since 1998. 

Exhibit I.5: Estimated Population in 2011 

 Population, 000’ Land Area  Density (persons 
per sq. km)  

1998 % 2011 % sq. km % 1998 2011 

Punjab 73,621 55.6% 96,550 54.5% 205,345 25.8% 359 470 

Sindh 30,440 23.0% 42,180 23.8% 140,914 17.7% 216 299 

Tharparkar (2010) 914 0.7% 1,273 0.7% 19,638 2.5% 47 65 

Khyber 
Pakhtunkhwa 

17,744 13.4% 23,770 13.4% 74,521 9.4% 238 319 

Balochistan 6,566 5.0% 9,070 5.1% 347,190 43.6% 19 26 

FATA 3,176 2.4% 4,200 2.4% 27,220 3.4% 117 154 

Pakistan 132,352 100.0% 177,100 100.0% 796,096 100.0% 166 222 

 

As per the population estimates obtained under the socioeconomic survey, the population 

of the Study Area of 24,214 persons represents 1.7% of the district‘s population.  The 

population density of the Study Area is 76 persons per square kilometer, which is higher 

than the district wide population density.  Exhibit I.6 gives the number of households 

and population of the Study Area by each settlement.  A map of the Study Area showing 

the settlements and their relative populations is given in Exhibit I.7. 

Exhibit I.6: Settlement wise Population in the Study Area 

Settlements No. of Households Population 

Settlements Within Block   

1. Ranjho Noon 480 1,400 

2. Kharo jani 160 1,200 

3. Yaqoob ji Dhani 5 21 

4. Yousuf ji Dhani 120 600 

5. Gangoo ji Dhani 17 65 

6. Salar-ji-Dhani 14 95 
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Settlements No. of Households Population 

Settlements Within Remaining Study Area 

7. Jodho Bheel 20 160 

8. Baka Karan 85 500 

9. Mithe-ji-Wandh 34 125 

10. Anchle-ji-Dhani 13 65 

11. Meghay Jo Tar 700 4,000 

12. Monhtar 125 550 

13. Meenho Lanjo 410 1,900 

14. Magho Bheel 350 2,400 

15. Banbhinyo Bheel 600 3,500 

16. Kanhe-ji-Dhani 45 225 

17. Sonal Beh 113 700 

18. Jan Mohammand Noon 130 500 

19. Poonje-ji-Wandh 34 215 

20. Parbho-ji-Dhani 31 238 

21. Mansingh Bheel 120 650 

22. Seengaro 148 1,300 

23. Aban-jo-Tar 158 450 

24. Bitra 8 60 

25. Noray Ji Wandh 82 180 

26. Jaman Samo 250 900 

27. Kachhibo Je Dhani 40 190 

28. Saleh Janjhi 427 2,000 
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Exhibit I.7: Relative Population of Settlements in the Study Area 
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I.2.3 Gender and Age Profile 

In 1998 the sex ratio, expressed as number of males per 100 female, of Pakistan was 108, 

which decreased to 106 in FY2011 (Exhibit I.8).  In comparison, the sex ratio for Sindh 

province, which was 112 in 1998, has increased to 116 in FY2011.  This could be due to 

migration of labor to Sindh from other provinces of Pakistan, mainly Karachi city. 

Exhibit I.8: Gender Ratio, FY2011 

 

The sex ratio of Tharparkar district in 1998 was 121, much higher than current (FY2011) 

average for Sindh, but at par with the current sex ratio in rural Sindh.  In 1998, the sex 

ratio in rural and urban areas of Tharparkar varied at 121 and 112 respectively. 

The sex ratio widely differed at various age brackets in the district.  Exhibit I.9 shows 

the variations in sex ratio against various age brackets.  Though a possible reason for 

lowering of the sex ratio amongst ages 14 to 40 years can be emigration in search of 

better education and employment opportunities, the high sex ratio at birth is an anomaly 

with no plausible explanation. 
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Exhibit I.9: Sex Ratio against Age Groups for Tharparkar, 1998 

 

 

The population pyramid for the surveyed population is given in Exhibit I.10.  The broad 

base of the age-pyramid specifies high fertility and a young age structure.  The median 

age of the surveyed population was 17 years.  The age structure shows a relatively large 

number of children (10 years and younger), accounting for 33% of the population.  

Population above 60 years was found to be only four percent, which indicates a lower life 

expectancy in the Study Area.  The sex ratio of the surveyed population was 115, which 

is lower than the district average of 1998. 

Exhibit I.10: Age and Sex Composition of Surveyed Population 
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The age dependency ratio for Tharparkar in 1998 was 119.  The dependency ratio is an 

age based population ratio between those typically a part of the labor force (the 

productive part) and those typically not in the labor force (the dependent part).  

Dependents include children below 15 years of age and the geriatric above 64 years.  This 

may not accurately specify dependency in the population, as it does not incorporate 

handicapped people or cases of child labor.  However, a higher value of dependency ratio 

highlights the burden on the labor force, to maintain social living standards of the 

economically dependent. This indirectly affects consumer decisions and promotes social 

insecurity, which can impact the regional economy.  Dependency ratio in the Study Area 

was estimated at 88 (number of dependents per 100 productive members).  This indicates 

the presence of adequate labor-force to provide for the economically dependent (those 

unlikely to work).  Despite this, the dearth of economic development in the Study Area 

suggests inadequate employment opportunities and lower skill levels in the local labor-

force. 

I.2.4 Household and Settlement Sizes 

In 1998, the average household size for Pakistan was 6.8 persons.  In comparison, the 

household size in both Sindh province and Tharparkar district was lower (Exhibit I.11).  

The household size of rural and urban areas in Pakistan was 6.5 and 7.4, respectively,
2
 

whereas that in Tharparkar was 5.6 and 6.1, respectively.
3
  The household size in the 

Study Area was 5.6, which is the same as that of rural Tharparkar.  The maximum and 

minimum household sizes, recorded in the surveyed population were 21 and one, 

respectively, both of which were from within the Block. 

Exhibit I.11: Household Size 

 Average Maximum Minimum 

Pakistan (1998) 6.8  NA NA 

Sindh (1998) 6.0  NA NA 

Tharparkar (1998) 5.6  NA NA 

Within Block 5.3 21.0 1.0 

Study Area 5.6 21.0 1.0 

 

Exhibit I.12 shows a comparison of the average settlement size in the Study Area with 

1998 statistics for rural Tharparkar.  The average settlement size in the Study Area was 

six times lower than the average for rural Tharparkar, which suggests that the Study Area 

is situated in relatively sparsely populated parts of Tharparkar.  Settlement sizes, in terms 

of population per settlement, in the Study Area, ranges from 21 to 4,000 persons per 

settlement. 

                                                      
2
 1998 Census Report of Pakistan, Published by Population Council Organization 

3
 District Census Report of Tharparkar, 1998, published by Population Census Organization, Statistics 

Division, Government of Pakistan 
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Exhibit I.12: Average Population per Settlement in Tharparkar and Study Area 

 Number of 
Settlements 

Total Population Average Population 
per Settlement 

Within Block  6 3,381 564  

Study Area 28 24,214 865  

Rural Tharparkar (1998) 166 874,464 5,268 

 

I.2.5 Marital Status 

Few cases of marriages before age of 15 were reported in the Study Area (Exhibit I.13). 

Exhibit I.13: Cases of Early Marriages in Surveyed Population 

 Male  Female  

15 years and below  2 4 

16 to 20 years 2 16 

 

I.2.6 Migration 

According to the census report of Pakistan, 1998, migration data covers movement of 

population from one district to another in the same province, or from one province to 

another.  It does not cover persons who changed their place of residence within their own 

district. 

According to the census data, immigrants in Pakistan constituted 8.2% of the total 

population.  Out of these, 39.4% were from Punjab province, 24.0% from other countries.  

Almost 7.7%, were from Sindh province.  In Sindh province, immigrants formed 

26.2% of the total population.  About 22.0% had migrated within the province, 

41.2% came from other administrative units.
4
 

Of the total immigrants in district Tharparkar, 21.4% had migrated due to employment 

and transfers, and 10.3% had migrated because of marriage.
5
 

Primary data collected from the field shows that income and employment opportunities 

are the main reasons for households to migrate locally.  Immigration was recorded in six 

settlements, while out migration was recorded in eight settlements.  Exhibit I.14 shows 

the number of surveyed settlements involved in migration.  Men of those households who 

have enough resources to leave their women and children behind usually undertake 

migration, whereas poorer families are forced to migrate entirely.  Majority of the 

households migrate seasonally for four to six months.  Migration period usually starts 

from February onwards for providing labor for harvesting wheat and cutting sugarcane in 

                                                      
4
 1998 Census Report of Pakistan, Published by Population Council Organization 

5
 District Census Report of Tharparkar, 1998, published by Population Census Organization, Statistics 

Division, Government of Pakistan 
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the irrigated barrage areas of Sindh province such as Sanghar, Mirpurkhas, Shadipali, 

Kunri and Nawabshah.  These seasonal migrants move back in time to sow and harvest 

crops during the monsoon season.  The migration statistics indicate that the population of 

the Study Area is relatively static, only moving seasonally, indicating attachment of the 

communities to their land. 

Exhibit I.14: Migration Patterns in Surveyed Settlements 

In Migration Out Migration Seasonal Migration 

Settlements Households Settlements Households Settlements Households 

3 5 2 2 5 8 

 

I.3 Ethnology 

An ethnic group is defined as members of any culture who share certain beliefs, values, 

habits, customs and norms.  Distinctions may arise due to language, religion, historical 

origin, geographic isolation and kinship.
6
  Hindus and Muslims form the two ethnic 

groups of the Study Area and are further split into multiple castes.  Exhibit I.15 gives the 

percentage distribution of population by main religious groups, in Tharparkar district.  

Muslims are in majority, forming 59.4% of the district‘s population.  The Study Area is a 

Hindu majority area, where the population of Hindus and Muslims is 62% and 38%, 

respectively. 

Exhibit I.15: Percentage of Tharparkar District Population by Religion, 1998
7
 

Religion All Areas Rural Urban 

Muslim  59.4% 60.8% 29.5% 

Hindu 40.5% 39.1% 69.6% 

Others 0.1% 0.1% 0.9% 

Unless stated otherwise, information in this section is drawn from the evidence collected 

during focus group discussions with the people of the Study Area (refer to Section I.1 for 

details of the data collection methodology). 

I.3.1 Religion 

Hindus are polytheists and worship different gods and goddesses.  Their pantheon 

includes major deities such as Shiva and Vishnu and a number of folk deities such as 

Rama Pir, Gogo Chauhan, Pabuji Rathore and Malhan Devi.  They pray to the folk 

deities for help in everyday matters and seek help of the major deities only in case of 

major misfortunes and disasters.  Other than folk deities, they also worship Muslim saints 
                                                      
6  

Kottak. C.P., 1994, Cultural Anthropology, Mc Graw Hill. 
7
  District Census Report of Tharparkar, 1998, Population Census Organization, Statistics Division, 

Government of Pakistan 
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and spirits of their ancestors.  Various structures are built to worship and appease the 

deities, such as the memorial stone or loharti, which is built to provide an ultimate resting 

place to pitar, the spirit of unmarried male. 

The study of the gods and goddesses popularly worshipped in the Study Area can help 

understand the nature of the problems faced by the people of the Study Area, particularly 

Hindus.  Majority of the Hindu deities oversee agriculture and pastoral issues, and health 

and water related issues.  Few examples include Khatarpal, the deity that protects the 

crops and Pabu, the deity that protects the pastures, cures the illness of the livestock and 

heals the ‗possessed‘ women (women possessed by ‗demon‘ spirits).  The cults of Pabu 

Rama Pir and Khatarpal are widespread in the Study Area. 

Religious Hindu festivals celebrated in the Study Area include: 

 Holi, originally known as 'holika', is a festival of colors celebrated by people by 

throwing colored powder and colored water at each other.   Bonfires are lit on the 

eve of the festival.  Holi is celebrated at the arrival of spring (March and April); 

 Diwali or deepaawali means an array of lamps (diya).  It is a family festival, 

celebrated between mid-October and mid-November.  It is a festival of lights 

symbolizing the victory of righteousness and the lifting of spiritual darkness.  

This festival commemorates Lord Rama's return to his kingdom Ayodhya after 

completing his 14-year exile.  Homes are decorated, sweets are distributed by 

everyone and thousands of lamps are lit to celebrate the festival; 

 Krishna Janmashtami is the joyful celebration of Lord Krishna's birth, which 

occurs between mid-August to mid-September.  Major celebrations of Krishna 

Janmashtami take place at midnight as Krishna is said to have made his divine 

appearance in that hour.  Fasting, bhajans (devotional songs), puja (religious 

worship) and many other rituals mark Janmashtami celebrations; 

 Maha Shivaratri (meaning the great night of Lord Shiva) occurs in March or 

April.  The day of the festival is spent in meditation on Lord Shiva and fasting.  

The statue (murti) of Shiva at the temple or in one's home is bathed with milk, 

honey and water, and offerings are made to Shiva in the form of fruits, and other 

specially prepared foods.  

Muslims of the Study Area belong to Sunni sect of Islam.  Sunni Muslims of the Study 

Area observe the same religious customs as those observed by other Sunni Muslims all 

over Pakistan.  However, the influence of Muslims saints is stronger in Sindh in 

comparison to the rest of Pakistan.  Saint veneration is widespread in the Study Area.  

The Sunni sect is further divided into four schools of religious law, namely Hanafiyah, 

Shafi'iyah, Hanabilah and Malikiyah.  However, the people of the Study Area do not 

strictly associate themselves with any one of the four schools.  Main religious festivals 

include: 
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 Eid-ul-Fitr is celebrated after one month of fasting during the month of Ramadan.  

Celebrated on the first of Shawwal, the 10
th

 month of Islamic Calendar,
 8

 the day 

starts with the special Eid prayers.  People exchange gifts and sweets with each 

other and give alms to the poor and the needy; 

 Eid-ul-Azha is observed after the conclusion of Hajj, the annual Muslim 

pilgrimage to Makkah in the 12
th

 month of the Islamic calendar.  In 

commemoration of Prophet Abraham's sacrifice, sheep, goats and camels are 

slaughtered, and the meat is distributed to the poor and needy.  Eid-ul-Azha is 

observed whether or not one is on pilgrimage; 

 Ashura is observed in mourning of the tragedy of Karbala that occurred on 9
th

 and 

10
th

 of Moharram, the first month of Islamic Calendar.  The event is marked by 

processions, rallies and gatherings.  The Sunni Muslims of the Study Area also 

observe this day in mourning and fasting and do not hold any festivity on these 

days; 

 Eid Milad-un-Nabi is referred to the observance of the birthday of the Prophet of 

Islam.  During this occasion people decorate mosques, their houses and streets 

with colorful flags, lightings and other special arrangements are made to express 

their love for the Holy Prophet.  Special activities including reciting of the Holy 

Quran, Mehfal-e-Naat (poetry in praise of the prophet) and Qawalis (saint music 

and poetry) are arranged; 

The Muslim and Hindu priests, molvi in case of Muslims and pandit and Brahmans in 

case of Hindus, hold significant religious influence in the lives of the Study Area people. 

Despite the religious differences, social interrelationships between the Hindus and 

Muslims, as well as among the various caste subgroups of both religious groups, are 

reported to be harmonious.  No cases of conflicts, feuds, animal thefts, land disputes or 

other serious crimes were reported. 

I.3.2 Caste System and Inter-Caste Relations 

A caste is a social class separated from others by distinctions of hereditary rank, 

profession, or wealth.  In this study, the term caste has not been used in its strict 

definitional sense.  It carries a different meaning for the Hindus and Muslims.  Therefore, 

for the two ethnic groups, the term caste should be understood in the light of the 

explanation provided in the statements to follow.  The Hindu castes were established 

under the Hindu religion and not only on social grounds.  On the other hand, the Muslim 

castes are not recognized by the religion, but are differentiated on religious, social or 

hereditary basis.  Some of the Muslim castes can be traced back to a common ancestry, or 

leadership, and in that sense can be classified as a tribe; where a tribe is a unit of social 

organization consisting of a number of families, clans, or other groups who share a 

common ancestry, culture or leadership. 

The distribution of the Study Area population by Hindu and Muslim castes is provided in 

Exhibit I.16.  There are five Hindu and 20 Muslim castes that reside in the Study Area.  

                                                      
8  

Islamic calendar is a lunar calendar consisting of 12 lunar months. 



ESIA of Block VI Lignite Mining Project 

Hagler Bailly Pakistan  Appendix I 

R3E03TCO: 04/30/13 I-18 

The largest in terms of population are the Hindu Menghwar and Bheel castes, which 

together account for 59% of the Study Area‘s population. 

Exhibit I.16: Distribution of Study Area Population by Castes  

 

 

Muslim castes are divided into sub castes and further into lineages, such as the Langa 

caste is divided into sub-castes Dodani and Chanesarani, which are further divided into 

Mithani and Gulani lineages. 

Relative to the Muslim caste system, the Hindu caste system is complex.  The Hindu 

caste structure in the Study Area follows the traditional Varna model.  According to this 

model, there are four castes or jatis, namely Brahman (priest), the Kshatriya (noble), the 

Vaishya (commoner), and the Shudra (servant).  All Hindus castes are further divided 

into exogamous clans locally referred to as gotra or got.  The gotra is further divided into 

nukh.  The Hindus believe that nukh developed due to expansion of the gotra.  

Distinctions amongst the gotra and nukh are not significant. 

The Thakurs belong to Kshatriya class and descend from the ruling class of Rajputs 

related to the warrior lords of Rajasthan.  The aboriginal Dravidian castes Menghwar, 

Bheel and Koli belong to the fourth class, Shudra and are referred to as the achhuts 

meaning untouchables, or harijan and dalits.  Gurire Mehraj also belong to the fourth 

caste, Shudra.
9
  They represent less than one percent of the total population of the Study 

Area. 

The Hindu castes differ on occupational basis.  The Shudra, in comparison to the upper 

castes, are involved in more strenuous occupations, which are occupations involving use 

of animals and labor work, and are considered ‗demeaning‘ by other castes.  However, 

transition is underway in the occupations of castes.  Menghwars originally were mostly 

involved in leatherwork.  They were known for skinning of the dead animals (for leather 

related work) and hence were referred to as dhed, which literally means the eater of the 

                                                      
9
 Information on this caste is limited.  It is being further investigated. 
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dead animal‘s carcass.  They have now set themselves apart by devoting themselves to 

occupations such as weaving and opportunities involving higher education skills.
10

  The 

Bheels initially led a nomadic life and migrated seasonally to the irrigated areas for labor, 

occupying their home villages for only a few months in a year.  They are now involved in 

other occupations, such as, farming and services.  Kolis, the only original inhabitants of 

Thar, were the poorest and least established members of society.  Originally, hunters and 

soldiers, the Kolis now live by herding and farming mostly.  Exhibit I.17 shows the 

various occupations by castes amongst Hindus. 

Exhibit I.17: Percentage Distribution of Hindu Castes by Occupations  

  Bheel Koli Menghwar Thakur Gurire Meharaj 

Agriculture  42% 50% 27% 41% 33% 

Artisans  6% - 48% - 67% 

Livestock herding  11% 17% 16% 35% - 

Labor  39% 33% 6% 6% - 

Trade and Business  2% - 2% 18% - 

Service  - - 5% - - 

 

Thakurs do not share food or, drink and eat from the houses of Menghwars, Bheels and 

Kolis as they regard them as unclean castes.  Menghwars, Bheels and Kolis are not 

allowed to sit at the same level as the Thakur.  They can only enter into Thakur‘s guest 

room or otaq without shoes.  They resort to squatting on the ground when in conversation 

or communicating in the presence of Thakurs.  The educated people from the Menghwar, 

Bheel and Koli castes are given some respect and are allowed to sit on a stool, though 

still at a lower level than the Thakur.  

Each Hindu caste has its own place for worship.  Those of lower castes cannot visit or 

worship in the temples of the Thakurs.  However, Thakurs can pay homage to the deities 

of the Shudra.  The priests of Shudras are separate from those of the Menghwar and are 

known as guraras. 

Menghwars consider themselves as superior to the other Shudra castes and do not eat 

with them.  Likewise, Bheels also do not eat from the Menghwar and Koli households.  

Muslims consider the Shudra as social equals.   

Owing to the wide religious and cultural divergence amongst the two ethnic groups, 

Hindu and Muslim castes reside in separate, distinct clusters in the settlements and do not 

mix socially; though they have learnt to live in harmony and there is a social order that 

prevails in the Study Area. 

                                                      
10  

The general perception regarding demeaning skills  is work that requires extensive labor, use of animals 
and little or no education. 
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I.3.3 Language 

The main languages spoken in the Tharparkar district are Sindhi and Dhatki.  Generally, 

Muslims speak Sindhi language while Hindus Dhatki.  The two languages have Indo-

Aryan origin as shown in Exhibit I.18.
11

  Native speakers of these languages are found 

both in Pakistan and India however, more than 80% of the speakers of both the languages 

are in Pakistan.   

Exhibit I.18: Sindhi and Dhatki Speaking Population and Dialects 

 Sindhi Dhatki 

Population 
(Estimated) 

Pakistan: More than 20 million 

India: 2-3 million 

Other countries: About 2 million 

Total: About 25 million 

Pakistan: More than 130,000 

India: Less than 20,000 

Total: About 150,000 

Dialects Kachchi, Lari, Lasi, Thareli, Vicholo, 
Macharia 

Eastern Dhatki, Southern Dhatki, 
Central Dhatki, Barage, Malhi.  

Writing system  Arabic script 
Devanagari and Gurmukhi scripts, 
used in India. 

Arabic script 

Classification 

 

Families are 
indicated in 
normal font 
followed by the 
number of 
languages in 
each family, in 
parentheses.   

The name of the 
language is 
given in italics 

 

Source: http://www.ethnologue.com/show_language.asp?code=mki.  Accessed Sep 26, 2010.  The 

population data on the site is from different sources and pertains to various years.  

Within the Study Area, both Muslims and Hindus understand the two languages and can 

converse in them.  In the Study Area, all Hindu households, irrespective of castes, 

reported Dhatki as their principle language whereas the majority of Muslim households 

reported Sindhi as their principle language.  There are three exceptions:   

 Monthar has 10 Hindu households belonging to Menghwar Caste and 115 Muslim 

households belonging to Chana, Chohan, Dohat, Sangrasi, and Veesar castes.  All 

the castes residing in Monthar reported Dhatki as their main language, under the 

survey; 

                                                      
11  

Ethnologue, Languages of the World, http://www.ethnologue.com/show_language.asp?code=mki,  
(Date Accessed: September 15, 2011)  

http://www.ethnologue.com/ethno_docs/introduction.asp#writing
http://www.ethnologue.com/show_language.asp?code=mki
http://www.ethnologue.com/show_language.asp?code=mki
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 Mithe-ji-Wandh has five Hindu households belonging to Menghwar Caste and 

29 Muslim households belonging to Dars, Dohat, and Sangrasi castes.   Again, 

households belonging to all the castes were surveyed.  Except Dars, all reported 

Dhatki as their main language.  Dars reported Sindhi; 

 Meeghay-jo-Tar has 400 Hindu households belonging to Bheel, Menghwar, and 

Thakur castes and 300 Muslim households belonging to Chana, Rahmoon and 

Sameja castes.  Households belonging to all the castes were surveyed and all of 

them reported Dhatki as their main language. 

It may be noteworthy that people belonging to Rahmoon, Sameja, and Sangrasi castes, 

belonging to settlements other than those mentioned above, have reported Sindhi as their 

first language.  It is difficult to provide explanation of this anomaly from the available 

information. 

Based on the analysis of the survey data, it is estimated that nearly 26% of the Muslim 

households and 100% of the Hindu household in the Study Area are Dhatki speaking.  

Thus, about 72% of the population of area speaks Dhatki. 

I.3.4 Rules for Inheritance  

Land is generally passed on in the male line.  The legal transfer of land may take place on 

the death of an owner or in the life of the owner.  It is common practice to register the 

land in the name of multiple owners.  When land title is transferred, the share of each of 

the legal heir is determined based on the traditional and religious provisions.  Each 

individual is allotted a share in the land and the land is registered as collective property of 

the owners with the specified share.  The plot of the land itself is not physically 

demarcated.  The family continues the combined use of land despite the shares.  

Traditionally, the head of household maintains the right of the land, even if his legal 

status changes (usually when he transfers ownership to his sons).  The need for dividing 

the land is felt when one of the siblings separates from the rest of the extended family and 

moves into a separate house usually because of marriage or on birth of children and 

expansion of family.  However, every such move may not necessarily result in physical 

demarcation of land and registering the ownership separately. 

Women in Pakistan, belonging to all religions, have the legal right to inherit family 

wealth.  The state laws as well as the religious law give this right to them.  However, in 

reality the customary practice in the country dictates the inheritance rules.  These rules 

vary by region and by religious groups across the country.  In general, the women are 

denied this right either in the name of tradition, as is usually the case in rural areas or on 

other pretext such as the dowry (money or property brought by a bride to her husband at 

marriage) given to her at the time of marriage is instead of her share of inheritance.
12

   

In the Study Area, Muslim women often have share in family‘s land but it rarely results 

in actual transfer of land to women and use of the property.  Among Muslims, a large 

number of women are married to close relatives.
 13

  This ensures, as dictated by tradition, 

                                                      
12

  The Promise for Pakistan: Improving Gender Outcomes, 2005, Environment and Social Development 

Sector Unit, South Asia Region, The World Bank.   
13

  Among the married women in the Study Area, 73% were married to their cousins. 
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that the women and her new family never claims her share in land.  On the contrary, 

Hindu women are almost never given inheritance in land. 

I.3.5 Kinship System 

Kinship is generally stated to be a relationship between people based on a shared 

genealogical origin through biological, cultural, or historical descent.  The kinship system 

that exists in the Study Area is patrilineal, which means that inheritance (title or assets) 

passes through the male line from father to his son.  Kinships or biradari greatly govern 

the social relationships that exist between the people residing in the Study Area and are 

more evident in their marriage decisions, where people mostly prefer to marry within kin-

groups.  In the kin based society of the Study Area, social groups or lineages are 

economically and politically dependent on each other.  During conflicts that usually 

occur over demarcation of land and pastures, kinship relations protect each other‘s 

interests.  Thus, maintenance of a kinship relationship is essential as severing ties with 

kin relations can result in a weakened political and economic position.  

I.3.6 Matrimony 

For Thari people, marriages are not just a union between two individuals but also an 

alliance between the bride and groom‘s families.  This alliance is maintained when a 

spouse dies through a common custom of levirate, in which the widow marries with 

deceased husband‘s brother.
14

  

Opportunities for meeting women of other castes become more restricted with higher 

status as women tend to observe purdah, which involves seclusion from men outside the 

immediate family.
15

  In general, parents arrange marriages.  In 48% of the surveyed 

households, the head of the household unilaterally took decisions relating to marriages.  

In the remaining households, the head of the household consulted his wife on such 

decisions.  Only two of the surveyed households reported consulting their daughters in 

their marriage decisions. 

Both exogamous and endogamous marriages were observed in the Study Area.
16

  

Endogamy is prevalent among both Muslims and Hindus and the more common of the 

two forms of marriages.  The advantage of endogamous marriages is that the land is not 

distributed, as close relatives do not ask for land.  Monogamy (only one spouse at a time) 

is predominant amongst both Muslims and Hindus.  In five of the surveyed households, 

the head of household had two wives, all of which were Muslim households.  The Hindu 

castes do not marry in the same gotra and even in same village.  All of them strictly 

practice gotra and village exogamy.  However, they all marry in the same caste, i.e., 

Bheels marry in Bheels only and Thakurs in Thakurs.  Accordingly, none of the Hindu 

surveyed households had married out of their caste.  In the surveyed households, eight 

out of the 108 Muslim families had married outside their caste.  No marriages between 

cousins were reported in Hindus.  Among Muslims, 73% of the marriages were reported 

to be between cousins. 

                                                      
14  

Kottak. C.P., 1994, Cultural Anthropology, Mc Graw Hill.  
15

 Purdah is the practice of screening women from men in some Muslim and Hindu societies.  
16  

Marriage within the kin group is called endogamy and marriage outside the kin group is called exogamy.  
Kottak. C.P., 1994, Cultural Anthropology, Mc Graw Hill. 
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Marriage by purchase or pesan te wathan is most common among both ethnic groups, 

under which wealth in the form of money or cattle is paid to bride‘s father in exchange of 

his daughter.
17

  Other less frequent marriage practice includes exchange marriages or 

de wat practiced by both ethnic groups.  Exchange marriages involve exchange of sisters 

or daughters as wives for the groom‘s brothers or sons.
18

  Elopement marriages 

(bajai shadi karan) also occur in the Study Area, in the case of which the couple is 

declared an outcast.  However, as explained earlier (Section I.3.5), severing ties with the 

kinship relations can result in loss in economic and social standing, which the couple 

cannot afford.  In such cases, the couple approaches the council of village elders, to help 

resolve the issue.  The village elders coordinate a peaceful solution with the families, 

usually involving payment by the groom to the bride‘s father, which eventually makes the 

elopement marriage, a marriage by purchase. 

After marriage, the common practice is that the newlywed couple lives with the groom‘s 

parents, which in social anthropology is referred to as patrilocal form of residence. In 

very rare cases, the newlywed couple lives with the bride‘s parent, which is termed as 

matrilocal form of residence.
19

  This often takes place in situations when the bride has no 

male siblings and the bride‘s family requires male support. 

I.3.7 Family Structures 

There are three types of family structures in the Study Area, which include nuclear 

family, joint and extended families.  Nuclear families comprise of the husband, wife and 

children.
20

  A nuclear family operates independently in managing the household budget, 

upbringing of children and other matters of daily life.  Nuclear family structures are not 

regarded suitable or appreciated in the region of Tharparkar.  This is mainly due to the 

strong influence parents and elder siblings hold in a typical family and the responsibility 

of elder siblings to look after the well-being of the younger ones.  In addition, if the head 

of the household or the main breadwinner of the family decides to move into an 

independent setup, the rest of the family members face multiple problems such as income 

related issues, and arranging for household goods.  Ultimately, close relatives help in 

sorting out and managing these issues for the family.  In lieu of such problems, extended 

or joint family structures are more convenient and appreciated in the Study Area.  In joint 

households, two or more generations of the same family live together and share 

resources.  In extended households, the siblings usually setup independent units within 

the same residential area and each unit operates as a nuclear household, while the family 

continues to share the residential area. 

I.3.8 Views on Birth Control 

Hindus are open to adopting birth control techniques, unlike Muslims, as they do not 

have any religious reservations on family planning.  They find it difficult to feed more 

children and believe that family planning contributes in managing household budgets.  

Muslims believe that family planning is a sin as children are a blessing of God. 

                                                      
17  

Haviland, W.A., 2002, Cultural Anthropology, 10th edition, New York, Harcourt College Publishers 
18  

Ferraro, G., 2001, Cultural Anthropology, 4
th
 edition, Australia, Wadsworth 

19  
Haviland, W.A., 2002, Cultural Anthropology, 10th edition, New York, Harcourt College Publishers  

20  
Ferraro, G., 2001, Cultural Anthropology, 4

th
 edition, Australia, Wadsworth  
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I.3.9 Birth of Girl 

Girl is regarded as the blessing of God.  However, families get worried if there are more 

than two girls in a family, mainly out of concern for arranging the girl‘s marriage.  For 

some people both male and female child are equal.  The birth of a girl is not celebrated in 

the Study Area, unlike the birth of the son.  On birth of a boy, relatives are invited on 

naming ceremony.  In the past, there was a custom of female infanticide among the 

Thakurs of Tharparkar.
21

  However, this custom is no longer practiced.
22

 

I.3.10 Gender Roles 

Analysis of the roles of genders involves assessing the socioeconomic role and functions 

of men and women as they relate to and complement each other within a specific socio-

cultural and economic context.  The role of the Thari women is pivotal in maintaining 

and managing both internal (household) and external affairs.  However, their role is 

largely dictated by their cultural norms, which in turn are determined by their caste. 

Women largely communicate within their own caste.  Amongst Hindus, Thakur women 

observe strict purdah while the Menghwar, Bheel and Koli women are free to undertake 

their field tasks, such as, tending to collecting water and firewood, and tending to 

livestock with their male family members (Exhibit I.19). 

Exhibit I.19: Hindu Woman Working in the Fields 

 

In Tharparkar, the division of labor is gender based, and women are generally 

overburdened – starting their day‘s work at dawn and finishing at sunset.  The women 

play a major role in addressing food security and nutritive wellbeing at the household 

level.  They have the freedom of mobility within their villages and grazing areas, and are 

responsible for cooking, dishwashing, grazing and milking livestock, looking after their 

children and the sick, fetching water, washing clothes, and collecting fuel wood.  In 

                                                      
21

 Further research is being conducted to understand since when this practice has been abandoned.  
22  

Raichand, H., 2005. Tarigh Registan (History of Desert), Jamshoro, Sindhi Adabi Board.  
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addition to this, women belonging to the poorer households take part in agricultural work 

in the fields along with male family members and migrate with their male family 

members to provide farm labor in the irrigated areas of Sindh for four to six months of 

the year.  The women of the Study Area hold a deep attachment to their land, often much 

stronger than that expressed by the men. 

Most of the women of the Study Area, Muslim and Hindus, are involved in making 

handicrafts such as embroidered bed sheets (ralli) and clothes (Exhibit I.20).  However, 

the income from selling these handicrafts usually goes to the men. 

Exhibit I.20: Muslim Girl Displaying Ralli Embroidery 

 

 

The women are generally malnourished.  Basic health facilities are in most cases located 

in the towns; restricting access for women due to limited mobility. 

I.3.11 Decision Making in the Household 

A household usually contains two positions of authority: the first is the position of the 

head of the household.  This position belongs to the oldest, able-bodied male member of 

a household.  The second, which is subordinate to that of the household head, is the 

position of the senior woman.  A household cannot exist, in an ideal or practical sense, 

without a resident woman.  Ideally, the position of the senior woman of a household 

belongs to the wife of the eldest resident male. 

In all castes, the male household head was found to be primarily responsible for external 

and internal household regulation in the Study Area.  He is not only responsible for 

representing the household in the village and wider community, but, within the household, 

he is effectively the ‗master‘ and takes all decisions.  Members of the household look up to 

him as the primary provider and hold him responsible for their welfare.   

Exhibit I.21 shows the distribution of surveyed households by decision-making 

mechanisms.  The information suggests a higher trend in consulting other family members 
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for matters relating to marriages and property.  According to the survey data, 80% of the 

household heads that took consultative decisions consulted with their wives in these 

matters.  However, women and other family members are not consulted in matters 

pertaining to household budget and family conflicts. 

Exhibit I.21: Decision Mechanism in Surveyed Households 

 

On the demise of the head of the household, the charge transfers to the eldest male in line 

in the household.  The eldest male child is understood to be the next household head after 

the father.  Female heads the household only if there are no male members in the 

household.  Amongst the surveyed households, only one case was reported where a 

widowed female was head of the house. 

I.3.12 Cultural Perception on Migration and its Impact on Women 

To migrate from the village to settle permanently to another town or a settlement in 

another area is regarded against the local cultural values.  The people within the Study 

Area are attached to their land and consider leaving the village equivalent to foregoing 

ones honor.  This is because they associate honor with kinships and believe that outside 

ones biradari, every person is a stranger to the other.  The land to them is their mother. 

Migrations within the area, where relations with ones kin and general lifestyle are 

maintained are acceptable to the people.  Migration for employment purposes is also not 

regarded against their cultural norms and values as long as the migrant remains in touch 

with his kin relations.  Men usually undertake migrations for employment. 

In the absence of the male members, the workload of women manifolds.  Women do all 

the housework ranging from clearing the fields, herding the cattle in the village to 

working as middle-women or salespersons. 
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I.3.13 IFC’s Policy on “Indigenous People” 

The International Finance Corporation (IFC), a subsidiary of the World Bank Group for 

funding private sector projects, under its Performance Standard 7 (Indigenous Peoples),
 23

 

recognizes that ―Indigenous Peoples (IP) are social groups with identities that are distinct 

from dominant groups in national societies and that they are often the most marginalized 

and vulnerable segments of the society.  Their economic, social and legal status often 

limits their capacity to defend their interests in, and rights to, lands and natural and 

cultural resources, which altogether may restrict their ability to participate in and benefit 

from development projects. 

They are particularly vulnerable if their lands and resources are transformed, encroached 

upon by outsiders, or significantly degraded.  Their languages, cultures, religions, 

spiritual beliefs, and institutions may also be under threat.  These characteristics expose 

Indigenous Peoples to different types of risks and severity of impacts, including loss of 

identity, culture, and natural resource-based livelihoods, as well as exposure to 

impoverishment and disease.‖  

The objectives of Performance Standard 7 also underscores the need to avoid adverse 

project impacts on Indigenous Peoples‘ communities living in the project‘s area of 

influence, or where avoidance is not feasible, to minimize, mitigate or compensate for 

such impacts through mechanisms that are tailored to their specific cultural 

characteristics and expressed needs of the Indigenous Peoples, in manners commensurate 

with the scale of project risks and impacts.   

The Indigenous Peoples‘ cultures and identities are inextricably linked to the lands on 

which they live and the natural resources on which they depend.  These lands and 

resources, besides bearing economic values, may be sacred or have a spiritual 

significance.  Thus, project impacts on lands, forests, water, wildlife, and other natural 

resources may affect their institutions, livelihoods, economic development, and their 

ability to maintain and develop their identities and cultures. Performance Standard 7 sets 

out specific requirement when projects affect these relationships.  

Having stated some indicative traits, there is however no universally accepted definition 

of ―Indigenous Peoples‖.  Indigenous Peoples may be referred to in different countries by 

such terms as ―indigenous ethnic minorities‖, aboriginals‖, ―hill tribes‖ ―minority 

nationalities‖, ―scheduled tribes‖, ―first nations‖, or ―tribal groups‖.  In IFC Performance 

Standard 7, the term ―Indigenous Peoples‖ is usually used in generic sense to refer to a 

distinct social and cultural group possessing the following characteristics in varying 

degrees: 

 Self-identification as members of a distinct indigenous cultural groups and 

recognition of this identity by others; 

 Collective attachment to geographically distinct habitats or ancestral territories in 

the project area and to the natural resources in these habitats and territories; 

 Customary cultural, economic social or political institutions those are separate 

from those of the dominant society or culture; 

                                                      
23  

IFC Guidance Note 7: Indigenous Peoples (based on IFC Performance Standard 7), April 30, 2006 
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 An indigenous language, often different from official language of the country or 

region. 

Indigenous Communities in the Study Area 

Ascertaining whether a particular group is considered as Indigenous Peoples for the 

purpose of this Performance Standard often requires technical judgment.  The two ethnic 

groups, Muslims and Hindus residing in Thar, have been comparatively judged 

accordingly to ascertain their eligibility as Indigenous Peoples in the following 

comparison matrix (Exhibit I.22). 

IFC‘s IP characteristics as presented in a comparative matrix form show that both the 

ethno-religious groups, the Hindus and the Muslims, seem to be equally more like the 

―Indigenous Peoples‖ than otherwise.  However, this is being further investigated. 

Exhibit I.22: Comparison Matrix for Ascertaining IP Status of Hindu and Muslim 

Groups 

No. Statement Hindu Population Muslim Population 

1. IPs  are social 
groups with identities 
that are distinct from 
dominant groups in 
national societies 
and that they are 
often the most 
marginalized and 
vulnerable segments 
of the society. 

Thari Hindus are distinct in the 
sense that they observe a strict 
tribal code of their desert culture 
as seen in their clothing, housing 
structures and overall lifestyle, 
and in their interactions among 
themselves and with counterpart 
Muslims in the area.  They can be 
termed as marginalized as that 
they live in a desert land rather 
than the canal irrigated area.  
However, they are not vulnerable 
as they own lands, houses and 
livestock, and practice their 
religion and social life 
independently without any 
restriction posed by the other 
segments of Thari Muslims or the 
mainland Sindhi society.  They 
are also at liberty to seasonally 
out-migrate to the barrage area to 
earn some grain and additional 
cash to finance their household 
budget deficits.  

Thari Muslims are distinct in the 
sense that they observe a 
flexible tribal code of desert 
culture as seen in their housing 
structures and lifestyle, and in 
interactions among themselves 
as well as with counterpart 
Hindus. They are marginalized 
as they live in a desert land 
rather than the canal irrigated 
area. Hoever, they are not 
vulnerable as they do own 
lands, houses and livestock,  
and they practice their religion 
and social life quite 
independently without any 
restriction posed by the other 
segments of the Thari Hindus 
and/or the mainland Sindhi 
society.  And, they are at liberty 
to seasonally out-migrate to 
urban and rural areas in barrage 
area to earn additional cash for 
making up for their household 
budget deficits. 
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No. Statement Hindu Population Muslim Population 

2. Their economic, 
social and legal 
status often limits 
their capacity to 
defend their interests 
in, and rights to, 
lands and natural 
and cultural 
resources, which 
altogether may 
restrict their ability to 
participate in and 
benefit from 
development 
projects.  

Most of the Hindu and Muslim households have legal titles to the 
housing and agricultural lands, and formally recognized usufruct 
rights in the natural resources for grazing their animals in common/ 
government pastures, and for collecting groundwater, firewood, 
fodder and local construction materials absolutely free of cost and 
without any restrictions posed by the Government. 

3. Self-identification as 
members of a distinct 
indigenous cultural 
groups and 
recognition of this 
identity by others 

Hindus claim to be descendants 
of original Dravidian race, and are 
recognized as such by others.  
Menghwar, Bheel and Koli are 
tagged as “scheduled castes”. 

To be investigated  

4. Collective 
attachment to 
geographically 
distinct habitats or 
ancestral territories 
in the project area 
and to the natural 
resources in these 
habitats and 
territories 

Through a “natural selection 
process” of survival under local 
conditions and dependence on 
available natural resources in the 
Thar Desert, they have evolved 
agro-pastoral economy, aided by 
their out-migrant agricultural labor 
in formerly riverside areas, and 
now for a century or so the canal 
irrigated areas of Sindh province    

For the past one thousand years 
or so, the Muslims are living 
jointly with the Hindus in Thar 
Desert and practicing and 
depending more on the local 
agro-pastoral economy than the 
Hindus do. In this sense, 
Muslims are more like 
Indigenous than the Hindus who 
partly depend on the out-side 
sources of earnings    

3. Customary cultural, 
economic social or 
political institutions 
which are separate 
from those of the 
dominant society or 
culture 

This does not apply to the Hindus 
as Hinduism is not a locally 
centered religion, rather it is wide-
spread in the subcontinent and 
especially in all areas of interior 
Sindh province. Many Hindu 
castes originating from Thar 
Desert have settled down in other 
districts working as haries 
(tenents/agri labor). However, 
they strictly follow a common trait 
of intra-caste marriages wherever 
they may be living.  

This does not apply to Muslims 
as well, Rajpoot caste is spread 
all over Indo-Pak sub-continent 
and so the Muslim faith. As 
such, they are not a secluded 
society, rather very much a part 
and parcel of the larger Sindhi 
society socially, economically 
and politically. They also prefer 
to follow a flexible trait of intra-
caste marriages but may deviate 
from it under compelling 
situations 
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No. Statement Hindu Population Muslim Population 

5. An indigenous 
language, often 
different from official 
language of the 
country or region 

Thar Desert’s native language is 
known as Dhatki, which the 
people inherited from the former 
Rajasthan State (now in India). 
But through their interaction with 
the Sindhi society all the Hindus 
can fluently speak and 
understand Sindhi language too.  
In addition, Urdu as the national 
language is also understood by 
most of the men, but not women.  

The Muslims are mostly Sindhi 
speaking but through their active 
interaction with the Hindu castes 
in Thar Desert for about a 
thousand, they can also fluently 
speak and understand Dhadhki 
language. In addition, Urdu as 
national language is spoken and 
understood by the men, while 
their women rarely speak this 
language locally.  

6. They are particularly 
vulnerable if their 
lands and resources 
are transformed, 
encroached upon by 
outsiders, or 
significantly 
degraded.  

Their languages, 
cultures, religions, 
spiritual beliefs, and 
institutions may also 
be under threat. 

The Thari people are attached to their land and consider leaving the 
village equivalent to foregoing ones honor.  This is because they 
associate honor with kinships and believe that outside ones biradari, 
every person is a stranger to the other.  The land to them is their 
mother. 

 

I.4 Governance and Civil Society 

The official governance system of Pakistan functions through the political and revenue 

based administrative divisions, which have been summarized in Exhibit I.23. 

Exhibit I.23: Revenue and Political Administrative Divisions 

Tier Division Explanation 

Revenue Admistration 

1 Province + other special 
areas not included in the 
provinces 

There are four provinces.  Special areas include federally 
administrated tribal area (FATA), Gilgit-Baltistan, Islamabad 
Capital Territory, and Azad Jammu and Kashmir. 

2 Division There were 27 divisions in the country until 2001 when 
division was abolished as a tier.  In 2011 this tier has been 
restored in Punjab Province only. 

3 District There are 113 districts in the four provinces.  Sindh has 
23 districts. 

4 Tehsil or Taluka Each district is typically diveded into 3 to 4 tehsils.  In Sindh, 
tehsils are called taluka. 

5 Supervisory Patwar Circle 
(SPC) or Supervisory 

The rural area of tehsils are divided into SPC (called STC in 
Sindh) for land revenue management. 
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Tier Division Explanation 

Tapedar Circle (STC)  

6 Patwar Circle (PC) or 
Tapedar Circle (TC)  

The SPC and STC are further divided into PC and TC 
respectively. 

7 Mauza or Deh Mauza (or Deh in Sindh) is a collection of 5 to 10 settlments.  
This is the smallest revenue unit. 

5a Municipal and town 
committees 

These are formed in urban areas and are administrated 
separately from the rest of the tehsil or taluka 

Political Admistration 

1 Province As above 

2 District As above 

3 Tehsil or Taluka As above 

4 Union Council (UC) Formed by combining typically 3 to 4 PCs or TCs 
(Tier 6 above).   

 

I.4.1 Formation of Local Government System 

Pakistan inherited the local government system under the British Rule (1858 to1947).  

In 1947, amongst the areas that constituted Pakistan, only a few had developed local 

government systems and those were confined mainly to Punjab.  Wherever local 

government existed, it was not based on adult franchise and its agenda and budget was 

under bureaucratic control of the deputy commissioner.  Local governments, established 

under the Basic Democracies Ordinance, 1959 and the Municipal Administration 

Ordinance, 1960, comprised a hierarchical system of four linked tiers.  The lowest tier, 

which was the union councils, comprised of members elected through adult franchise.  

The members would elect a chairperson from amongst themselves.  The higher tiers of 

local government had some members elected by the directly elected members and some 

official members nominated by the federal government.
24

 

The Basic Democracies System continued until 1971.  In 1972, a new system was 

organized through Local Government Ordinance, 1972.  The local bodies enacted under 

the ordinance could not become operative because elections were not held.  

Consequently, official administrators governed local institutions from 1971 to 1979.  The 

local government ordinances 1979 and 1980 were promulgated introducing a two-tier 

system for rural and three types of urban local government structures, in the four 

provinces of the country.  The local government councilors elected from among 

themselves chairperson and vice-chairpersons of the council.  The chairperson acted as an 

executive head of the local council.
25

   

National Reconstruction Bureau was established to restructure the political and service 

structures through devolution, including empowerment of citizens, decentralization of 

                                                      
24

  Cheema. A. et al, Local Government Reforms in Pakistan: Context, Content and Cause, 
http://www.hks.harvard.edu/fs/akhwaja/papers/Chapter8.pdf , (Date Accessed: September 13, 2011) 

25
  Khan. N. and Shah.B., 2007, The Historical Perspective Of Local Government In Pakistan: Learning 

From The Past, Gomal University Journal of Research. 

http://www.hks.harvard.edu/fs/akhwaja/papers/Chapter8.pdf
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administrative authority, decentralization of professional functions, distribution of 

financial resources to the provincial and local governments and authority through the 

diffusion of power-authority nexus.  Each provincial government in August 2001 

promulgated the Local Government Ordinance.  This new system of local government 

was effective from August 14, 2001, after holding of elections.  The system was 

introduced to reorient the administrative system in order to allow public participation in 

decision-making.  It is characterized by a three-tier local government structure in which 

there is only one line of authority in the district and district bureaucracy is responsible to 

the elected representatives.  More operational autonomy is ensured to the district level 

offices.  Administrative and financial powers of the defunct divisional offices were 

largely delegated to the district level.  The new system effectively addressed the specific 

needs and problems of large cities.  In addition to declaration of four provincial 

headquarters as city districts, the system had provisions to declare a city and tehsil or 

taluka as city district.  In addition, a rural settlement could be declared as town, when the 

area is urbanized and fulfills the criteria of a city district. 

Direct elections on non-political party basis were held for members of union councils, 

union-nazims (similar to governor), and naib union-nazims (means deputy to the 

governor), during 2000 to 2001.  Based on these direct elections, indirect elections were 

held in July to August 2001 for zila-nazims (at the district level) and naib zila-nazims 

and, for tehsil and town nazims and naib nazims.  In order to attract people towards 

electoral politics, the minimum age for local government elections was lowered from 21 

years to 18 years.  One-third seats were reserved for women.   

In 2005, union nazims, naib union nazims and members of union councils were elected 

through direct elections based on adult franchise and joint electorate in two phases in all 

provinces except for Ghotki district of Sindh province, where Sindh High Court stayed 

elections.  Local government elections were next due in 2009.  However, following 

completion of terms of the elected members of the local government, the provincial 

governments decided to postpone local elections in order to amend the local government 

system.  In some provinces it has been decided to revert back to the old system.  The 

Sindh Government has decided continue with the 2001 local government system 

however, elections to appoint new members of the local government have not taken place 

to date. 

Exhibit I.24 shows the province wise number of districts, tehsils or taluka and unions in 

2001. 

Exhibit I.24: Province Wise Number of Districts, Tehsils and Unions 

Provinces Districts Tehsils Towns Unions 

Punjab 34 116 6 3453 

Sindh 16 86 18 1094 

Khyber Pakhtunkhwa 24 34 4 957 

Balochistan 22 71 2 518 

Total 97 307 30 6022 

Source: Local Government Elections 2000-2001, National Reconstruction Bureau (NRB) Pakistan. 
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The local government system is further explained particularly from Sindh‘s point of 

view, though mostly the same explanation is applicable for other provinces. 

I.4.1.1 District Administration 

There is a single local government at the district level called district government 

(Exhibit I.25).  The district government consists of zila-nazim and district 

administration.  The district administration comprises of district offices including sub-

offices at taluka level.  The district coordination officer is appointed by the provincial 

government and is the coordinating head of the district administration.  A zila council 

consists of all union-nazims in the district, which consist of members elected on the 

reserved seats.  Seats are reserved for women, peasants, workers, and minority 

community.  The zila council has its secretariat under the naib zila-nazim and a separate 

budget allocation.  
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Exhibit I.25: Organizational Structure of a District Administration 

 

I.4.1.2 Taluka Administration 

The taluka has a municipal administration headed by the taluka-nazim.  The taluka 

municipal administration includes the offices and sub-offices of the urban local councils 

established under the repealed Local Government Ordinance, 1979, offices and sub-

offices of local government and rural development, public health engineering and 

housing and physical planning departments of provincial government entrusted to it for 

administrative and financial management.  The organizational structure of a taluka 

municipal administration is shown in Exhibit I.26.  In a city district, a town municipal 

administration is organized more or less on the same pattern as taluka municipal 

administration 
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Exhibit I.26: Organizational Structure of Taluka Administration 

 

 

I.4.1.3 Union Administration 

The union administration is a corporate body covering the rural as well as urban areas 

across the whole district.  It consists of union-nazim, naib union-nazim, three union 

secretaries and other auxiliary staff. The organizational structure of a union 

administration is shown in Exhibit I.27. 
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Exhibit I.27: Organizational Structure of a Union Administration 

 

 

The zila council in a common district or in a city district, apart from reserved seats for 

women, peasants and workers, and minorities, consists of union-nazims of all the unions 

in the district or the city district.  Similarly, the taluka or the town council, apart from 

reserved seats for women, peasants and workers, and minorities, consists of naib 

union-nazims of all the unions in the taluka in a common district or in the town in a city 

district.  This provides vertical linkages between the three tiers of the local governments, 

i.e., the union, taluka , and district.  union-nazim and naib union-nazim are elected as 

joint candidates to the union council, which consists of thirteen elected members against 

general and reserved seats including the union-nazim and naib union-nazim. 

I.4.1.4 Local Government in Tharparkar 

Tharparkar is administratively divided into four talukas, as shown in Exhibit I.28, 

namely Mithi, Diplo, Nagarparkar and Chachro.  The taluka are further sub-divided into 

union councils and each union council has villages (dehs) under its administration. 

Exhibit I.28: Taluka and Union Council in District Tharparkar 

District Taluka No. of UC UC 

Tharparkar Mithi 12 Manjthi, UC Mithrio Bhatti, UC Mithi, UC Malanhore Vena, 
UC Mohrano, UC Jorou, U C Khario Ghulam Shah, UC 
islamkot, UC Sonal Beh, Kehri, UC Singaro, UC Bhakou 

 Diplo 8 UC Sobhiar, UC Bolhari, UC Diplo, UC Bhitaro, UC 
Dabhro, UC Kaloi, UC Jhirmario, UC Khetlari  

 Nagarparkar 7 UC Harho, UC Phithapur, UC Satidera, UC Pilloo, UC 
Virawah, UC Tigusar, UC Nagarparkar 

 Chahcro 17 UC Hirar, UC Parno, UC Gadhro, UC Jesse- Jo- Par, UC 
Mithrio Charan, UC Laplo, UC Rajoro, Chachro, UC Tar 
Ahmad, UC Saranghiar, UC Tardos, UC Khensar, Kantio, 
UC Vejhiyar, UC Dahli, UC Pirane- jo –par, UC Chelhar 
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The Study Area falls under the administration of Mithi taluka (Exhibit I.29).  Some parts 

of the Study Area fall under the Chachro taluka.  The number of union councils in Mithi 

is 12 and the Study Area is located in UC Seengaro and UC Sonal Beh of Mithi 

(Exhibit I.30). Of the 17 union councils in Chachro, some part of the Study Area is 

located in UC Rajoro.   

Exhibit I.29: Zila, Taluka and Town Councils Membership for Tharparkar 

District Taluka Membership 

Union 
Nazim 

Naib Union 
Nazim 

Reserved Seats Total 

W P&W M 

Tharparkar  44 – 15 4 4 67 

Diplo  8 3 1 1 13 

Mithi  12 4 1 1 18 

Chachro  17 6 1 1 25 

Nagarparkar  7 2 1 1 11 

Source: National Reconstruction Bureau (NRB) Pakistan, 2001.
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Exhibit I.30: Taluka and Union Council Boundaries Falling within the Study Area 

 



ESIA of Block VI Lignite Mining Project 

Hagler Bailly Pakistan  Appendix I 

R3E03TCO: 04/30/13 I-39 

I.4.1.5 Social Organizations 

Civil society organizations have been active in Tharparkar district since the 1960s.  Save 

the Children Fund, now transformed into the Thardeep Rural Development Program 

(TRDP), is the largest NGO in Sindh.  It has staff, offices and programs in all talukas of 

the Tharparkar district, and a field office in the town of Islamkot near Thar coalfield.  The 

Participatory Village Development Programme (PVDP) works mostly with the Koli and 

Bheel scheduled castes.  Other NGOs working in Tharparkar include the Trust for 

Voluntary Organizations (TVO), Banh Belli Organization and the Maroore Network.  

Civil society groups in the area are the Press Club Mithi, Sindhi Adabi Sangat, and a folk 

singers organization in Mithi. 

On an overall basis, 68% of the surveyed villages reported NGO intervention in 

education, micro-credit schemes, and water supply and sanitation sectors.  Only two 

NGOs were reported in the Study Area, the Thardeep Rural Development Program 

(TRDP) and the Participatory Village Development Programme (PVDP). 

Influence of NGOs in a community can be determined by a number of factors such as the 

number of projects and services the NGO is providing to that community and to what 

extent the community needs are met through the services provided.  The quality of 

service provided by an organization and the number of beneficiaries can be considered an 

important aspect in determining the influence and performance of an NGO.  Another 

important determinant is the number of local people involved in the NGO and their 

categorization (men, women, youth, influential, others).  A larger local representation in 

an NGO ensures the influence of the organization in the community.  The relationship of 

the NGO with other decision-making and governance structures (Government and 

traditional) is also considered important in determining the influence of an NGO in a 

community.   

I.4.1.6 Traditional Governance System 

The traditional governance system of villages with multiple castes residing in them is 

different from that in the villages with a single-caste.  In villages with a single caste, the 

wadero, if the caste is Muslim, or the patel, if the caste is Hindu, heads the village.  

Minor disputes such as family feuds are resolved by the village wadero or patel.  

However, if he fails to resolve the issue or if the issue extends to other villages, then the 

people approach the wadero of Noon caste.  He is regarded as the single most 

authoritative figure by both Hindu and Muslim castes.  Issues such as land disputes and 

settling negotiations in case of marriages by elopement (explained in Section I.3) are 

resolved by the wadero of Noon caste. 

In villages with multiple castes, each Shudra caste has its own patel and they are 

subordinates to the patel of Thakur caste or wadero of the Muslim caste, if the Muslims 

are also residing in the same village. 

Apart from the wadero and patel, there also exists a village council or the panchayat for 

Hindus.  Each Hindu caste has its own panchayat.  Amongst the Muslim, wadero holds 

the ultimate political influence in a village.  However, the council of the elders or raj also 

works with the wadero in tandem.  Each elder in the raj represents his respective lineage.  
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Panchayat and patel are losing their influence rapidly, while the wadero is gaining 

authority amongst both the communities.  This could be because in comparison to the 

patel, the wadero has more influence outside of the Study Area, in the local government. 

I.4.2 Crimes and Social Order  

Cattle lifting or rustling is common in the Study Area.  In order to control theft of the 

cattle, people have an indigenous sign system, under which each tribe stamps their cattle 

with a specific symbol.  These tribal brands indicate the identity and ownership of certain 

tribes.  If a cow is stolen, it can easily be spotted based on the brand (dagh or nishan) 

which is stamped on the cattle. 

As mentioned in Section I.3 of the report there are almost no reported cases of conflicts, 

feuds, land disputes or other serious crimes.  The traditional and official governance 

systems work efficiently in resolving disputes.  

I.5 Settlement and Household Composition and Design 

Thar is a hostile environment to live and earn one‘s livelihood in.  To create a habitable 

dwelling over here is an example of human ingenuity and reflects the cumulative wisdom 

of generations of people of Thar.  The dwelling allows the people not only to survive but 

also to live in relative comfort against the adverse climatic conditions that characterize 

Thar.  Perhaps, the most striking aspect of this remarkable achievement is the fact that the 

Thar dwelling is made entirely of material that is produced locally in Thar Desert. 

In the traditional Thar dwelling there is no concept of room.  A Thar dwelling is 

essentially based on a single cell structure, the chaunra.  Multiple chaunras combine to 

form a dwelling; the dwellings combine to form a cluster of houses or a neighborhood; 

and the clusters in turn form a village.  Indeed there are other structures in a dwelling and 

in a village but it can be argued that all of these structures are essentially variation over 

the basic single cell structure.  With improvement in communication, new concepts and 

construction materials have been introduced into Thar but the original form, design and 

material of Thar dwelling remains largely intact. 

I.5.1 Location and Evolution of Settlements 

The key natural feature that dictates the location of settlements is the availability of 

grazing land and land that can used for cultivation of crops.  Land covered with sand 

dunes has limited utility for grazing and cultivation and it is a major challenge for the 

people of Tharparkar to find a plain land that can be cultivated or used for grazing .  Land 

use assessment of the Study Area shows that nearly 61% of the land is covered with sand 

dunes whereas only about 39% is categorized as plain land.  Availability of water is the 

other important factor as water is required both for potable needs as well as for the 

livestock. 

Settlements are typically located at the edge of culturable land.  A settlement starts or had 

started when persons belonging to a single caste or tribe find an area which can support 

subsistence farming as well as livestock population.  Such settlements, characterized by 

presence of only one caste, are called wandh or dhani, for example, there are 14 

settlements in the Study Area which are all single caste villages.  Of these, four villages 
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belong to Bheel communities which are identified by the suffix Bheel in the name.  The 

remaining 10 villages all have wandh or dhani in their names.  These are Anchle-di-

Dhani, Gangoo-ji-Dhani, Kachhibo-ji-Dhani, Kanhe-ji-Dhani, Noray-ji-Wandh, Parbho-

ji-Dhani, Poonje-Ji-Wandh, Salar-ji-Dhani, and Yaqoob-ji-Dhani, and Yousuf-ji-Dhani.  

In many cases, the same village is known by both names, for example, Yousuf-ji-Dhani 

and Yousuf-ji-Wandh.  

Initially a wandh or dhani when it is established is considered temporary.  However, with 

time the village becomes permanent.  The reason may be that the settlers might have lost 

the option to go back to their original village or might have lost interest because of better 

livelihood opportunity at their current place.  Another important factor is the land grant 

policies of the government under which the title of the land is transferred to the 

community provided they fulfill certain conditions related to residence and utilization.  

Once a settler has become eligible to acquire land there is little incentive to leave the 

village. 

As the village grows in size other castes may start settling on the periphery of the village.  

As long as the original caste maintains the dominant position, the village is still called a 

wandh or dhani.  Mithe-ji-Wandh is the only example of such village in the Study Area.  

There are four castes living in this village, of which one caste makes up to 60% of the 

population.  With further growth of the village, villages acquire multi-caste character and 

the wandh or dhani suffix is eventually dropped.   

As cultural land is limited in Thar, the villages are set far apart compared to irrigated 

areas such as Badin.  An assessment of the distribution of settlements in the Study Area 

indicates that the average distance between neighboring villages is about 4.2 km.  Similar 

analysis for the Badin area shows that the average distance is less than 1.5 km.   

The site selected for the village mainly takes into account following considerations:   

 It should be located as close as possible to the water source.  Usually, water wells 

are within the villages or not more than 500 m of the houses; 

 The site should be at a relatively higher ground to avoid damage from flash floods 

and to capture wind in order to keep the homes cool; 

 Culturable land should be avoided to maximize the economic benefit extracted 

from land. 

The result is that the villages are either located at the foot of the sand hills or on low sand 

hills.  In the Study Area there are 28 villages of which 10 are in the plains, 13 are on sand 

hills, whereas 5 are located both in the plains and on the sand hills.  However, the size of 

the villages on the sand hills is significantly small compared to those in the plains.  

Analysis of land covered by the 28 villages indicates that 81% of the land is in the plains 

whereas only 19% is on the sand hills.  Exhibits I.31 and I.32 shows example of villages 

located in plain and on sand dune, respectively. 

I.5.2 Settlement Layout 

The most striking feature of the layout of a Thar village is the clustering within the 

village by caste.  Exhibits I.33 and I.34 present two examples of villages in the Study 

Area that contain more than one caste.  The dwellings of the castes are clearly set apart 
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with sufficient distance to clearly demarcate the territories of the castes.  This is always 

the case whether the village is densely populated, as is the case with Aban Jo Tar, or is 

sparsely populated like Ranjho Noon.  Single caste villages do not display this feature.  

Exhibits I.35 and I.36 provide two examples of single-caste villages; one has a tightly 

packed layout where as the other has a sparse layout, however in both cases clustering is 

not evident. 
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Exhibit I.31: Jan Muhammad Noon—A Village located on Low Sand Hills 
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Exhibit I.32: Seengaro—A Village located in Plain Area 
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Exhibit I.33: Aban Jo Tar—A Multi-caste Village  
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Exhibit I.34: Ranjho Noon—Another Multi-caste Village 
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Exhibit I.35: Mansingh Bheel—A Single Caste Village with Closely Packed Layout 
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Exhibit I.36: Bhanbhinyo Bheel—Another Single Caste Village with Loosely Packed Layout 
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Other factors that feature in determining the layout of the settlement include source of 

water, location of the road, and to some extent location of the agricultural field in relation 

to the settlement.  To illustrate these features, Kharo Jani, a village near the centre of the 

Block has been selected as an example.   

In Exhibit I.37, the satellite image of Kharo Jani Village is shown.  Kharo Jani has a 

population of 160 households belonging to three Hindu castes, Bheel, Koli, and 

Menghwar, and two Muslim castes, Khaskheli and Langa.  The territorial lines of various 

castes are also shown in Exhibit I.37.  Exhibit I.38 shows the layout of the same village 

identifying different types of structures and facilities by different symbols.  The key 

observations are as follows: 

 The territorial limit of each caste is very clearly defined.  Langa have two separate 

clusters.  Each cluster is occupied by two separate sub-castes of Langa; 

 Although each caste has a separate cluster, there are no divisions on religious 

lines.  The clusters of the three Hindu castes, Bheel, Koli, and Menghwar are 

located alongside the Muslim clusters; 

 Kolis have a small cluster.  Reportedly eight families are living there.  Although 

they have separate huts, all of them are living within the same enclosure; 

 Except for one Langa cluster in the northwest, all the houses are within 250 m 

unsealed road; 

 There are 11 water wells in the village.  All clusters have at least one well, except 

the Koli cluster.  The number of wells in each cluster are as follows: 

 Khaskheli 2 

 Langa (west)  4 (including one recently dug) 

 Koli none 

 Bheel 2 (including one recently dug) 

 Menghwar 1 (recently dug) 

 Langa (East) 2 

 Total 11 (including 4 recently dug) 

The wells are, in general, located away from the dwellings.  This allows members 

of other castes to draw water from the well without interfering with the privacy of 

the host caste.  Although the water wells are owned by various castes and are 

mainly dug to meet the water requirements of the owning community, it is not 

unusual to share water with other residents of the village.  For example, Kolis in 

Kharo Jani obtain water from the Bheel wells;
26

 

                                                      
26

 Need more information on: water sharing arrangements, inter-ethnic sharing, conflicts on water, well 

ownership and cost sharing mechanism. 
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Exhibit I.37: Kharo Jani Village 

 

Blue lines show the territorial limits of various castes 
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Exhibit I.38: Layout of Kharo Jani Village 
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Livestock watering troughs are constructed around the water wells.  The troughs 

are concrete-lined to minimize water loss.  The number of troughs may vary and 

can be in rectangular or triangular shape.  In a more elaborate design up to seven 

troughs may be constructed.  The troughs are separated by hedges thus allowing 

various herds to drink water simultaneously without intermingling.  The troughs 

are designed in the form of arcs of circle as shown in Exhibit I.39; 

 There is one Muslim graveyard in the village.  There is no graveyard for Hindus 

who bury the dead bodies in a graveyard located about five kilometer from the 

village; 

 There are more than 20 livestock pens in the village.  The pens are constructed 

20-50 m from the houses.   

Exhibit I.39: Livestock Watering Points 

 

 

I.5.3 Family Dwelling 

The territorial limit of a Thar family dwelling is defined by the fencing.  The fence is 

most commonly in the form of a hedge made of dried thorny bushes (Exhibit I.40).  

Occasionally, mud walls are built instead of hedges.  Inside the fenced area, a single 

nuclear family, a joint family or an extended family may reside.   
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Exhibit I.40: Hedges Used to Define Mark Property Line and Protect Privacy 

 

 

 
The main structures are built around an inner court.  The court in the form of a platform 

is 20 to 40 cm raised from the surrounding land.  It is also demarcated by a low mud wall.  

The court floor is plastered using cow dung and clay plaster.  Usually there is only one 

platform.  However, in the homes of more effluent families, particularly those of the 

Thakurs—an upper Hindu caste, an area is set aside separate from the main platform for 

guests.  There are at least two circular huts, chaunras, in every dwelling.  In a two-hut 

dwelling, one hut is used as kitchen and the other as living room-cum-bed room.  Larger 

families, joint and extended families and effluent households have multiple huts within 

the dwelling.   

Exhibit I.41: Various Housing Structures Around a Central Platform 
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The internal court is the most important part of the house throughout the desert region.
27

  

This is the family space as well as the service area.  This is where the family sits to eat, 

relax, children play games, and women work on handicrafts.  All key structures are 

strategically built around this court.  These include storage space for food supplies, 

fodder, family belonging, water pots, worship areas, and washing areas.  Some of these 

structures are shown in Exhibit  I.42.   

Exhibit I.42: Housing Structures in the Socioeconomic Study Area 

 

 

 Barn  Landhi, the storage area 

 

 

 A trough used for mixing mud   Fodder storage 

 

 

 
Outer storage  Tanka, water storage 

 

                                                      
27

 Kulbushan Jain and Minakshi Jain.  2000.  Architecture of the Indian Desert.  Ahmedabad (India):  AADI 

Design Centre. 
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I.6 Employment 

Employment has a direct impact on poverty, income distribution and economic 

development.  There are certain issues inherent to employment such as literacy and skill 

levels.  In 2009, , 46% of Pakistan‘s labor force had only one year of education.
28

  An 

unskilled and uneducated workforce is unable to compete in the global market and 

contribute to economic development of the country. 

The state of employment is comparatively better in Sindh than in other provinces of 

Pakistan.  The workforce in Sindh is the most productive amongst all the provinces of the 

country and has witnessed a sharp increase in numbers, in comparison to Punjab and 

Khyber Pakhtunkhwa, since FY2001 (Exhibit I.43).
29

 
30

 

Exhibit I.43: Productivity of Workers and Change in Job Creation by Provinces 

 
In financial year 2011 (FY2011), Pakistan had a labor force of 57 million people, of 

which 14 million (25%) belonged to the Sindh Province.  Exhibit I.44 gives the rural and 

urban split of the employed labor force within the country for FY2011.  Punjab has the 

highest share in the employed labor force of Pakistan followed by Sindh, which is 

consistent with its share in Pakistan‘s total population.   

                                                      
28 

 Pakistan Economic Survey, FY2008-09, Finance Division, Government of Pakistan
 

29
  Workforce productivity is the amount of goods and services that a worker produces in a given amount of 

time.
 
  

30
  Balochistan Economic Report, May 2008, World Bank, Asian Development Bank and Government of 

Pakistan 
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Exhibit I.44: Employed Labor Force by Rural-Urban Classes, FY2011 

 
 

Of the total employed labor force of Sindh, only 16% are female, which indicates a large 

gender disparity (Exhibit I.45).  Females from rural Sindh form a larger share in the 

employed labor force in comparison to the females from urban Sindh.  This is consistent 

with representation of urban female in comparison to rural female in the employed labor 

force of other provinces and indicates the high involvement of females in agricultural 

activities, which is the main source of livelihood in rural Pakistan. 

Exhibit I.45: Distribution of the Employed Labor Force in Sindh by Gender and Area, 

FY2011 
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I.6.1 Occupational Profile 

In FY2011, nearly half of the employed labor force of Sindh was engaged in agriculture 

and forestry related activities, which includes employment in the livestock sector 

(Exhibit I.46).
31

  The proportion of those employed in the agriculture and livestock 

sector is on the increase and has risen by nearly 10 percentage points over the last five 

years.  This is possibly due to the labor-intensive characterization of the agriculture sector 

of Pakistan.  Wholesale, retail and hotel businesses come next, accounting for 15% of the 

employed labor force in Sindh.  Nearly 80% of the females employed in Sindh are from 

the agriculture and livestock sector. 

Exhibit I.46: Employment by Occupations, FY2011 

 

The economically active population of Tharparkar district, as reported in the 1998 census, 

was estimated to be 22% of the total population and about 37% of the population aged 

10 years and above, inclusive of child labor in the carpet industry.  Almost 77% of the 

employed population of Tharparkar district was engaged in agriculture, livestock, and 

forestry.  Other occupations in the district include woodwork, wool weaving, 

leatherwork, jewelry making, cloth dyeing, embroidery, and snake charming.   

The number of people involved against each occupational activity is given in 

Exhibit I.47.  Some of the people reported involvement in multiple occupations, which 

have been considered in the total count given against each occupation.  Agriculture, 

livestock herding and artisans constitute 76% of the surveyed population mix by 

occupations. 

                                                      
31  

Labor Force Survey, FY2011, Statistics Division, Federal Bureau of Statistics, Government of Pakistan 
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Exhibit I.47: Types of Occupations Reported within the Study Area 

 
 

Exhibit I.48 displays a less diverse occupational profile for the Study Area, which 

suggests lesser variety in the job opportunities available to the people in the Study Area.  

A less diverse economy increases the risk to volatilities caused in the associated markets 

and with large dependency on a few sectors, can increase risk of abrupt collapse of the 

economy.  With an agrarian economy, such as that of the Study Area, the possibility of 

drought and famines increases. 

Exhibit I.48: Types of Occupations by Gender within the Study Area 

 Within Block Study Area 

Male Female Male Female 

Agriculture  51 3 167 5 

Livestock herding  40 1 114 2 

Artisans  24 10 64 21 

Labor  19 2 69 4 

Trade and Business  7 – 21 – 

Service  11 – 22 – 

 

I.6.2 Unemployment 

Unemployment, as defined under the Labor Force Survey of Pakistan, comprises all 

persons ten years of age and above who were not in paid-employment or self-

employment, available for paid employment or self-employment, and seeking work.  
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Persons who are not currently available for work due to illness, temporarily laid off, or 

apprentices and not willing to work are also included in this category.  Those unwilling to 

work are not included in unemployed (are categorized as not employed).  These rates do 

not take into account the population who are not employed (willfully).  Sindh has the 

second lowest male unemployment rate in the country after Balochistan (Exhibit I.49) 

and the lowest female unemployment rate. 

Exhibit I.49: Unemployment Rate, FY2011 

 

The unemployment rates for the Study Area, as shown in Exhibit I.50, include all those 

people aged 10 years and above that were not working at the time of the survey.  In 

contrast to the definition for unemployment followed under the national surveys (given 

above), it includes those willfully unemployed.  As a result, the unemployment rate is 

very high amongst females (92% within the Study Area), since it includes women who do 

not seek jobs owing to cultural restrictions. 
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Exhibit I.50: Unemployment Rate in Surveyed Population of Ages 10 Years and Above 

 

 

I.6.3 Child Labor 

Under a survey conducted in 2010, 33% of the children interviewed, between ages five to 

14, were working full time and not studying.  Up to 66 % of the children, of which 82% 

were girls, were involved in household chores, such as collecting firewood and washing.  

Main work related activities included tending to the livestock (31%), helping in farming 

(26%) and carpet weaving (7%).  On average, these children were working 6.8 hours per 

day.  Poverty was cited as the main reason for working children. 

In the surveyed population, amongst the children aged five to 14 years, 16 cases of child 

labor were reported, of which three were studying and working.  These form 5% of the 

population aged five to 14 years.  Of these, 11 (69%) were involved in carpet weaving. 

I.7 Local Economy 

Sindh plays a pivotal role in the national economic and development agenda.  It has the 

highest concentration of urban population at 49%,
32

 as compared to an overall country 

average of 37%, making it the most urbanized and economically developed province of 

Pakistan.
33

  However, Tharparkar district is largely rural (96% according to the 1998 

census) and represents the underdeveloped Sindh. 

                                                      
32   

Government of Sindh Official website, http://www.sindh.gov.pk/aboutsindh.htm, (Date Accessed: 
September 19, 2011) 

 

33  
Pakistan Economic Survey, FY2011, Finance Division, Government of Pakistan

 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Within Block Study Area

U
n

e
m

p
lo

y
m

e
n

t 
R

a
te

 

Male

Female

http://www.sindh.gov.pk/aboutsindh.htm


ESIA of Block VI Lignite Mining Project 

Hagler Bailly Pakistan  Appendix I 

R3E03TCO: 04/30/13 I-61 

I.7.1 Characterization of the Provincial, District and Local Economies 

The contribution of Sindh province to the national Gross Domestic Product (GDP) is 

around 33%, the second highest after the Punjab province.
34

  In addition, Sindh 

contributes 70% of the country‘s income tax revenues and 62% of its sales tax 

revenues.
35

  The high level of industrialization in Sindh province is evident from the fact 

that the province is home to half of the country‘s textile and sugar units, 20% of the pulp 

and paper mills, and 35% of edible oil industry;  accounting for 34% of Pakistan‘s total 

industrial capacity in large-scale manufacturing and 25% of small-scale manufacturing.
36

  

The industrial or manufacturing sector forms the largest share in the provincial GDP 

(Exhibit I.51).
37

  However, most of these industries are located in Karachi and its 

suburbs, and to some extent in Hyderabad. 

 

Exhibit I.51: Sindh GDP, FY2008 

 

 

Within Tharparkar district, agricultural and livestock activities are the main source of 

income for the people.  The district contributes more than 22% of the livestock of Sindh 

province.
38

  Agriculture depends on rainfall, which is often erratic and falls between July 

and September.  After the rains, the desert subsoil aquifers are recharged and the 

                                                      
34  

GDP is the market value of all goods and services produced within a country. It is considered an indicator 
of a country's economic wellbeing. 

35  
Sindh Board of Investment, Government of Sindh. According to the World Bank estimates, Sindh’s 
contribution in the national GDP is 29%.

 

36  
Ibid

. 

37  
World Bank Staff estimates, FY 2008

 

38  
Herani. G. M.et al, 2009, Livelihood Diversification and Opinion Polls’ Analysis: Evidence From 
Tharparkar-Sindh (Pakistan), Indus Journal of Management & Social Sciences
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pasturelands are regenerated.  However, by February, the aquifers are often depleted and 

the pasturelands dry up.
39

 

The economy in the Study Area is largely based on agriculture and livestock.  

Exhibit I.52 gives the distribution of the total income in the surveyed households by key 

employment sectors.  These estimates suggest that up to half of the Study Area‘s GDP 

(measured in terms of total income from the factors of production, i.e., labor, in the 

surveyed population) is generated from agriculture and livestock related activities. 

Exhibit I.52: Sectoral Distribution of Total Income of Surveyed Households 

 

 

I.7.2 Agriculture 

Sindh‘s diversified economy also consists of a well-developed agricultural base 

supported by an effective irrigation network on the Indus River.  Around 15% of the 

country‘s wheat, 36% rice, 26% sugar cane, and 49% of cotton is cultivated in Sindh.
40

 

Approximately 50% of the area of Tharparkar district is cultivable, for at least one season 

after proper monsoon.  About 27,000 hectares (60,000 acres) of land within the district is 

irrigated through the Thar Minor of Jamrao Canal.  Crops grown on irrigated lands 

include cotton, wheat, sugarcane, rice, chilies, fodder and vegetables.  Crops grown on 

rain-fed lands, such as the Study Area, include sorghum (jawar), millet (bajra), guar, 

moth beans, moong beans and sesame.
41

  All the irrigated farmlands are located within a 

                                                      
39  

Thar Profile, Thardeep Rural Development Programme, http://www.thardeep.org/?Thar%20Profile  (Date 
Accessed: September 16,2011) 

40  
Sindh development Review 2008-09, Planning and Development Department, Government of Sindh

 

41  
Development Statistics of Sindh, 2006, Sindh Bureau of Statistics.
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relatively narrow belt on the western fringes of the Tharparkar district.  Agriculture in the 

remaining district, including the Study Area, is rain-dependent.  

The people of Thar categorize the lands by the three major land uses, namely: (i) private 

housing lands; (ii) private agricultural lands; and, (iii) common grazing lands (locally 

known as ‗gaochar’).  The people claim that all these lands belong to them since pre-

historic times and they can use these lands as and when they need for any purpose, such 

as building residential, commercial and community structures, including dug-wells; 

developing and using the lands for crop cultivation; grazing their animals; and collecting 

fodder, firewood and building materials (bushes, timber, sand, etc.).   

In contrast, the government claims ownership of this land and states that the people have 

been allotted and allowed pieces of land for building private dwellings and other private 

and community structures;  cultivating crops; and practicing their traditional usufruct 

rights of grazing animals, and collecting fodder, firewood and building materials.  In 

addition, the government enforces a legal restriction allowing the locals to use soil till a 

depth of up to only four feet at their own will; below that limit, the land is a public 

property, which may include groundwater and minerals.  Therefore, even for digging 

wells, people are legally bound to obtain permission from the government, represented by 

the District Officer Revenue (DOR) at the district level.  

According to the DOR, Tharparkar (at Mithi), all people already possessing and using the 

lands for housing and agricultural purposes have been allotted those lands legally, and 

those who develop new areas of land for such purposes can apply for allotment after five 

years on undisturbed possession and use of that land.  All such developments and 

possessions by the people are recorded by the respective tapedar
 
in his field book,

42 
 

which is updated on a yearly basis.  However, allotment of lands is not made until the 

interested persons apply for and obtain allotments, which they mostly avoid due to 

allotment costs and lengthy legal procedures.  Consequently, most of the new land 

developments and possessions are not recorded and regularized, and hence, the 

ownerships and sizes of lands in the revenue records understate the actual ownership and 

sizes of developed and possessed lands. 

Views of agriculture land in the Study Area are shown in Exhibit I.53. 

                                                      
42  

Tapedar (Land Records Clerk) is the lowest level field staff of Revenue Department responsible for a 
Tapa (cluster of villages). 
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Exhibit I.53: Agricultural Land in the Study Area 

 

 

 
 

I.7.3 Livestock 

Generally, livestock in Tharparkar depends on grazing in pastures and crop residues.  The 

duration of livestock tenure (or share agreement) between livestock owners and 

shepherds is typically 4, 6 and 7 years for goats and sheep, cows, and camels, 

respectively.  The shepherds are responsible for looking after the animals, whereas the 

owner shares the cost incurred on purchase of fodder and medicine equally.  Animals are 

sold with consent of both the owner and the shepherd.  In addition to sharing, livestock 

herding is also done by hiring shepherds to look after the herd on daily or monthly wage 

basis.  Women are especially involved in livestock herding and play an important role in 

this occupation.  Photographs of livestock commonly owned in the area are shown in 

Exhibit I.54. 

Exhibit I.54: Livestock in the Study Area 

 

 

 
Sheep  Cattle  
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Camel  Donkeys 

Generally with pastoralism, two types of movements occur, namely nomadism and 

transhumance.  Nomadic pastoralism is a form of agriculture where livestock are herded 

in order to find fresh pastures on which to graze following an irregular pattern of 

movement - in contrast with transhumance, where seasonal pastures are fix.
43

  Nomadism 

does not exist in the Study Area and only the transhumance form of pastoral farming is 

practiced. 

Cattle are regarded as the key livelihood related asset of the Thari people.  It provides 

them milk, cheese, butter, meat, hides, and wool, which they consume themselves or sell 

in the market.  Cattle are sold in cattle fairs occasionally.  The main cattle fair near the 

Study Area is held in Islamkot.  Some livestock traders also buy cattle directly from the 

villages.  The cattle from the Study Area are then taken to Karachi and other towns of 

Sindh province for sale. 

A large number of livestock was recorded in the surveyed villages.  The livestock owned 

by the surveyed population mainly consisted of goats, sheep, cow and camels.  The 

surveyed households also reported a small number of horses, buffalo and bullock.  

Exhibit I.55 shows the livestock in surveyed households by animal type and the average 

price of each animal.  Exhibit I.56 shows the livestock owned per surveyed household. 

In FY 2006, there were six veterinary hospitals, two dispensaries and 67 veterinary 

centers in Tharparkar district.
 44

 

None of the surveyed villages has any veterinary facilities.  The closest veterinary facility 

to most of the villages is located in Islamkot town.  The average distance from the 

villages in the Study Area to a veterinary facility is19 km. 

 

                                                      
43  

Kottak, C.P., 2002, Cultural Anthropology, 9
th
 edition, Boston,  Mc Graw Hill

 

44  
Development Statistics of Sindh, 2006, Sindh Bureau of Statistics.
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Exhibit I.55: Livestock Population in the Study Area and Average Price of Livestock 

 Average Value per Animal, PKR Total Livestock in Surveyed Households 

Bullock 30,000 3 

Cow 33,378 222 

Buffalo 70,000 3 

Goat 4,678 2,606 

Sheep 3,695 935 

Donkey 4,815 265 

Horse 37,000 10 

Camel 92,175 133 

Poultry 227  68 

Exhibit I.56: Livestock Ownership per Surveyed Household 

 

 

I.7.4 Art and Crafts 

Craft production also plays an important role in the village economy.  Thari women make 

carpets and embroidery, which are sold in the market.  Hand fans and camel trappings 

made by women are also source of income for some families in every village.  Both men 

and women make cattle decorative ornaments, which are sold in the market.  However, 

camel decorative ornaments especially camel blanket (jhull), camel garland (ganee), 

camel bridle and necklace (mahaar and gorband), camel face pendant (morr), camel 

headdress (mathe dak) are made for commercial purpose.   

Women also earn a considerable amount from the sale of rallis (appliqué patchwork).  

Women of every caste are skilled in making rallis. 
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I.7.5 Household Resource Management 

Tharparkar district is an underdeveloped area where poverty is quite prevalent.  The 

households, operating as independent microenterprises, often have to manage their 

expenses by incurring debts as their regular income falls short of their expenditures. 

I.7.5.1 Household Expenditures 

Average monthly household expenditure in the surveyed population was PKR 118,098 .  

Distribution of the household expenditure against various expenditure heads is illustrated 

in Exhibit I.57.  

Food expenditures form the largest expense head in the household budget.  Between two 

to 22% of the food expenses are met through subsistence agriculture or livestock rearing 

within the surveyed households.  After food, farm related expenditures form the largest 

share in the overall household budget. 

Exhibit I.57: Average Annual Household Expenditure in Surveyed Population 

Expenditure Heads Average Annual, PKR 

Food  62,853  

Clothing  5,990  

Electricity Charges  3,669  

Fuel (Kerosene, LPG etc.)  3,296  

Dwelling and Accommodation  
(rent or maintenance)  

3,005  

Self Consumption on festivals  2,780   

Medical  5,933  

Education  4,455  

Communication  3,314  

Transportation  6,480  

Social Obligations  
(alms, charity, gifts, burials etc.) 

9,680  

Farm Related Expenditures  12,414  

Veterinary Fees 4,542  

Other Expenditures  16,918  

Annual Average Expenditure per 
Household  

118,098  

 

I.7.5.2 Income and Debt 

The average annual income per surveyed household was reported to be PKR 138,559 .  Thus, on 

average, the annual income per household in the Study Area is 17% above the annual expenditure 

per household.  Exhibit I.58 shows the average annual income per household in the surveyed 
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population by occupation type.  People on a salaried income, serving as government and private 

employees, have the highest income.  However, only 23 cases reported salaried income as a 

source.  Salaried employment often has a higher educational requirement and the lower 

employment in such positions indicates the lower literacy level in the Study Area (see literacy 

levels in the Study Area, discussed in Section I.9). 

Exhibit I.58: Average Annual Household Income Occupation Type in Study Area 

Income Source Average Annual Income, 
PKR 

Households Reporting 
Income Source 

Farming 53,624 36.4% 

Livestock 38,777 25.5% 

Salary 148,539  5.2% 

Remittance by Members 43,143  1.6% 

Trade and Business 88,256  4.1% 

Arts and Craft Making 68,349  9.8% 

Others 54,995  17.0% 

Annual Average Income per Household 138,559   

 

Up to 55% of the surveyed households were indebted.  The main reason for debt was 

their inability to meet additional expenses relating to farming, livestock or healthcare.  

Some surveyed households had borrowed money despite their income exceeding their 

expenditures.  The reason cited for this was that such households feared that large 

amounts of money would be unavailable in case larger expenditures were required later.  

Although borrowing from relatives is a preferred source of credit for many families, 

moneylenders and shopkeepers advance more than half of the loans.  Since options are 

limited, local moneylenders tend to trap poor families in loans with interests ranging as 

high as 40% to 120%.
45

  In recent years, microfinance loans by the Thardeep Rural 

Development Programme (TRDP) and Pakistan Poverty Alleviation Fund (PPAF) have 

been introduced as a way to reduce poverty.
46

  The average annual debt per surveyed 

household was PKR 45,079.  Exhibit I.59 shows sources of debt in the Study Area. 

                                                      
45  

Reaching Out from Thar to Other Arid Zones of Sindh, Annual Report 2004-05; Thardeep Rural 
Development Programme (TRDP) 

46  
The Zarai Taraqiati Bank Ltd. (ZTBL) has offered agricultural loans totaling about PKR 150 million, but 
only within the irrigated areas of the Tharparkar district. 
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Exhibit I.59: Households by Source of Debt 

 

I.7.6 Poverty and Needs Assessment 

Poverty incidence in Sindh and other provinces of Pakistan is shown in Exhibit I.60.  

After Balochistan, Sindh has the highest rural poverty incidence at 31%. 

Exhibit I.60: Poverty in Pakistan, FY2006 

 

 

Tharparkar has been ranked as one of the most deprived districts provincially and 

nationally.  Social Policy Development Center (SPDC) in 2001 indicated Tharparkar as 

the most deprived district in Sindh and 84
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depravation.
47

  A more recent analysis by SPDC in 2005 showed that the provincial 

ranking for Tharparkar improved marginally, with the district being ranked 15
th

 out of 

16 districts in Sindh.
48

  National rankings for 2005 were unavailable.  The same report by 

SPDC gives the predicted percentage of population below the poverty line at 30% for 

Tharparkar in 2005; 44% in urban areas and 24% in rural areas. 

The poverty line of Pakistan is based on a consumption of 2,350 calories per adult 

equivalent per day.  The latest estimate of the inflation-adjusted poverty line for 2006 as 

reported in the FY 2008 Economic Survey of Pakistan was PKR 944 per adult equivalent 

per month.
49

  Inflating this number for inflation estimates from FY 2007 to FY 2010, the 

poverty line of Pakistan in FY 2010 has been calculated as PKR 1,538.  Based on this 

estimate for poverty line, 52% of the surveyed households fall below the poverty line.   

I.8 Physical Infrastructure 

Urban services in the smaller cities of Sindh fall far short of targets for quality, 

continuity, and coverage.  Only about half the urban population of Sindh province, 

outside of Karachi, has access to piped water.  The water quality is poor and the water 

often flows for only two to four hours a day.  Sanitary drainage is extremely limited and 

sewer lines are often blocked.  No sanitary landfills exist, which leads to solid waste 

being disposed by burning or illegal dumping in open spaces or drainage channels 

causing blockage and pollution.
50

  Most of the households in rural Pakistan do not have 

access to adequate potable water, while many lack toilets and adequate sanitation system. 

The situation in Tharparkar district and the Study Area is no different from other rural 

areas of the country.  A water supply scheme is only available in one settlement and 

electricity is not available in any of the surveyed settlements within the Block.  Access to 

the Study Area is only possible by road and no airport exists in the district.  Majority of 

the population does not have access to latrines and health facilities in the district in 

general and the Study Area in particular. 

I.8.1 Roads and Transportation 

The total road network in Sindh province, including federal roads, is reported to be more 

than 36,500 km in length.  As per a survey conducted by the Sindh Road Management 

Unit in FY2001, about 70% of the road network required reconstruction.
51

  

According to Sindh Government data, there are 210 km of provincial highways, 92 km of 

access roads and 397 km of secondary roads in the Tharparkar district.
52

  The information 

                                                      
47  

Annual Report on Poverty, 2001, Social Policy Development Center 
 

48
  Social Development in Pakistan, Annual Review 2006-07, Social Policy and Development Center, 

Karachi 
49  

Pakistan Economic Survey, FY2007-08, Finance Division, Government of Pakistan
 

50  
Investment

 
and Reforms for Cities in Pakistan’s Sindh Province, Asian Development Bank, 

http://beta.adb.org/news/investment-and-reforms-cities-pakistans-sindh-province (Date Accessed: 
September 15, 2011)  

51  
Works and Services Department, Government of Sindh, 
http://www.sindh.gov.pk/dpt/worksandservices/highway.htm (Date Accessed: September 15, 2011).

 

52  
Ibid.

 

http://beta.adb.org/news/investment-and-reforms-cities-pakistans-sindh-province
http://www.sindh.gov.pk/dpt/worksandservices/highway.htm
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does not provide details of these categories.  However, based on an analysis of 

infrastructure maps and other source, it is understood that the provincial highway is the 

blacktop road running east to west through the district from the district boundary of 

Badin and Tharparkar districts to Nagarparkar town, whereas access roads are the 

blacktop roads connecting larger villages to the provincial highway.  Secondary roads are 

unsealed roads connecting the remaining settlements with the blacktop road network.   

Within the Study Area, the lengths of the blacktop and unsealed roads are 20 km and 

127 km, respectively.  Views of blacktop and unsealed roads are given in Exhibit I.61.  

In addition, there are 27 km of unsealed roads that are available for travel for most part of 

the year, except between July and September when fields are cultivated.  The length and 

location of such tracks may vary with the variations in the seasons.  Within the Study 

Area, there are seven settlements within five kilometers of the blacktop road, 13 within 

10 km and eight settlements at a distance of more than 10 km (see Exhibit I.62).  Inside 

the Block, other than the village of Ranjho Noon, which is located within one kilometer 

of the blacktop road, all settlements are located at a distance of five to ten kilometer of 

the nearest blacktop road.   

Exhibit I.61: Black Top and Unsealed Roads 

 

 

 
Black Top Road  Unsealed Road 

Exhibit I.62: Approximate Distance of Settlements from Blacktop Roads 

No. Settlements Distance (km) 

 Within 1 km 

1. Banbhinyo Bheel 0.3 

2. Kanhe Ji Dhani 0.3 

3. Seengaro 0.4 

4. Mansingh Bheel 0.5 

5. Ranjho Noon* 0.5 

6. Magho Bheel 0.6 

7. Sonal Beh 0.8 
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No. Settlements Distance (km) 

 Within 5 km 

8. Noray Ji Wandah 1.8 

9. Parbho Ji Dhani 3.0 

10. Aban-jo-Tar 3.5 

11. Kharo Jani* 4.9 

12. Poonje-Ji-Wandah 5.1 

13. Meenho Lanjo 5.3 

14. Jan Mohammad Noon 5.5 

15. Yaqoob-Ji-Dhani* 5.8 

16. Yousuf-ji-Dhani* 6.6 

17. Monhtar 7.4 

18. Gangoo Ji Dhani* 8.0 

19. Bitra 8.1 

20. Salar-ji-Dhani* 8.5 

 More than 10 km 

21. Jaman Samo 10.5 

22. Jodho Bheel 10.8 

23. Baka karan 10.9 

24. Kachhibo Je Dhani 11.0 

25. Meghay Jo Tar 11.1 

26. Mithe Ji Wandh 12.1 

27. Saleh Janjhi 13.5 

28. Anchle-ji-Dhani 14.7 

* Settlements within the Block 

 

There is one airstrip in Islamkot, but it is currently not used for commercial flights.  The 

main mode of transport in the district is by road.  Transport facilities are in the form of 

passenger vans that traverse different parts of the district.  In some parts of the district, 

traditional means of transport, mainly transport by camels, are still used.  Kekra, a form 

of local transport made from the army trucks belonging to the World War II period and 

locally adapted for desert use, has been a reliable mode of transport in the Thar Desert for 

many a decades and is still used for travel through the desert along the sealed and 

unsealed roads (see Exhibit I.63).   

The conditions for travelling in the Study Area are the same as those in rest of the 

Tharparkar district.  Road transport is the only reliable means of travel, there is no air 

travel or train service available in the Study Area.  Jeeps are used to travel to different 

parts of the Study Area and nearby towns.  Camels are used as means of transport by 

those who cannot afford to travel by jeeps.   
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Exhibit I.63: Modes of Transport in the Study Area 

 

 

 
Travel by Camel  Kekra  

 

I.8.2 Water Supply and Water Quality 

In FY2007, 47% of the people in Sindh province had access to tap water.  Almost 32% 

accessed water using hand pumps, while the rest used motor pumps or dug wells.  In 

Tharparkar district, tap water coverage was at 9% in FY2007, while in the rural areas of 

the district, tap water supply was reported at 7% in the same year.
53

   

According to the district rankings prepared under the Pakistan Millennium Development 

Goals, 2006, Tharparkar was amongst the bottom ten districts for drinking water supply. 

In the Thar Coalfield area, 48% of the 300 wells yield sweet drinking water.
54

  Only two 

surveyed villages, Ranjho Noon (within the Block) and Saleh Janjhi (within 5 km of the 

Block‘s boundaries), reported having a water supply system in place, though the system 

in Saleh Janjhi was not functional at the time of the survey.  The rest of the population in 

the Study Area relies mostly on ground water to meet their water requirements.  In the 

surveyed villages, there are about 200 wells.  According to the feedback provided by the 

respondents, water of 150 wells is drinkable and the rest undrinkable.  Water is extracted 

by using ropes attached to pulleys usually pulled by camels or donkeys.  It was observed 

during the field visit that in some cases where donkeys or camels were not available, the 

water had to be pulled up manually (see Exhibit I.64).  Groundwater in most of the 

villages was observed to be turbid and brackish.   

Communities in Thar, with lack of access to centralized water supply schemes, have their 

own traditional methods of surface water collection and storage.  Apart from the dug 

wells, tankas and taraiees are traditional methods used to store and exploit surface water 

(see Exhibit I.64).  Normally, a tanka is a dug well with an approximate catchment area 

of 10 to14 ft.  Depth of these tankas depends upon the amount of precipitation received 

and nature of soil.  It is commonly observed to be owned and operated by the women.  A 

taraiee is a natural depression in the ground, which is filled up with water during the 

                                                      
53  

Pakistan Social and Living Standards Measurement Survey, 2006-07, Federal Bureau of Statistics, 
Islamabad. 

54  
Socio-Economic and Environmental Aspects of Coal Mining in Tharparkar District, 2009, Thardeep Rural 
Development Programme, Karachi. 
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rains.  Water from these ponds is used by the nearby settlements, mainly for their cattle, 

but in days of acute water shortage, it may be consumed by the people for drinking 

purposes as well.   

Exhibit I.64: Water Resources of the Study Area 

 

 

 
Dug well  Manual water extraction  

 
 

 

 
Tanka  Taraiee 

 

I.8.3 Power and Fuel Supply  

In Tharparkar district, 15% of the households have electric supply, while the rural areas 

of the district have only 12% electric supply coverage.  About 50% of the population of 

Sindh uses wood or charcoal and 44 % use natural gas and oil as fuels.  Almost 99% of 

the cooking fuel requirements in Tharparkar district are met by burning wood and 

charcoal.
55

 

None of the surveyed villages within the Block had access to electricity.  Outside the 

Block, 35% of the surveyed villages in the Study Area had electricity.  People of the 

other villages use battery driven torch lights to meet their basic power needs.  There is no 

natural gas supply in the Study Area and the entire population uses fuel wood and 

charcoal as cooking fuels.  The residents of two villages, Kharo Jani and Ranjho Noon, 

                                                      
55  

Pakistan Social and Living Standards Measurement Survey 2006-07, Federal Bureau of Statistics, 
Islamabad. 



ESIA of Block VI Lignite Mining Project 

Hagler Bailly Pakistan  Appendix I 

R3E03TCO: 04/30/13 I-75 

reported use of Liquefied Petroleum Gas (LPG) to meet domestic requirements, while 

four villages used kerosene as cooking fuel. 

I.8.4 Communication  

The communications network in Tharparkar district is not well developed compared to 

other districts of Sindh province.  The district has 29 post offices and 11 telephone 

exchanges.
56

  However none of the post offices or telephone exchanges is located in the 

Study Area.  Limited internet access is available in Islamkot and Mithi, the nearest towns 

to the Study Area.   

Cellular phones are the main mode of communication for the people of the Study Area.  

All of the villages have mobile network coverage.  Wireless phones are also available in 

14 of the surveyed villages.   

I.8.5 Sanitation and Waste Disposal  

In Sindh province, 15% of total households do not have any toilets.  The sanitation 

situation in rural areas in the province is poor when compared to that in urban areas.  

Only two percent of the urban households do not have toilets in comparison to 27% of the 

rural households.
57

   

Tharparkar was ranked at 94 in the overall country rankings for sanitation coverage, 

which ranks the district amongst the bottom ten in the standings in 2006.
58

  In 

Tharparkar, 43% of the households have toilet facilities located inside the house, while 

the rest of the population mainly uses any open fields located nearby.  In the rural areas 

of the district, the situation is even worse and almost 58% of the households have no 

toilet system.
59

 

There is no effluent disposal and treatment system reported in any of the surveyed 

settlements.  According to the findings of the field survey, pit latrine system was reported 

in 52% of the surveyed settlements, while the rest of the settlements use open fields for 

such needs.  Two settlements within the Block had pit latrine system.  It was observed 

during the field visit that the waste is normally dumped in open spaces at some distance 

from the nearest houses.  Wastewater from households is drained out of the house into the 

open drains flowing along the streets or to a nearby pond where the wastewater of the 

surrounding households is accumulated.   

I.8.6 Law Enforcement 

The law and order situation in Tharparkar district is generally peaceful.  An almost 

negligible number, 35 out of 11,900 registered criminal cases reported in Sindh province, 

                                                      
56 

 Socio-Economic & Environmental Aspects of Coal Mining in Thrparkar District, 2009, Thardeep Rural 
Development Programme, Karachi 

57
  Pakistan Social and Living Standards Measurement Survey, 2006-07, Federal Bureau of Statistics, 

Islamabad 
58   

Pakistan Millenium Development Goals Report, 2006, Planning Commission, Center for Research on 
Poverty Reduction and Income Distribution, Islamabad 

59  Pakistan Social and Living Standards Measurement Survey, 2006-07, Federal Bureau of Statistics, 
Islamabad 
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occurred in Tharparkar district.
60

  There are 14 police stations in the district, none of 

which are located in the Study Area. 

I.8.7 Islamkot Town Planning  

Islamkot is the nearest town to the Study Area and the Thar Coalfield.  The proposed 

development in Thar Coalfield will lead to expansion in terms of population and 

economic development in the town.   

The population of Islamkot in 1998 was 10,427.
61

  Growth rate for Islamkot is 3.37%,
62

 

according to which the population is estimated to be 16,600 in 2012.  This increase in 

town population is evident in the satellite images as shown in Exhibit I.65.  Images 

indicate expansion towards south west of the town center; possibly due to the presence of 

the road.  Another reason for this can be that this part of the town is located away from 

the sand dunes and has a relatively flat topography.  The flat topography makes 

construction easier for general public as well as commercial developers.   

Town planning for Islamkot is currently absent and the town is expanding on land 

availability basis.  Land ownership is distributed evenly between the government and 

local people.  The cost of land for residential purposes is PKR 500 per square feet, while 

a commercial plot costs PKR 100 per square feet.  

Exhibit I.65: Satellite Image of Islamkot in 2004 (L) and 2010 (R) 

 

 

 

 

The percentage of Muslim population is 15% and the remaining 85% mainly comprises 

Hindus.
63

  No religious conflicts have been reported in the area.  However, there is a 

                                                      
60

  Development statistics of Sindh, 2006, published by Sindh Bureau of Statistics, Government of Sindh 
61  

District Census Report of Tharparkar, 1998, Population Census Organization, Statistics Division, 
Government of Pakistan 

62
  Handbook of Population and Housing Census Pakistan,2002, Population Census Organisation 

63  
District Census Report of Tharparkar, 1998, Population Census Organization, Statistics Division, 
Government of Pakistan 
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history of minor sectarian conflicts.  According to the findings of the field survey, there 

are presently 12 mosques and four temples in Islamkot.   

The services available in the town include water supply, cellular and landline phones, 

internet, electricity, transportation, police station and basic health facilities.  Electricity is 

available to 90% of the people.  There is no natural gas supply in the area and people use 

fuel wood, which is obtained directly from the surrounding areas or bought from local 

market, instead.  Municipal water supply is the main source of drinking water and is 

available to about 90% of the population.  The water is normally supplied on a monthly 

or bi-monthly basis, therefore people store water for use in water tanks within their 

houses.  A small portion of the population, about 10%, obtains water from dug wells for 

drinking and other domestic uses.  The water from these wells is brackish.   

Cellular phones are the major source of communication, with 95% of the people in town 

using cellular phones, while about 1.4% of the people have installed landline phones.  A 

post office is located in Islamkot which provides postal and courier services.  Road is the 

main mode of transport within the town and to other parts of the country.  Sindh 

government and the Civil Aviation Authority (CAA) have signed a Memorandum of 

Understanding (MoU) to establish an airstrip at Islamkot in order to facilitate investors to 

reach Thar coalfields by air.
64

   

Health facilities available in Islamkot include a four bed Rural Health Centre and more 

than 20 private health care facilities.  Educational institutions include both government 

and private institutions.  There are two primary and two high schools in Islamkot with 

one inter college.  There are three private middle schools as well.   

National Bank of Pakistan caters to the financial needs of the town residents and a branch 

of a private bank (United Bank Limited).  A police station is also present in town.  Other 

facilities, such as hotels and markets, etc., are also available. 

I.9 Social Service Infrastructure 

Improved social and economic conditions tie in with the education and health of the 

people.  An educated and skilled labor-force is more productive, increases the human 

capital and contributes to the economic growth, which, in turn, helps eradicate poverty 

(higher income levels).  Health is the basic right of every human and improved nutrition 

and healthcare also contribute to bolstering the productivity of the human capital. 

I.9.1 Education 

Over the last few decades, Sindh province has consistently reported the second highest 

literacy rates in Pakistan, following the province of Punjab.
65

  In 1998, 45% of the 

population of Sindh was literate.  By FY2009, the rate increased to 59%.  In comparison, 

the corresponding rates for the whole of Pakistan in 1998 and 2011 were 44% and 57%, 

respectively.  Exhibit I.66 compares the literacy rates in Pakistan and the provinces. 

                                                      
64  

Article published in The News, issue of April 18, 2010. 
http://archive.thenews.com.pk/TodaysPrintDetail.aspx?ID=234753&Cat=4&dt=4/18/2010 (Date 
Accessed: September 26, 2011) 

65
  Literacy is defined as “all those persons ten years of age and above who could read and write in any 

language with understanding, as percentage of the population ten years and above.” 

http://archive.thenews.com.pk/TodaysPrintDetail.aspx?ID=234753&Cat=4&dt=4/18/2010
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Exhibit I.66: Historical Trends in Provincial and National Literacy Rates 

in Population 10 Years and Above
66

 

 

Statistics on literacy for FY2009 indicate that literacy is much higher in the urban areas 

of Sindh province in comparison to the rural areas (Exhibit I.67).  The gender disparity 

in Sindh is significantly high as 45% of the females are literate, in comparison to 71% of 

the males. 

Exhibit I.67: Provinces wise Literacy Rates in Population 10 Years and Above, 

FY2009
67

 

 Total Urban Rural 

Male Female Total Male Female Total Male Female Total 

Punjab 69% 50% 59% 82% 71% 76% 63% 33% 51% 

Sindh 71% 45% 59% 81% 65% 73% 61% 22% 43% 

Tharparkar District 56% 18% 39% 77% 46% 63% 55% 17% 38% 

Khyber 
Pakhtunkhwa 

69% 31% 50% 76% 48% 62% 67% 27% 47% 

Baluchistan 62% 23% 45% 78% 47% 64% 57% 16% 38% 

Pakistan 69% 45% 57% 81% 67% 74% 63% 33% 48% 

 

The literacy rate in Tharparkar district for FY2009 is low at 39% when compared to 

overall Sindh, 59%, and rural Sindh at 43%, as shown in Exhibit I.67.  The 

                                                      
66

  Pakistan Social and Living Standards Measurement Survey (PSLM) 2006-07, Federal Bureau of 
Statistics, Government of Pakistan, Islamabad 

67
  Pakistan Social and Living Standards Measurement Survey (PSLM) 2008-09, Federal Bureau of 

Statistics, Government of Pakistan, Islamabad 
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1998 population census reported the literacy rate of Tharparkar district at 18% - 28% for 

males and 7% for females.  Since 1998, the district has recorded an improvement in 

literacy by 21 percentage points, which has led to it ranking fourth among the top ten 

fastest growing districts of Pakistan in terms of enrollment rates under an assessment 

conducted in FY2006 for the progress on Millennium Development Goals.  However, the 

district continued to be ranked very low, in terms of the literacy rate, both within the 

Sindh province and at the national level.  Tharparkar is ranked 91
st
 out of 98 districts 

nationally and 21
st
 out of 22 districts in Sindh province in terms of literacy rate, which 

shows lack of adequate educational facilities in the district.
68

   

The literacy rate in the surveyed population of ages 10 years and above was found to be 

27% - 42% in males and 11% in females (Exhibit I.68).  Youth literacy rate, including 

population of ages 15 to 24, in the surveyed population was 32% - 48% for male youth 

and 10% in female youth.  This shows that the youth has higher literacy as compared to 

the overall population.  However, for females, youth literacy is slightly lower than the 

overall female literacy. 

Exhibit I.68: Literacy Rate in the Study Area 

 

I.9.2 Educational Attainment and Enrollment 

Enrollment in Tharparkar district, in terms of the net primary enrollment rate, is 

comparatively higher than other districts of the province and the country.  Under the 

assessment conducted in FY2006 for the progress on Millennium Development Goals, 

Tharparkar district was ranked 51
st
 out of the 98 national districts and 7

th
 out of the 16 

districts of the province.  A comparison of FY2007 and FY2009 net primary enrollment 

rates in the rural localities shows that Tharparkar district is at par with Sindh province 

                                                      
68

  Pakistan Millenium Development Goals Report, 2006, Planning Commission, Center for Research on 
Poverty Reduction and Income Distribution, Islamabad 
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(Exhibit I.69).  Another important change is the increase in female enrollment, which 

shows that gender disparity in enrollment at the primary level is less pronounced.   

Exhibit I.69: Net Primary Enrollment Rate in Rural Localities
69

 

  2006-07 2008-09 

Male Female Total Male Female Total 

Tharparkar 53% 38% 46% 59% 51% 55% 

Sindh 53% 42% 48% 57% 49% 54% 

Pakistan 56% 48% 52% 64% 54% 57% 

 

The gender wise level of education attained by the surveyed population of ages 15 years 

and above is illustrated in Exhibit I.70.  Results of the household survey show that the 

number of girls having attained primary level of education is higher (84%) as compared 

to boys (69%).  Almost 16% of boys and 9% of girls attended middle school.  This shows 

a high dropout rate after the primary level in the Study Area.  Reasons for the dropout 

could be poverty.  In order to cope with it, children, especially boys, are expected to earn 

for the family, whereas girls are expected to help in household chores.   

Exhibit I.70: Level of Educational Attainment by Gender for  

Population 15 Years and Above in Study Area 

  

I.9.2.1 Educational Institutions 

The provincial education department runs primary, middle and secondary schools in the 

district; however, there are very few middle and secondary school facilities for girls.  The 

                                                      
69

  Pakistan Social and Living Standards Measurement Survey, 2006-07 and 2008-09, Statistics Division, 
Federal Bureau of Statistics 
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only facilities exist in the taluka headquarters, which are situated at too long a distance 

from a vast majority of the population, and especially inaccessible for girls as they are not 

allowed to live outside their homes or travel long distances.  In 1998, there were 

2,925 primary schools, 43 secondary schools, 26 high schools and one college in the 

district.  In 2006, there were 3,362 primary schools, 284 middle schools and 30 secondary 

schools in Tharparkar.  According to the district education profile of Tharparkar, in 2011, 

there were 4,152 schools in the district, out of which 3,873 were primary, 233 middle, 

and 45 higher secondary schools along with one elementary school for girls.
 70

  The Thar 

Coalfield area has 74 boys‘ primary schools, 15 girls‘ primary schools and 12 boys‘ 

middle schools.
 71,72

 

I.9.3 Health 

Recent district level statistics for infant mortality rate (IMR) and life expectancy are 

unavailable.  In 2001, IMR for rural Sindh was 82, while that for rural Pakistan was 89.  

In 1992, a maternal mortality rate of 800 deaths per 100,000 live births and a high IMR at 

150 deaths per 1,000 live births in Tharparkar district illustrates inadequate health 

facilities and low awareness of health issues.  The IMR rates were much higher in 

comparison to the national IMR rate of 100 and 98 for Sindh in the same year.
 73

  Life 

expectancy in Sindh and Pakistan in 2003 was the same at 64 years.   

Health services are mainly provided through basic health units (BHUs), rural health 

centers (RHCs) and district headquarter hospitals that are equipped for primary health 

care services and, to some extent, comprehensive emergency obstetric care services.
 74

  

Exhibit I. .71  shows a comparison of the number of government health facilities present 

in Tharparkar district in 1998 and 2005.
 75

  An analysis of these numbers shows that in 

Tharparkar district, there was just one hospital bed for about 7,000 people in 1998, which 

improved to one hospital bed for every 6,000 people in 2005.  The number of private 

local clinics has also increased over the past decade.  There were only 103 qualified 

doctors in the district out of 6,560 in Sindh; 6 nurses out of 1,600; and 54 dispensers out 

of 1,750 in the province of Sindh.   

                                                      
70

  District Education Profile 2010-11, Reform and Support Unit, Education and Literacy Department 
Government of Sindh, Karachi 

71
  Socio-Economic & Environmental Aspects of Coal Mining in Tharparkar District, 2009, Thardeep Rural 

Development Programme, Karachi 
72

  The information on educational institutions is being investigated 
73

  Thardeep Rural Development Programme (TRDP); Pakistan Economic Survey, Finance Division,  
Government of Pakistan; Social Development in Pakistan, Annual Review 2006-07, Social Policy and 
Development Centre 

74 
 Emergency obstetric care (EmOC) refers to the care of women and newborns during pregnancy, delivery 

and the time after delivery 
75

  District Census Report of Tharparkar, 1998, Population Census Organization, Statistics Division, 
Government of Pakistan 
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Exhibit I.71: Health Facilities in Tharparkar District 

Health Facility 1998 2005 

Hospitals 3 3 

Rural Health Centers 3 10 

Basic Health Units 21 32 

Dispensaries 38 31 

Maternity and Child Welfare Centers 2 1 

 

I.9.3.1 Health Facilities 

As reported in a study conducted by Thardeep Rural Development Programme (TRDP),
76

 

the Thar Coalfield area had only one BHU and four government dispensaries in 2003.  

The villagers mostly travel to the nearby towns of Mithi and Islamkot for health facilities.  

Islamkot has a RHC, while Mithi has a district hospital facility.  According to the district 

profile of Tharparkar in 2010, there was one civil and taluka hospital with two RCH, 30 

BHU, 40 government dispensaries, two mother and child health centers.
77

   

I.9.3.2 Health Indicators 

Common health problems identified in the Study Area are shown in Exhibit I.72.  Fever 

and flu is the most common health problem among all age groups and gender.  Of the 

surveyed population, 61% reported flu and fever, while 23% reported diarrhea.  Diabetes 

was reported in men only, while tetanus was reported in children between ages of 6 to 

14 years. 

                                                      
76

  Socio-Economic & Environmental Aspects of Coal Mining in Thrparkar District, 2009, Thardeep Rural 
Development Programme, Karachi 

77
  District Profile 2010, District Government Tharparkar, 

http://www.tharparkar.gos.pk/index.php?option=com_content&view=article&id=93&Itemid=88 
(Date Accessed: September 23, 2011) 

http://www.tharparkar.gos.pk/index.php?option=com_content&view=article&id=93&Itemid=88
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Exhibit I.72: Incidence of Diseases in the Surveyed Population 

Diseases Ages 15 and Above Adult Child Ages 
6 to 14 

Children Ages 5 
and below 

Male  Female  

Tuberculosis      

Diarrhea      

Breathing problems     
 

Jaundice   
 

 
 

Skin diseases     
 

Flue and fever      

Stomach diseases     
 

Joint aches    
  

Tetanus  
  

 
 

Paralysis    
  

Diabetes   
   

Cancer  
    

Heart problems    
  

Other (specify)      

 

In 2009, the percentage of children aged 12 to 23 months immunized in rural localities of 

Tharparkar district was at 25% for males, 37% for females and 31% overall.  Only 21% 

of cases in rural Tharparkar consulted a health facility during pre-natal stage, while a 

mere 13% of cases consulted a health facility at the post-natal stage.  Almost 93% of all 

births in rural Tharparkar took place at home.
78

 

In 2006, Tharparkar was ranked 13
th

 out of 16 districts in Sindh in terms of immunization 

coverage of children aged 12 to 23 months, and 85
th

 out of 98 districts in Pakistan, 

showing the dismal situation of health coverage in the district.
79

 

I.10 Natural Resource Management 

The dependence of the local people on natural resources is evident as up to 59% of the 

people in the surveyed population of Study Area are working in agriculture and livestock 

sectors, both of which involve the use of land and other natural resources.  The local 

people utilize the land, water and plants for various purposes, which have been described 

in this section.   

                                                      
78

  Pakistan Social and Living Standards Measurement Survey, 2008-09, Statistics Division, Federal Bureau 
of Statistics 

79
  Pakistan Millennium Development Goals Report, 2006, Planning Commission, Center for Research on 

Poverty Reduction and Income Distribution, Islamabad 
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I.10.1 Land Resources 

Under the revenue records, the total area of Tharparkar district is 4,791 thousand acres 

and is categorized under the following broad heads:
80

 

 Culturable land - culturable land also named as laiqabad (meaning fit for 

cultivation), accounts for 13% of the total land.  Land given to private individuals 

on yearly lease is called yaksala and is not considered as part of culturable land; 

 Unculturable land or government wastelands - unculturable land also termed as 

unlaiqabad (meaning unfit for cultivation) comprises of largest share of total land, 

up to 48%.  In some records, it is also noted as government wastelands 

comprising of mountains, dunes (bhits) and settlements.  Gaochars are also 

included in the government wasteland category; 

 Land for common purpose - some land is reserved for common purpose such as 

graveyards, taraiees (a natural depression in the ground, which is filled up with 

water during the rains) and tobho  ( *** for temporary storage of water) 

comprising of less than 1% of the total land area of the district; 

 Forestland - bela is forestland in custody of the forest department and is used 

mainly for cultivation or is left as it is.  It occupies 5% of the total land area; 

 City survey - City survey is the land provided for urban settlements.  A total of 

20 acres for Mithi city is allocated in the initial records, while in latest records it 

is 30 acres.  Other towns in the district have not been surveyed yet; 

 Private owned land - private land is owned by individuals and is commonly 

known as kabuli land.
81

  Almost 33 % of the total land area of the district is kabuli 

land.  It is further classified into fallow and cultivated categories. 

 Except for the kabuli property, the provincial government owns all the other 

categories of land.  In case of gaochar, the provincial government has given user 

rights to the villages for grazing.  However, villagers cannot build houses, 

cultivate or cut trees on these lands.  Every village in the Study Area has a 

gaochar.  Wood for domestic and other purposes is obtained by cutting trees from 

the agricultural lands.  Permission to cut trees has to be obtained by the wadero or 

patel.  Each caste in the Study Area owns a piece of agriculture land where the 

people of the caste can cut trees for their use. 

As mentioned in Section I.7, the Thari people utilize the land for the following purposes:  

 Construction of houses, residential land;  

 Farming, agricultural lands; and,  

 Common grazing lands.  

                                                      
80

  Bokhari. J., 2006, Land Rights in District Tharparkar, Thardeep Rural Development Programme 
81

  These lands were granted by the British under the land grant policies after partition.  
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A classification of the Study Area land by cultivable and non-cultivable lands is 

illustrated in Exhibit I.73.
82

 

I.10.2 Water Resources 

Sources of drinking water include wells and rainfall water that is stored in taraiee, tankas 

(explained below) and various small ponds depending on size and shape and amount of 

rainwater it contains (see Section I.8 for further details).  Every drop of rain or palar 

water is greatly valued and preserved in tanka.  Tankas (reservoir) are constructed in the 

courtyard of the house to store the rainwater, which is normally six to 10 feet deep.  The 

aperture of tanka is covered with a lid, which can be removed to use water for drinking 

and for kitchen work.   

Dug wells are common property.  People from a village use water from the well located 

in their village.  There is a well in each cluster of the village, where usually members of 

the same caste reside and utilize water from the well.
83

  These communal wells are named 

after the head of the cluster in which the well is located.  Digging new wells is a 

communal activity undertaken through tradition of cooperation (abat or chher).  The 

tradition of cooperation is central to the Thari society.   

The depth of the well is measured by traditional methods such as purh (meaning hand).  

One purh is equal to five feet.  The local standard for one purh is equal to one person‘s 

outstretched arm.  Rope is dropped into well to finally measure its depth.  Usually the 

well water is brackish.  Several villages in Thar are named after the sweet or brackish 

water, for example Kharo Jani means village of Jani, whose water is brackish or Mithario 

Charan meaning sweet water in the village of Charan.  Awaras (animal water tanks) are 

also found near the village wells.  These are triangle or rectangular shaped tanks enclosed 

by a thorn fence where animals drink water and rest (Exhibit I.74). 

 

                                                      
82

  Cadastral information from the Patawari (Revenue Officer) will be obtained on the Study Area.  
83

  Members of the same caste living in a village 
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Exhibit I.73: Classification of Study Area Land by Use 
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Exhibit I.74: Awaras in the Study Area 

 

 

 
 

Rainwater accumulates in different spaces, which are named by people differently.   

 Taraiee - are found in every village of Tharparkar.  They hold rainwater for three 

to four months.  A large taraiee can hold water for approximately six months.  

Both people and animals drink water from Taraiee (Exhibit I.75).   

Exhibit I.75: View of Taraiee 

 

 

 Tobho - are used for temporary storage of water ranging from couple of days to a 

week or two depending on the amount of rainfall.  Small tobho holds water for 

three to four days and a larger one holds water for more than a week or sometimes 

for two weeks.  People take water from the tobho and store it in the tanka;   

 Nadio – is rainwater which rushes down from sand dunes and accumulates in the 

low-lying areas.  Nadio cannot hold water for long.  This run-off rainwater is very 

useful for cultivation purpose;   
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 Nadi – is rainwater, which flows down from lak (pass) of the sand dunes and 

spreads over a low-lying area.  This water is useful for the cultivation purpose;   

 Daho –a ditch where rainwater accumulates for some time is formed when people 

take earth from a place for building houses.  Both animals and people use the 

water of daho;   

 Chhalar - Rainwater which accumulates on hard soil surface is called chhalar.  

The depth of chhalar is hardly two feet and is used by people for drinking.   

I.10.3 Botanical Resources 

Indigenous knowledge can broadly be defined as the knowledge that a local community 

accumulates over generations of living in a particular environment.  Indigenous 

knowledge of communities within the Study Area plays an important role in determining 

how they utilize natural resources around them.  Their indigenous knowledge about the 

local environment reflects the observable realities and local ways of life, history and 

language of the people.   

Some of the biological and local names of the plants that appear in this section are being 

further investigated.   

I.10.3.1 Trees 

A list of various plants and their uses is given below: 

 Calotropis procera (Ak) –a useful plant which grows on the sides of small dunes.  

The wood of ak is used in construction of typical Thari house or chaunra.  A 

cotton like material extracted from this plant, locally known as akwaro, is used 

for making pillows.
84

  Akwaro is also used for making ropes for drawing water 

from wells.   

 Tecomella undulata (Rohiro) –grows in the fields and at the sides of sand dunes.  

The wood of rohiro is very strong and valuable and is used to makefurniture and 

toys.  Baskets. locally known as dalho are made from the branches.   

 Acacia senegal (Konbat) –grows on the top of sand hills or bhits and is used to 

make plow (har)..   

 Prosopis cineraria (Kando or Kandi) – Kandi trees grow in the sand, between two 

sand dunes locally termed as thali.  Pulley or bhuan is made from the wood of 

kandi tree, which is used for drawing water from wells.   

 Capparis decidua (Karer) – the wood of kerar tree is very useful for making the 

musical instruments.  Algoza paya, a double flute (Exhibit I.76) and bansri (flute) 

is made from the wood of kerar tree.   

 Salvadora oleoides (Khabar Jar) grows in sand.The wood of khaber jar is used in 

the construction of chaunra.   

                                                      
84  

Nadiem. I. H., 2001, Thar, The great Pakistan desert: Land, History and People, Lahore, Sang-e-Meel 
Publications.
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 Kado – murli (a type of flute) is made from the kado. Different types of kado 

grow in the area.  Murli is made from the zahari kado (bitter), not used for eating.   

 Ziziphus nummularia (Ber) – the wood of ber is useful in making crafts.  People 

make spade and axe handles from the wood of ber tree.  Pakhoro (wooden frame 

for sitting on camel) and plann are also made from ber wood.  Plann is placed 

over the camel back for sitting.  The front and back of the plann is always 

decorated with embroidery.   

 Bairi –mandani/ jarano, charas (smaller water container) and kos (large water 

container holder) are made from the roots of bairi.   

Exhibit I.76: Man playing the Algoza paya, Double Flute 

 

 

I.10.3.2 Medicinal uses  

People collect a variety of herbs from sand dunes, thali (land lying between two sand 

dunes), pastures (which are located in dahars), laks and marhas to cure various human 

ailments.  Herbs are also used to cure livestock diseases.  The most preferred herbs are 

tooh, pipon, marero and karela (bitter gourd).  As reported during the survey, women are 

more knowledgeable on herbs.  Tablets, made from the paste of tooh, are used for gastric 

problems whereas pipon is used for diabetics.  Many Tharis also use pipon as vegetable.  

Likewise, karela, used for diabetics, is also used as vegetable by many people in the 

Study Area.   

I.10.3.3 Shrubs  

Several types of shrubs are found across Tharparkar district, mostly used as fodder.  They 

are also used in the thatching of chaunra and landhi.  Following shrubs are found in the 

Study Area: 
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 Leptadenia pyrotechnica or khip – the people of Thar make mats from khip.  It is 

usually used in the thatching of chaunra and landhi.  Ropes are also made from 

the khip which are used to tie the roofs of the chaunra. 

 Sen –ropes are made from sen.  It is also used in thatching of chaunra and landhi 

as well as fodder for livestock.   

 Dondhan – people collect the fluffy stuff of the dondhan, which is sold and used 

in the pillows.   

I.10.3.4 Notable Calamities 

Tharparkar has faced a number of calamities in the past.  The narration of these 

calamities dominates daily discourse of the Thari people.   

I.10.3.5 Drought 

Droughts have occurred frequently in Tharparkar district.  The most deadly drought 

occurred in 1899,
85

 during the British Rule (1858-1947) which led to the death of several 

people.  It is termed as shapano karo dukar.   

Memory plays very important role in preserving some of the significant events.
86

  Several 

famines that occurred in Tharparkar district are still preserved in the memories of local 

people.  They remember the years in which the droughts occurred.  People remember the 

dates when the calamities occurred in terms of the Vikram Samvat, Indian calendar and 

the official calendar of Nepal.  Vikram Samvat is 57 years ahead of the Gregorian 

calendar.  The following droughts and famines are the notable ones, recalled by the local 

people: 

 Shapino, 1956 

 Athatho Dukar, 1911 

 Panjhataro Dukar, 1918 

 Biyasio Dukar, 1925 

 Chhanavo Dukar, 1939 

 Atho Dukar, 1951 

 Chhavehon Dukar, 1969 

 Satasio Dukar, 1987 

I.10.3.6 Locusts 

Locust attacks are common in the Tharparkar region.  Three of these were major attacks 

which occurred in 1939 circa, 1952 circa, and 1953 circa. 

                                                      
85

 Death toll to be confirmed 
86

  Gold. A.G., and Gujar B.J. 2002, In the time of trees and Sorrows: Nature, Power and Memory in 
Rajasthan, London, Duke Unversity Press. 
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I.10.3.7 Flood 

Heavy rains lashed many parts of Tharparkar before the partition of Pakistan.  The rains 

lasted for ten days inundating many villages, cattle and people were swept away by these 

floods. These occurred in the following years: 

 Churasiji Bod, 1927 

 Chhasasiji Bod, 1929 

I.11 Cultural Property 

There are a number of sites of archaeological, religious and cultural significance in Thar 

Desert area, which are of great interest to the tourists (Exhibit I.77).  The popular tourist 

sites include hills of Karunjhar, sacred Hindu temples in Nagarparkar, Gaomakhi 

Waterfall, Bhemgoda Pond, Chandan Garh Fort (built in 1859) and Naukot Fort.  The 

ancient religious architecture is represented by a mosque and some Jain temples situated 

at different places, scattered mostly over southern Thar, around the small town of 

Nagarparkar (132 km from Mithi).   

Exhibit I.77: Places of Historical Significance and Interest in Tharparkar 

 

 

 
View of the Gorri Temple  View of the Gorri Temple 

 

 

 View of the Gorri Temple  Karunjhar Hills at Nagarparkar 
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I.11.1 Places of Worship 

Mosques and shrines are places of Muslim worship (Exhibit I.78).  Mosques are located 

in all villages within the Study Area, whereas shrines are located in some villages only.  

An interesting characteristic of some of these shrines is their syncretic identity.  Both 

Muslim and Hindus venerate these shrines, each giving it a different name.  A shrine in 

the village of Sonal Beh is example of such a shrine which is known as Suleman Shah‘s 

shrine by Muslims whereas Hindus have named it Sami.  Such shrines with dual 

identities can be seen in many parts of lower Sindh and even South India.
87

   

Hindu places of worship include temples and shrines.  Temples are located in almost 

every village.  The Hindu shrines and temples are built to honor different deities, saints or 

ancestors of a caste.   

Muslim shrines, generally called as dargah, are roofed buildings decorated with stucco.  

The structure of a Hindu shrine and temple is differentiated such that the temple has a 

roof and the shrine is a simple or open-platforms.  Shrines are generally found outside the 

house or at the entrance of the cluster whereas temples are mostly located inside the 

house and some even inside the hut.  The terminology used for Hindu shrines varies but 

is generally known as than (open-platform).   

Exhibit I.78: Places of Worship in Study Area 

 

 

 

Mosque in Kharo Jani  Mosque in Ranjho Noon 

 

 

 
Shrine of Haji Shah in Mansingh Bheel  Temple of Rama Pir in Mansingh Bheel 
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  Sikand, Y., 2003., Sacred Spaces: Exploring Traditions of Shared Faith in India, New Delhi, Penguin 
Books 
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I.11.2 Archaeology 

The study area has no known pre-historic archaeological site.  However, presence of such 

a site cannot be ruled out completely because archeological explorations in the area are 

limited.
88

  

Beyond the Study Area, in the larger Thar desert there are documented archaeological 

sites.  These include the hills of Karunjhar and sacred places of worship for Hindus in 

Nagarparkar, an ancient mosque in Nagarparkar and some Jain
89

 temples situated at 

different places 

Of the archaeological sites protected by the Federal Government of Pakistan under the 

Antiquities Act 1975, the nearest site to the Block VI is located at a distance of about 

30 km east of it.  One site of possible archaeological significance is the Gad of Mirs 

(Talpurs).  It is located in the south of Seengaro Village about 5 km south of Block VI.  

The Gad of Mirs (Talpurs), which belongs to the Talpur period (1784 to 1843).
90,91

   

Gad of Mirs fortress had a square plan.  It had four bastions with a main gate opening to 

the east and a well in the centre of the fortress.  Close to the northern ramparts there were 

a few buildings used as residence.  The present condition of the fortress is very poor due 

to lack of proper maintenance.  A large number of potsherds are scattered over the site 

(Exhibit I.79).  

Exhibit I.79: Ruins of the Gad of Mirs, Seengaro 

 

 

 
 

Anecdotal information also indicate surface scatter of pottery of possible archaeological 

significance near the village of Sonal Beh and about 3 km east of Kharo Jani. 

Province of Sindh has received considerable attention from archaeologist after the 1922 

discovery of ancient civilization at Moenjodaro on the right bank of Indus River in 

northern Sindh.  The archaeological surveys mainly focused on the Indus valley.  In 
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 An ancient religion of India noted for its teaching of non-violence against all living beings. 
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 Ursani, M.I., 1995, Ser Registan (Travels into desert) 2
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1980s, attention was also given on exploring the ancient bed of Hakra-Wahind-Nara 

River.   The worked started from the northern Sindh and has mainly covered the area 

along the Nara Canal.  The present day Nara Canal was originally developed in 19th 

century by connecting the old bed of Nara River with the Indus River with a supply 

channel.  After construction of the Sukkur Barrage in 1930, the channel was converted 

into an engineered canal.  The ancient sacred text of Hinduism belonging to the Vedic 

period (1700-1100 BC), mentions Sarasvati River flowing in the area which is presently 

identified as Thar.  The scholars are divided on the location of the river or whether the 

Nara River was part of this system.  However, the antiquity of the Nara River is accepted.  

The river followed the course of the Nara Canal.  In southern Sindh, its course possibly 

followed the present day western limits of the Thar desert.   

The archaeological and historical evidence and the ancient texts, therefore, do not 

indicate the presence of any major civilization in the Study area.  Given the fact that there 

were major river systems both to the east and west of the Study Area, the likelihood of 

finding any large civilization in the area are remote; such civilizations were more likely 

to flourish along the river systems.   

In the nineteenth century, Islamkot and the area around it fell on the traditional caravan 

route connecting the fertile Indus Valley with the towns in Rajasthan.  British surveyors 

have listed several routes that passed through southern Thar.92  These included: 

 Route from Tampee on the Luni River (about 175 to the northeast in the India State 

of Rajasthan) to Islamakot 

 Route from Balmeer (170 km northeast of Islamkot) to Virawah (20 km north of 

Nagarparkar) 

 Routes connecting Mithraw, Virawah, Chailar, Mithi, Naukot, Islamkot, and 

Umarkot. 

There are other sites of archaeological significance in Thar Desert area.  The sites include 

the hills of Karunjhar, sacred Hindu temples in Nagarparkar, Bhemgoda Pond, Budesar 

Mosque, Chandan Garh Fort (built in 1859) and Naukot Fort.  The ancient religious 

architecture is represented by a mosque and some Jain temples situated at different 

places, scattered mostly over southern Thar, around the small town of Nagarparkar 

(132 km from Mithi).   

It is concluded that although archaeological exploration the Block VI area has not taken 

place in a systematic manner, the likelihood of finding the remains of a major civilization 

are remote.  But the possibility of finding evidence of staging areas along the caravan 

route cannot be ruled out.  

I.11.3 Cemeteries and Burial Sites 

Cemeteries exist in almost every village.  Muslims and Hindus bury their dead in their 

respective cemeteries (Exhibit I.80).  Except the Thakurs, who first cremate their dead 

and the ashes are buried, people of all lower castes bury their dead.  Both the lower castes 

and Thakurs construct structures over the graves.  The graves of Bheels, Kolis, 

                                                      
92

 Routes and Stages in Scinde: To and from Guzerat, Cutch, Jeysulmeer and Joudpoor.  Survey and 

Collected by the Department of the Quarter Master General of the Bombay Army.  1846. 
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Menghwars and Thakurs are constructed with burnt bricks.  Muslims also construct 

graves of burnt bricks.   

Exhibit I.80: Cemetry in Study Area 

 

 

 Muslim Graveyard , Kharo Jani  Muslim Grave, Kharo Jani 

 

 

 Hindu Graveyard , Sonal Beh  Hindu Grave, Sonal Beh 

There are two historical Muslim cemeteries at Kharo Jani and Sonal Beh.  The cemetery 

of Kharo Jani, located east of the village, belongs to Kalhora Period (1700 to 1784).  

Some of the soldiers of the Kalhora Dynasty are buried in the graveyard.  Noon caste 

buries their dead in the cemetery of Sonal Beh, which belongs to the British Period (1858 

to 1947).   

There are domed structures in the cemeteries of Hindus, which are locally called 

samadhis.  The prominent samadhis are those of Mula Bheel (female ascetic) at 

Mansingh Bheel village and Hakim Singh Sodho‘s (a Thakur) Samadhi, situated at Sonal 

Beh village.   

I.12 Traffic 

The traffic generated during the development and operation of the Project will result in 

increased pressure on the existing road infrastructure and may interfere with the existing 

traffic, thereby reducing the quality of road-service.  Increased traffic can also 

compromise public safety, increase noise and pollution levels, reduce the life of the road, 

and affect sensitive receptors located alongside the roads.  Bulk of the Project traffic will 
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pass through the existing blacktop road network that connects the Project mine site to 

Karachi.  

I.12.1 Purpose  

The traffic baseline assessment will provide the necessary background information 

required to predict the potential impact of development of the Project on the traffic 

situation on the existing roads; both in terms of traffic volume and congestions, as well as 

resulting community safety.  For this purpose traffic count and sensitive receptors‘ 

assessments were conducted along the Project‘s transport route. 

I.12.2 Project Transport Corridor 

The road route adopted for transportation of goods and services to and from the mine site 

forms the transport corridor of the Project (the ‗Transport Corridor‘).  The Transport 

Corridor will run along the following roads:  

 Karachi to Thatta section of National Highway N-5, of a length of 101 km; 

 Provincial roads from Thatta to Badin and Badin to Goth Mangu Loond, of a 

length of 180 km; and, 

 The blacktop road enters the desert near Goth Mangu Loond village and continues 

eastwards towards Mithi city and Islamkot town to lead up to the Project mine 

site.  The total length of this segment is 130 km.  This segment of the Transport 

Corridor has been referred to as the desert road in this section. 

 Exhibit I.81 shows the Transport Corridor.  The total length of the Transport 

Corridor is approximately 401 km.  
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Exhibit I.81: Transport Corridor 
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I.12.3 Traffic Count 

Traffic count by types of vehicles was undertaken along the Transport Corridor to 

evaluate the existing traffic volumes.  The methodology for the assessment and the results 

are provided in the sections to follow. 

I.12.3.1 Methodology 

Data on traffic volumes by vehicle types was collected through primary and secondary 

means along the Transport Corridor.  For the national highway and provincial roads, data 

compiled with the National Highway Authority of Pakistan and Sindh Highways 

Department, respectively, was used.  For the desert road, traffic count surveys were 

implemented at various intersections along the road. 

Selection of Survey Locations 

The traffic congestion points were surveyed along the Transport Corridor.  Since the 

intersections receive traffic from multiple points, these form the key traffic congestion 

points along the desert road. There are 18 intersections that occur along the desert road.  

These are listed in Exhibit I.82.  The traffic count survey was implemented at selected 

intersections along the desert road segment of the Transport Corridor, as indicated in 

Exhibit I.82 and Exhibit I.83.  Starting from west and moving to east, the surveyed 

intersections include the following: 

 Intersection A: is located at the intersection of the Badin-Mithi road, running west 

to east, with the Khetlari road, running north to south.  Traffic count conducted at 

Intersection A is representative of the traffic situation at the commencement of the 

desert near Goth Mangu Loond village up to Mithi (Exhibit I.83) 

 Intersection B: is located in the west periphery of the Islamkot town, at the start of 

the town.  At this intersection the road forks into two segments, one leading to the 

heart of the town, known as Islamkot Bazaar (market) Road and the other 

bypassing the town along its southern periphery, known as the Islamkot Bypass.   

The Transport Corridor continues along the Islamkot Bypass.  Traffic flows at 

Intersection B are representative of the traffic situation from Mithi up to Islamkot 

start of Islamkot Bypass; 

 Intersection C: is an intersection of a village road with the Islamkot Bypass.  The 

village road runs in north to south direction, connecting Islamkot town to 

Khakhanhar, a village south of Islamkot.  Traffic flows at Intersection C are 

representative of the traffic situation along Islamkot Bypass; 

 Intersection D: is where Islamkot Bypass reconnects with the Islamkot Bazaar 

Road and continues in the direction of Nagarparkar in west.  Approximately 

10 km from Intersection D, the Islamkot-Nagarparkar road branches of towards 

the Project mine site, providing access to the site.  The Transport Corridor 

continues along the access road up to the Project mine site.  Traffic flows at 

Intersection D represent the traffic situation between Islamkot and Nagarparkar; 

 Intersection E: is an intersection of the access road with the road leading to 

village of Thariyo Halipota.  Thariyo Halipota is located approximately six km 

from the boundary of Block VI; and, 
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 Intersection F: occurs near the village of Ranjho Noon, located within the Block 

VI.  The intersection is with another village road that is a dirt track.  the dirt 

reconnects with the Islamkot Bazaar Road.  The traffic flows at Intersections E 

and F represent traffic situation near Project mine site. 

Exhibit I.84 shows the intersections surveyed in Islamkot town. 

Exhibit I.82: Traffic Count Survey Locations along Transport Corridor 

 

km Pt Description 
Segment Length 

(km) 
Sampling 

Points 

- 1 Start of desert road 
  

6.4 2 Intersection with Khetlari road 6.4 Intersection A 

8.3 3 Intersection with village road 1.9 
 

25.3 4 Intersection with Sedio road 17 
 

29.3 5 
Intersection with Naukot-Diplo 
road 

4 
 

53.7 6 
Intersection with Naukot-Mithi 
road 

24.4 
 

55.1 7 Start of Mithi Bypass 1.4 
 

61.9 8 End of Mithi Bypass 6.8 
 

73.3 9 Intersection with village road 11.4 
 

77.3 10 Intersection with village road 4 
 

81.0 11 Intersection with village road 3.7 
 

96.0 12 
Intersection with village road 
(Nisri Memon) 

15 
 

99.5 13 Start of Islamkot Bypass 3.5 Intersection B 

100.4 14 Intersection with village road 0.9 
 

100.8 15 
Intersection with village road 
(Khakhanhar) 

0.4 Intersection C 

102.8 16 End of Islamkot Bypass 0.8 Intersection D 

107.0 17 Intersection with village road 4.2 
 

109.3 18 Access road to Block VI 2.3 
 

122.1 19 
Intersection near village 
Thariyo Halipota 

12.77 Intersection E 

132.8 20 Ranjho Noon 4.2 Intersection F 
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Exhibit I.83: Traffic Count Survey Locations along Transport Corridor 
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Exhibit I.84: Traffic Count Survey Locations in Islamkot 
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Survey Team 

A team of suitably qualified surveyors was selected.  The team was trained and tested 

during a pilot count, before commencing the actual count.  At each counting site, two 

people were stationed at a time to count the traffic in both directions separately.  After a 

six-hour period, the teams were replaced by new teams to avoid deterioration in the 

quality of data due to fatigue.   

Survey Methodology 

The survey is based on one-day data collection at each intersection.  Data was collected 

over a 16-hour period, from seven am to 11 pm, except at Intersection A, where the count 

was conducted for 12-hour period, due to security considerations.  The data was collected 

under normal working conditions.  No events such as festival, holidays, public unrest, or 

truckers strike occurred during this period.  For this reason, the data is representative of 

traffic flows during usual days.  Collection of data through the night was not possible due 

to security reasons.  Peak traffic is expected to occur during the day and therefore the 

survey results provide a conservative estimate of road traffic. 

Vehicle Classification 

For the purpose of the survey, the vehicles have been categorized into six classes.  

Exhibit I.85 describes the classification.  In the last column of the table, the passenger 

car unit (PCU) value of the classification is provided.  PCU, also known as the passenger 

car equivalent, is a measure of the relative space requirement of a vehicle compared to 

that of a passenger car under a specified set of roadway, traffic and other conditions.  The 

value may depend on a number of factors, such as: 

 dimensions, power, speed, acceleration and braking characteristics of the vehicle; 

 road characteristics such as geometrics including gradients, curves, access 

controls, type of road: rural or urban, presence and the type of intersections; 

 transverse and longitudinal clearances between vehicles moving on road, which in 

turn depends upon the speeds, driver characteristics and the classes of other 

moving vehicles; 

 environmental and climatic conditions; and, 

 traffic control methods, speed limits, and barriers. 

The PCU for different classes of vehicles are not defined universally and depend on the 

specific purpose and the conditions for which it is to be used.  The PCU values, in 

Exhibit I.85, depend only on the space occupied by the vehicles on the road. 

The trucks were further classified according to the number of axles and sections.  

National Highway Authority classification was used for this purpose.  The classification 

is shown in Exhibit I.86. 

The data has been presented for the light and heavy traffic vehicles.  Light traffic vehicles 

consist of cars, pickups and bikes while heavy are buses, trucks and tractors.  
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Exhibit I.85: Vehicle Classification 

Class Types Included Passenger 
Car Unit 

Cars Sedans, coupes, and station wagons primarily used for carrying 
passengers.  Includes both privately owned cars and taxis 

1 

Trucks Vehicles on a single frame having two or three axle used for carrying 
goods 

Tractors and tractor lorries. 

2 

Pick-ups Two-axle, four-tire vehicles, other than passenger cars 1 

Buses Vehicles manufactured as traditional passenger-carrying buses with 
two axles and six tires.   Includes traditional buses as well as 
minibuses with capacity of 30 or more passengers 

2 

Motorcycles Two or three-wheeled motorized vehicles 0.5 

Trailers Vehicles with four or more axles consisting of two units, one of 
which is a power unit 

3 
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Exhibit I.86: Truck Classification 

Photograph Truck Type Permissible Gross Vehicle 
Weight (in tons) 

 

2 AX Single (Bedford) 17.5 

 

2 AX Single (Hino/Nissan) 17.5 

 

3 AX Tendam 27.5 

 

3 AX Single 29.5 

 

4 AX Single-Tendam 39.5 

 

4 AX Tendam-Single 39.5 

 

4 AX Single 41.5 

 

5 AX Single-Tridem 48.5 

 

5 AX Tendam-Tendam 49.5 

 

5 AX Single-Single-Tendam 51.5 

 

5 AX Tendam-Single-Single 51.5 

 

6 AX Tendam-Tridam 58.5 

 

6AX Tendam-Single-Tendam 61.5 
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I.12.3.2 Results 

The discussion for the traffic flows along the Transport Corridor is organized from west 

to east direction of the Transport Corridor, starting from Karachi moving towards Project 

mine site.   

The traffic data for the Transport Corridor is summarized below. 

National Highway and Provincial Roads 

Secondary traffic data was used to evaluate traffic situation along the Karachi-Thatta, 

Thatta-Badin and the Badin-Goth Mangu Loond segments of the Transport Corridor.  

The secondary data is not available separately for the intersections that fall within each 

segment and represents the average traffic flow within each segment. 

N-5 connects interior Sindh to Karachi and is one of the busiest sections of the national 

highway network of Pakistan.  The daily traffic count for the Karachi-Thatta section is 

9,482 vehicles.  On average 6,014 light and 3,468 heavy traffic vehicles pass this segment 

daily.  Light traffic vehicles mostly comprise of cars and jeeps, whereas heavy traffic 

vehicles comprise of 2-axle and 3-axle truck mostly.  Exhibit I.87 shows the annual trend 

in daily traffic by type of vehicle.  The light traffic vehicle volume has increased by 41% 

in the last four years.  The volume of heavy traffic vehicle has not changed. 

Exhibit I.87: Daily Traffic along Karachi-Thatta Segment of N-5 

 
 

Data for Thatta-Badin and Badin-Goth Mangu Loond segments of the Transport Corridor 

is being obtained from Sindh Highways Department. 

 -

 1,000

 2,000

 3,000

 4,000

 5,000

 6,000

 7,000

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

N
u

m
b

e
r 

o
f 

V
e
h

ic
le

s
 

Light Traffic Vehicle

Heavy Traffic Vehicle



ESIA of Block VI Lignite Mining Project 

Hagler Bailly Pakistan Appendix I 

R3E03TCO: 04/30/13 I-106 

Desert Road 

The directional traffic flow data was used to analyze traffic flows for multiple segments 

of the Transport Corridor.  Traffic data for the desert road is organized into 10 segments 

indicated in Exhibit I.88, to capture the variations in traffic flows along the Transport 

Corridor.  Traffic data for surveyed intersections is presented and discussed separately.  

Exhibit I.88: Segmentation of Transport Corridor 

Segment Data Details 

No Description 

1.  From Goth Mangu Loond up to 
Intersection A 

The traffic count coming into and exiting 
Intersection A in the direction of Badin 

2.  From Intersection A up to start of Mithi 
Bypass 

The traffic count coming into and exiting 
Intersection A in the direction of Mithi 

3.  From end of Mithi Bypass up to start of 
Islamkot Bypass 

The traffic count coming into and exiting 
Intersection B in the direction of Mithi 

4.  From start of Islamkot Bypass up to 
village intersection between Intersections 
B and C 

The traffic count coming into and exiting 
Intersection B in the direction of 
Intersection C 

5.  From village intersection between 
Intersections B and C up to Intersection 
C 

The traffic count coming into and exiting 
Intersection C in the direction of 
Intersection B 

6.  From Intersections C up to start of 
Islamkot periphery area adjoining 
Islamkot Bypass 

The traffic count coming into and exiting 
Intersection C in the direction of 
Intersection D 

7.  From end of Islamkot periphery area 
adjoining Islamkot Bypass up to 
Intersection D 

The traffic count coming into and exiting 
Intersection D in the direction of 
Intersection C 

8.  Traffic coming from and going towards 
Nagarparkar from Islamkot  

The traffic count coming into and exiting 
Intersection D in the direction of 
Nagarparkar 

9.  Traffic from Islamkot Nagarparkar road 
up to Thariyo Halipota intersection 

The traffic count coming into and exiting 
Intersection E in the direction of 
Islamkot-Nagarparkar road 

10.  Traffic from Thariyo Halipota up to 
Ranjho Noon 

The traffic count coming into and exiting 
Intersection E in the direction of Ranjho 
Noon 

 

The traffic volume data for the segments is provided in Exhibit I.89. The cumulative 

traffic volume between seven am up to 11 pm averages 1,200 for light traffic vehicles and 

200 for heavy traffic vehicles between Goth Mangu Loond-Islamkot section of the 

Transport Corridor.  In comparison, the light and heavy traffic vehicle volumes within 

various segments of Islamkot reduces to half of the traffic volumes between Goth Mangu 

Loond-Islamkot section. 
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Exhibit I.89: Segment-wise Traffic Volume During 16-hours a Day 

 

* Traffic for Segments 1 and 2 has been adjusted from 12 to16-hours for comparison with other segments 

The traffic volume data for the intersections is provided in Exhibit I.90. The cumulative 

volume of light and heavy traffic vehicles is highest at Intersections A and B, exceeding 

2,000 for light traffic vehicles and around 250 for heavy traffic vehicles.  By the time 

traffic reaches the villages of Thariyo Halipota and Ranjho Noon, the traffic volume 

reduces significantly.  The traffic volumes in this part of the Transport Corridor are very 

low in comparison to other segments. 

Exhibit I.90: Intersection-wise Traffic Volume During 16-hours a Day 

 
* Traffic for Intersection A has been adjusted from 12 to16-hours for comparison with other segments 
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Traffic volumes by time of day for the intersections are discussed below. 

Exhibit I.91 displays the traffic volume by time of day at Intersection A.  Nearly 10% of 

the traffic volume was heavy traffic vehicles.  Further analysis of the traffic indicates 

that: 

 There is almost a steady volume of heavy traffic vehicles throughout the day at 

the intersection; no peak hours were evident for heavy traffic. 

 The volume of light traffic vehicles averages around 150 vehicles per hour.  It 

peaks at nine am in the morning, and is the lowest around noon and five pm. 

Exhibit I.91: Traffic Volume by Time of Day at Intersection A 

 

Exhibit I.92 displays the traffic volume by time of day at Intersection B.  Nearly 14% of 

the vehicles were heavy traffic vehicles.  Further analysis of traffic indicates that: 

 There is a steady volume of heavy traffic vehicles throughout the day at this 

junction; 

 The volume of light traffic vehicles through Intersection B averages around 140 

vehicles per hour.  It displays a peak at eight am and three pm and is lowest in the 

noon and at nine pm. 
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Exhibit I.92: Traffic Volume by Time of Day at Intersection B 

 

Exhibit I.93 displays the traffic volume by time of day at Intersection C.  Nearly 15% of 

the vehicles were heavy vehicles.  Further analysis of traffic indicates that: 

 Three peaks are evident for heavy traffic vehicles, at 11 am, one pm and four pm.  

Smaller peaks can be seen at 10 pm. There is fluctuation of flow throughout the 

day.  

 The light traffic vehicle volume passing Intersection C fluctuates throughout the 

day.  It peaks at seven am, is lowest in noon and increases towards the evening. 

Exhibit I.93: Traffic Volume by Time of Day at Intersection C 

 

Exhibit I.94 displays the traffic volume by time of day at Intersection D.  Nearly 13% of 

the vehicles were heavy vehicles mostly buses.  Further analysis of traffic indicates that: 

 The flow of heavy traffic vehicles is steady but displays a peak at three pm. 

 For light traffic peaks are evident at eight am and seven pm.  
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Exhibit I.94: Traffic Volume by Time of Day at Intersection D 

 

Exhibit I.95 summarizes the data for traffic volume by type of vehicle for each segment 

and intersection.  the light traffic vehicle volume is evenly spread between cars, pickups, 

bikes and other vehicles.  Other vehicles include Qingqis (a three wheel drive) and 

animal drawn carts.  the heavy traffic volume is dominated by buses and 2-axle and 3-

axle trucks. 
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Exhibit I.95: Traffic Volume by Type of Vehicle by Segments and Intersections 

From West to East Cars Pick-up Bikes Other 
Light 

Traffic 
Vehicle 

Buses 
Trucks 

Tractor 
Heavy 
Traffic 
Vehicle 

Total 
Traffic 2AX  3AX  4AX  5AX  6AX 

Segment 1 264 260 464 247 1,234 25 51 70 5 1 36 30 218 1,452 

Intersection A 466 398 859 538 2,260 31 54 87 5 1 36 43 257 2,516 

Segment 2 307 220 490 281 1,298 25 49 76 3 1 36 21 211 1,509 

Segment 3 332 85 285 167 869 111 39 46 3 4 17 - 220 1,089 

Intersection B 572 142 736 806 2,256 163 69 82 7 4 29 1 355 2,611 

Segment 4 297 74 498 676 1,545 111 36 44 4 3 16 1 215 1,760 

Segment 5 151 77 161 74 463 27 22 29 1 4 5 11 99 562 

Intersection C 187 89 271 148 695 39 26 32 1 4 8 12 122 817 

Segment 6 107 22 129 32 290 27 16 27 1 4 8 11 94 384 

Segment 7 243 74 167 96 580 55 33 32 1 1 13 3 138 718 

Intersection D 315 110 354 196 975 55 39 40 1 1 13 3 152 1,127 

Segment 8 293 98 321 163 875 44 36 40 1 1 13 3 138 1,013 

Segment 9 53 29 29 7 118 8 2 - - - - 6 16 134 

Intersection E 66 37 33 12 148 9 2 - - - - 11 22 170 

Segment 10 26 25 13 6 70 3 - - - - - 6 9 79 

Intersection F 4 11 6 - 21 1 - - - - - - 1 22 

* Traffic for Segments 1 and 2, and Intersection A has been adjusted from 12 to16-hours, for comparison with other segments 
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I.12.3.3 Analysis of Alternatives 

The existing road network presents alternatives routes for the Transport Corridor along 

two segments.  On reaching Thatta, the Project traffic could adopt the road to Hyderabad 

and from Hyderabad reconnect with the Thatta-Badin road.  However, this option is 

longer and the traffic volume along this segment is higher in comparison to the Thatta-

Badin segment.  This route can be considered in case the Thatta-Badin segment is 

inaccessible because of floods or other issues.   

The second alternative presents itself on the desert road reaching Islamkot.  The road at 

Intersection B branches of into two segments, the Islamkot Bazaar Road and the Islamkot 

Bypass.  approximately one km into the Islamkot Bazaar Road, the road splits into 

segments, one continuing as the Islamkot Bazaar Road towards heart of the Islamkot 

town and the other leading directly to the Project mine site and connecting with the 

village of Ranjho Noon.  However, this route has the following issues: 

 The traffic volume at the intersection of Islamkot Bazaar Road with the village 

road leading to Ranjho Noon is much higher than that along the other 

intersections of Islamkot road network.  Approximately 5,950 light traffic 

vehicles scour the road on a daily basis (16-hour traffic) and 250 heavy traffic 

vehicles.   In comparison the traffic along Intersection C is 695 and 122 for light 

and heavy traffic vehicles; and, 

 The track leading up to Ranjho Noon is a dirt track and will require upgradation 

for Project use. 

I.12.4 Senstive Receptors along Traffic Corridor 

The sensitive receptors survey was undertaken to identify receptors along the Transport 

Corridor that can be potentially affected by Project-related transport activities and to 

categorize their sensitivity towards likely impacts of the Project.  A receptor is defined as 

a naturally occurring (springs, wildlife, and habitat) or anthropogenic (human population, 

shrines, villages, etc.) feature that can be impacted by the proposed activities of the 

Project.  This section presents the results of the sensitive receptors survey. 

I.12.4.1 Methodology  

The sensitive receptors survey was conducted by an HBP environmental scientist.  The 

survey was conducted from Badin up to the road leading to the Project mine site.  An all-

terrain vehicle was employed by the HBP environmental scientist for the purpose of the 

survey.  The survey was conducted in June 2012. 

The environmental scientist was responsible for identifying and recording details of 

potential receptors on both sides of the road.  He was assisted by other team members, 

wherever required.  Whenever a potential receptor was identified, the following 

information was recorded: 

 GPS location; 

 Observable details; 

 Category in which the receptor can be classified; 
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 Sketch to describe the general setting and relative distances; 

 Additional information, if required, from the residents or persons associated with 

the receptor; 

 Photograph of the receptor, where relevant. 

The impact zone for the survey was considered to be 250-m on either side of the 

Transport Corridor.  Any receptors of significant importance immediately visible outside 

this zone were included in the survey.  The sites for sensitive receptors were identified 

based upon visual observations while driving along the route and feedback from local 

residents, where possible.  After completion of the survey, the field data was compiled 

into a database. 

I.12.4.2 Database Description and Results 

Exhibit I.96 records the identified receptors and classifies them into various categories.   

The identified receptors are classified in accordance with their sensitivity.  Sensitivity in 

this case is determined with respect to the likely impacts or risks associated with the 

Project activities.  These impacts or risks include those related to noise, vibration, which 

affect structures as well as humans, and traffic, such as harm to pedestrians and increased 

likelihood of accidents or accidental release of hazardous materials in the event of an 

accident. 

In order to determine the sensitivity of receptors, factors including the presence of a 

vulnerable population, such as children or hospital patients, the cultural or religious 

significance of the receptor, the number of people present or associated with the receptor, 

and the proximity to the road were taken into account.  Based on these criteria, the 

receptors were determined to be of ‗high‘, ‗medium‘, or ‗low‘ sensitivity.  These 

classifications are shown in Exhibit I.96. 

Educational and health facilities along the proposed transport corridor have been 

determined to be of high sensitivity due to the presence of a vulnerable population 

surrounding such facilities. 

Locations of the receptors have been identified by GPS coordinates.
93

  The location of the 

receptors with respect to the road has also been identified.  Receptors recorded and 

referenced in Exhibit I.96 were also photographed.   

A total of 174 receptors have been identified along the proposed transport corridor.  Of 

these 20% were classified as having high sensitivity, 7% as medium sensitivity and 73% 

as low sensitivity. 

                                                      
93

  Coordinates System: Longitude and latitude (dd mm ss).  Datum: WGS-84 
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Exhibit I.96: Summary of Receptors 

Categories and Sub Category Sensitivity Total 

Educational  11 

College/University High 1 

Vocational Institution High 1 

School High 9 

Health  9 

Dispensary High 5 

Hospital High 4 

Religious/Cultural  7 

Mosque High 5 

Shrine High 2 

Settlement  105 

Large  High - 

Medium Low 1 

Small Low 104 

Water Body  40 

Channel/Pond Medium 12 

Water Pumping Station Low 4 

Water Crossings High 8 

Water Wells Low 16 
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Appendix J: Framework for Environmental 
Management System 

J.1 Planning Elements  

J.1.1 Policy 

SCEL is developing its corporate policy for environment.  The policy will be based on 

the guidelines provided in ISO 14001 series.  SCEL will periodically review the scope 

and effectiveness of its policy.  The policy will be documented, maintained, implemented 

and communicated to SCEL employees, contractors, suppliers and the public.  

J.1.2 Legal Requirements and other Obligations 

The SEMS needs to consider both legal and other obligations imposed on the Project.  

The types of obligations that may influence the SEMS may include: 

1. Legal: Statutory requirements (Act, Ordinances, Regulations and Rules), 

Conditions of environmental approval 

2. Financing agreement conditions: IFC performance standards and guidelines 

3. Voluntary: Corporate policies and standards, industry codes 

4. Commitments to Stakeholders 

An obligations register will be compiled and maintained for the Project.  This register 

will include identified legal and other requirements pertaining to environmental and 

social management for the Project.   

SCEL will also: 

 manage recurring legal and other obligations (such as inspections, sampling, 

analysis and reporting); 

 track developing legislation and regulations that may apply to operations and 

activities to anticipate and prepare for compliance; 

 inform employees and others working on behalf of the company of existing and 

emerging obligations that apply to their job responsibilities; and 

 consider the register in the review of objectives, targets and plans for management 

of impacts. 

J.1.3 Aspect Identification and Impact Assessment  

A key element of SEMS is identification of aspects and assessment impacts.  The EA 

documented in this report falls under this element of the SEMS.   

Procedures will be set up for identification of significant environmental aspects and 

undertaking of impact and risk assessments on an ongoing basis through the Project life.  

These will address: 
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 aspects not covered by this EA; and 

 any changes in the Project or new developments arising subsequent to the 

completion of this EA. 

J.1.4 Objectives, Targets and Plans for Management  

This element of the SEMS pertains to the setting of objectives and targets for 

environmental and social management, and plans for the achievement of these objectives 

and targets at corporate and Project/ site levels.   

The primary purpose of the ESMP is to guide environmental and social management 

throughout the life of the Project.  The core of the ESMP is a statement of environmental 

and social management objectives and associated management measures.  The ESMP 

will be supported by other documentation such as the original Project description 

(described in Section 3) and specific management plans and operating procedures.   

J.1.5 ESMP Supporting Documentation 

Management plans and other forms of supporting documentation will be developed, 

where needed, to provide further detail on how key actions identified in the ESMP will be 

executed.  The need for supporting management plans or other supporting documents has 

been determined initially during the EA, based on the risk posed by or complexity of the 

impact/s or area requiring management.   

A benefit of separating the ESMP and supporting documentation is increased flexibility 

in meeting the stated ESMP objectives.  Modifications can be made to ESMP supporting 

documentation and additional detail provided, in line with changing priorities and 

external and internal circumstances, without necessarily needing to renegotiate regulatory 

conditions of approval (which may make the ESMP legally enforceable).   

ESMP supporting documentation that may be developed includes: 

 stakeholder engagement plan; 

 recruitment plan,  

 training and skills development plan; 

 emergency preparedness, response and recovery plan; 

 energy management plan; 

 water management plan; 

 waste management plan; 

 hazardous materials management plan; 

 spill prevention and mitigation plan. 

J.2 Implementation (do) Elements  

Effective implementation and functioning of the ESMP depends on adequate human and 

financial resources, clearly defined responsibilities for environmental and social 
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management, appropriate training and good communication.  An outline of how these 

features will be managed for the Project is presented below. 

J.2.1 Roles and Responsibility 

SCEL will define, document and communicate the environmental and social management 

roles and responsibilities of Project personnel, including contractors and others working 

on behalf of the company.  Personnel with specific roles and responsibilities will have the 

authority, and be held accountable for, carrying out these. 

The basic roles required to implement the ESMP, and establish and maintain the SEMS, 

are shown in Exhibit W.2.  These roles need to be reviewed and incorporated into the 

organizational structures for the construction and operational phases of the Project.   

J.2.2 Contractors, Suppliers and Vendors 

Environmental and social performance, programs and risk management will be 

considered in the selection and management of contractors, suppliers and vendors.  

Contracts will address potential environmental and social liabilities and responsibilities 

including:  

 use of competent, trained staff, including subcontractors;  

 consequences for failing to meet obligations;  

 monitoring of performance;  

 required job-specific, site-specific training;  

 compliance with SCEL policies and site standards and applicable legal 

requirements;  

 responsibility for chemicals brought on-site and wastes generated on-site, 

including closure activities where appropriate; and 

 identification of a lead responsible person for both SCEL and the contractor.  

Contractors, including their employees and associated subcontractors, will be made aware 

of the environmental risks, associated controls, procedures and standards relevant to their 

work on-site.  The activities and performance of contractors will be monitored against the 

terms of the contracts. 
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Exhibit J.1: Roles and Responsibilities for Environmental and Social Management 

Roles Relevant Responsibilities 

SCEL chief 
executive officer  

 Endorse the environmental and social management policy and require it 
to be communicated to the public 

 Allocate adequate human and financial resources to enable effective 
functioning and continual improvement of the SEMS 

 Establish and maintain a governance system  

Project site 
management and 
SCEL senior 
management 

Policy  

 Develop, review and update policy (or policies) on environmental and 
social management 

 Incorporate principles of these policies in business decisions 

Compliance 

 Confirm necessary authorizations have been obtained for the Project 

 Confirm compliance with legal requirements and other obligations 
pertaining to environmental and social management 

 Commit contractors and suppliers to meeting relevant environmental 
and social obligations by means of specific conditions in the contracts of 
appointment 

Roles and responsibility 

 Define, document and communicate environmental management roles, 
responsibilities and authorities 

 Provide sufficient appropriately trained human resources and adequate 
financial resources to enable effective functioning and continual 
improvement of the SEMS  

 Hold personnel responsible for meeting their assigned responsibilities 

 Select SEMS Committee 

Communication and reporting 

 Confirm there is adequate ongoing stakeholder engagement 

 Confirm obligations for reporting to regulatory authorities, development 
financiers and affected communities are met 

 Management review 

 Provide leadership in the pursuit of environmental and social 
management 

 Examine and review the SEMS periodically to determine its suitability, 
adequacy and effectiveness   

 Support action to enhance the SEMS and make improvements in 
environmental and social management performance 
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Roles Relevant Responsibilities 

Environmental 
management  

SEMS 

 Establish the SEMS, with assistance from the senior management, 
division managers and community relations managers 

 Liaise with division managers regarding environmental management 
roles, responsibilities and authorities throughout operational divisions 

 Coordinate monitoring and evaluation activities and confirm corrective 
actions (an action taken to address a non-conformance ) are taken to 
address incidents and non-conformances (a failure to comply with the 
Project’s SEMS ) 

 Report progress in implementation and functioning of the SEMS to 
senior management, development financiers, regulatory authorities and 
stakeholders 

ESMP 

 Keep the ESMP up to date and confirm it addresses all relevant 
environmental and social obligations 

 Present the ESMP in an appropriate format for communication with 
regulatory authorities and other stakeholders 

 Present the ESMP in an appropriate format for communication with 
parties responsible for Project execution 

 Compile ESMP compliance reports 

 “Sign-off” actions in the ESMP and non-conformances once they have 
been completed 

Community 
relations 
management 

 Assist the Environmental Management team with ongoing reporting to 
stakeholders on ESMP and supporting management plans, and 
progress with implementation of management measures  

 Assist Environmental Manager and division managers with stakeholder 
communication where awareness and/ or co-operation of stakeholders 
are required to implement management measures 

 Manage the grievance mechanism 

Line management  Confirm the SEMS and ESMP are established, communicated, 
implemented and maintained in their respective areas 

 Provide leadership in the pursuit of environmental and social 
management 

 Identify ways to improve environmental and social performance through 
daily monitoring of their activities and evaluating implementation 

 Review monitoring results, incidents and corrective actions taken 

 Evaluate adequacy and effectiveness of awareness and skills training 
programs pertinent to environmental and social management 

 Maintain internal communication of environmental and social matters 
between the Environmental Manager and other personnel, and promote 
environmental and social awareness. 

All personnel and 
contractors 

 Comply with SCEL policies, site standards and applicable legal 
requirements 

 Work in accordance with the ESMP and supporting documents 

 Report problems or deviations from the SEMS or ESMP to division 
managers and/or environmental managers, as instructed. 
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J.2.3 Training 

Personnel, including contractors’ personnel, working for or on behalf of the Project will 

be informed of potential significant environmental and social impacts and risks 

associated with the Project by means of awareness training.  Visitors to Project sites will 

also receive awareness training as part of site induction training. 

Personnel, including contractors’ personnel, will be made aware of their specific 

environmental and social management responsibilities.  Training needs analyses will be 

undertaken and personnel will be given adequate training to meet these responsibilities.   

The training program comprises the following elements: 

 identification of training needs for all employees specific to their varying 

responsibilities; 

 development of a training plan and schedule to address defined needs; 

 verification of training programs to confirm consistency with organizational 

requirements; 

 training of employees and documentation of training received; 

 evaluation of training effectiveness; and  

 review and modification of training programs, as required. 

Personnel with direct responsibility for implementation of the ESMP and functioning of 

the SEMS will have additional training to: 

 provide them with the knowledge and skills necessary to perform their work; 

 maintain their knowledge of relevant environmental and social obligations; and 

 enable them to implement specific measures required under the ESMP in a 

competent and efficient manner. 

J.2.4 Internal Communication 

To effectively implement environmental and social management, the relevant managers 

will maintain lines of internal communication and provide information regarding the 

ESMP, SEMS and environmental and social management performance to personnel 

electronically, on notice boards and/or in newsletters.  Such communication will be used 

to inform the personnel of their individual responsibilities with respect to the SEMS and 

to raise awareness on specific matters.   

A grievance mechanism will be established and will provide a means for Project 

personnel, including contractors’ personnel, to anonymously raise environmental and 

social concerns. 

J.2.5 Operational Controls 

Operational controls will be implemented to maintain performance and compliance, and 

to manage impacts and risks.  Operational controls may include: 

 administrative controls such as performance standards; 
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 standard operating procedures and work instructions; and 

 engineered controls such as pollution control equipment.  

Written operational controls are required where their absence could lead to deviation 

from environmental obligations or objectives and targets.  The adequacy, suitability, and 

effectiveness of operational controls will be reviewed regularly.  Documentation on the 

design basis and operating criteria and limits for equipment having the potential to impact 

environmental performance will be maintained. 

Operating equipment, as well as environmental monitoring and measurement devices, 

will be maintained consistent with manufacturers’ specifications and best management 

practice to reduce the potential for environmental incidents and adverse environmental 

impacts.  

J.2.6 Documentation and Recordkeeping 

Elements of the SEMS will be documented and controlled in accordance with a document 

control system.  Records demonstrating compliance with legal requirements and 

conformance with the SEMS will also be maintained.  SCEL will establish, implement 

and maintain procedures: 

 for SEMS document control detailing how the creation, review and updating of 

various types of documents will be managed and who will be responsible; and 

 for record identification, storage, protection, retrieval, retention and disposal. 

Documentation and record keeping controls will include: 

 measures to enable relevant documents (including those of external origin deemed 

necessary for planning and operation of the SEMS) and records to be readily 

available and identifiable (labeled, dated and properly filed), legible and protected 

from damage; 

 review, revision and approval of documents for adequacy by authorized personnel 

at least once a year; 

 establishment of the electronic document control version as the ‘authorized 

version’;  

 making current versions of relevant documents available at locations where 

operations essential to the effective functioning of the SEMS are performed; 

 suitably identifying obsolete documents retained for legal and knowledge 

preservation purposes; and 

 identification and segregation of confidential and privileged information. 

J.3 Check Elements 

Monitoring is required to confirm the existence of an effective SEMS and conformance 

with the ESMP.  Linked to this is the need for identified non-conformances to be 

remedied and for progress with both compliance and non-conformances to be reported.  

These three components are discussed below. 
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J.3.1 Monitoring and Evaluation  

A monitoring program will be established.  This will be an integral component of the 

SEMS and have clear links to the ESMP.  The aim of the monitoring program will be: 

 provide measurements of environmental and social impacts of the Project; 

 ascertain and demonstrate compliance with conditions of approval and other 

legislation; 

 provide sufficient evidence to address any claims made against the Project in 

respect of environmental and social matters; 

 track performance of the SEMS and progress in the implementation of the ESMP; 

 track and measure key indicators and other performance measures over time to 

improve the Project’s performance and reduce the likelihood of environmental 

incidents; and 

 inform decision processes for determining management actions. 

The monitoring program comprises data collection and interpretation, site inspections and 

formal audits as discussed further below.  The monitoring program proposed for the 

Project is presented in the following section. 

Data Collection and Interpretation 

The monitoring program covers the physical, biological and social components of the 

operation and is integrally linked with the assessment criteria stated in the ESMP.  Where 

appropriate and possible, the sampling parameters and locations used in the EA baseline 

studies have been retained to provide data continuity.   

The monitoring program identifies monitoring parameters, sampling locations, sampling 

frequency and duration and detection limits (where appropriate).  It includes control sites, 

where relevant.  The focus and extent of monitoring is commensurate with the risk of 

impacts occurring, the sensitivity of the surrounding areas and the affected communities’ 

perceptions of risks to their health and environment.  For some types of monitoring, 

thresholds or targets are available (and included in the environmental or social 

management programs), for example the emission and ambient limits included in the 

Project’s Environmental Design Criteria (Section 3).  In other cases, the monitoring 

results will be compared to the baseline data set gathered as part of this EA.  Lastly, 

where neither thresholds nor baseline data are available, the initial data collection may go 

on to form the baseline for future data collection. 

The monitoring program will be coupled with a series of supporting procedures, yet to be 

developed, covering: 

 sample or data collection; 

 sample handling, sample storage and preservation;  

 sample or data documentation; 

 quality control; 
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 data reliability (calibration of instruments, test equipment, and software and 

hardware sampling); 

 data storage and backup, and data protection;  

 interpretation and reporting of results; and 

 verification of monitoring information by qualified and experienced external 

experts. 

Data will be documented and interpreted.  Temporal and spatial trends in the data will be 

discerned and compliance with relevant thresholds will be evaluated.  Monitoring reports 

will be produced to meet internal and external reporting requirements.  If monitoring 

results indicate non-conformance with stipulated thresholds or if a significant 

deteriorating trend is observed, it will be recorded as a non-conformance and handled by 

the non-conformance and incident procedure. 

Site Inspections 

Site inspections will be undertaken regularly in relevant areas of the Project.  The 

inspections will focus on compliance with the ESMP and conformance with the SEMS.  

The inspections will play an important role in increasing awareness of ESMP and SEMS 

requirements.   

Minor non-conformances will be discussed during the inspection and recorded as a 

finding in the inspection report.  Major non-conformances will be reported as incidents.  

Inspection results will be disclosed at management meetings.  

Formal Audits 

Formal audits will be undertaken at planned intervals.  Procedures for audits will be 

established, implemented and maintained.  These will cover the audit criteria, scope, 

frequency and methods, and will address the responsibilities and requirements for 

planning and conducting audits, reporting results and retaining associated records.  

Any negative findings arising from an audit will be treated an incident and dealt with in 

accordance with the non-conformance and incident procedure.  Results from audits and 

evaluations of compliance with legal requirements will be reported to site and senior 

management and subject to management reviews. 

J.3.2 Non-conformances and Incident Reporting 

Non-conformances include the following: 

 exceedances of relevant thresholds as identified during routine monitoring; 

 non-conformances with the requirements of the ESMP or supporting 

documentation identified during an internal inspection; 

 non-conformances identified during an audit or by regulatory authorities; 

 events, such as spills, resulting in potential or actual environmental harm; 

 events that did or could result in injury to staff, visitors to site or surrounding 

communities; and 
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 significant complaints or grievances received from any source. 

A process will be established for the identification, investigation and tracking of non-

conformances, including: 

 prioritizing and classifying non-conformances based on the type and severity of 

the non-conformance; 

 recording of non-conformances and the results of corrective and/or preventive 

actions, including the actions necessary to mitigate or remedy any associated 

impacts; 

 defining results expected from the corrective and/or preventative actions; 

 confirming the corrective and/or preventive actions taken to eliminate the causes 

of the non-conformance are appropriate to the magnitude of problem and 

commensurate with the impacts encountered; 

 reviewing the effectiveness of the corrective and/or preventive actions taken; and 

 implementing and recording required changes in the ESMP or monitoring 

program resulting from corrective and preventive action. 

Serious non-conformances will be classified as incidents.  Incidents will be promptly 

reported to appropriate management.  A guideline will be prepared on: 

 the types of incidents reportable to internal management at the site, Project and 

corporate levels, as well as to regulatory authorities and other external 

stakeholders; and 

 standards to be observed when reporting incidents. 

The investigation of incidents and evaluation of effectiveness of existing controls and 

response actions will be undertaken at a level commensurate with the severity of the 

incident. 

J.3.3 ESMP and SEMS Reporting 

Progress on compliance with the ESMP and functioning of the SEMS will be reported to: 

 Plant site and SCEL senior management; 

 development financiers, if required in terms of the loan agreement; 

 regulatory authorities, if required in terms of legislation and conditions of 

approval; and 

 affected communities and other interested stakeholders. 

In addition, the formal audit reports on compliance with the ESMP and the functioning of 

the SEMS will be made available to site and corporate management.   
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J.4 Act elements 

J.4.1 Governance and Management Review 

Plant site management and SCEL senior management will review the ESMP and SEMS 

on a periodic basis to determine its suitability, adequacy and effectiveness.  Each 

management review will initiate a new plan-do-check-act cycle with enhancement of the 

SEMS and continuous improvements in environmental and social management 

performance.  The management review will cover: 

 progress and closure of actions from previous management reviews; 

 monitoring programs findings/ the extent to which objectives and targets have 

been met; 

 findings of audits; 

 incidents and the status of corrective and/or preventative actions; 

 impact and risks assessments; 

 changing circumstances, including changes to operations, Pakistan legislation or 

guidelines, ownership, socio-political circumstances;  

 legal compliance and compliance with other obligations; 

 stakeholder concerns, requests or complaints; 

 adequacy of policies, ESMP and SEMS to meet operational and corporate 

requirements; and 

 recommendations for improvement. 

J.4.2 Management of Change 

Changes to the Project can be expected throughout the life of the Project.  These can 

range from changes to operations and infrastructure, new developments (such as an 

expansion), changes to personnel and the Company, changes in legislation and changes 

the environment of the Project (such as a new settlement established near Project 

infrastructure).  These changes could result in changes to the significance of 

environmental and social impacts and risks.  This may necessitate updates to existing 

authorizations/ permits, changes to the ESMP, which may have to be approved by 

regulatory authorities, and general changes to the SEMS framework. 

A procedure for the management of change will be established and maintained.  This 

will: 

 observe the corporate requirements for the management of change; 

 identify proposed changes that could alter environmental or social impacts and 

risks and/ or require new authorizations/ permits or changes to existing 

authorizations/ permits; and  

 define the impact and risk assessments appropriate to different types of changes, 

which need to be undertaken by competent personnel.   
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Changes will not be made without the required authorizations and permits in place.  The 

measures identified as necessary to mitigate impacts and risks will be implemented.  The 

various elements of the SEMS will be modified as required in response to the change, 

A procedure specifically for changes to the ESMP and supporting documentation will be 

established.  This will detail: 

 how the changes are to be recorded; 

 who has responsibility for overseeing changes and checking they do not conflict 

with any planning conditions or other obligations; 

 the process of review and sign off in response to changes; and 

 how changes to the ESMP should be communicated internally and externally. 
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Appendix K: Environmental Management Plan 

A detailed Environmental Management Plan (EMP) will be developed prior to 

commencement of construction operations at the site.  Further development and 

refinement will be required as the final configuration of the operation is designed in detail 

and once the views of the permitting authorities are formally made known in their reply 

to the ESIA submission.  It is recommended that specialist outside assistance is provided 

to assist local personnel.  Talks with the Sindh Environmental Protection Agency may be 

able to provide this, and a local environmental consultancy firm may be able to offer 

facilities and conduct audits, to meet domestic legislative requirements.  It is then 

recommended that a design review is undertaken by a firm of international mining 

specialists. 

The purpose of the EMP is to ensure compliance with legislation and other best practice 

requirements.  It provides a description of the scope of the EMP.  This will be refined to 

clearly state the responsibilities for implementation and review of the EMP, measures for 

liaison with authorities and declares intent to establish monitoring reporting and 

grievance mechanisms. 

The EMP also sets out to define the control systems for limiting the impacts of the 

identified emission/discharges to ensure compliance with standards.  These include, for 

example, a dust control strategy, waste water treatment, transport and traffic, noise and 

vibration.  The plan is also being developed to be accompanied by a system for 

responding to identified breaches.   

The EMP will therefore comprise the following items identified and included within the 

ESIA: 

 Baseline conditions: documentation evidencing the pre–existing environmental 

baseline conditions as identified in the ESIA; 

 The identification of potential environmental impacts based on a register of all 

emissions, discharges and wastes..  This is to be based on the work undertaken for 

the ESIA and the design and operations plan; ; 

 The definition of environmental compliance targets, standards and quality 

objectives.  In many case the standards will be set by the appropriate regulatory 

authority.  However, there may be instances where other appropriate standards are 

adopted.  The standards should be accompanied by a system for responding to 

identified breaches of the standard; 

 The definition of control systems for limiting the impacts of the identified 

emission/discharges to ensure compliance with standards.  This will include, for 

example, a dust control strategy and waste water treatment; 

 The specification of an environmental monitoring programme to confirm and 

demonstrate the efficiency of control measures.  This will include, for example, 

groundwater monitoring; and 
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 Development of a progressive rehabilitation plan for the site.  This will 

incorporate rehabilitation of all abandoned areas.  A full mine closure plan is 

inappropriate at this stage, but should be developed as a part of the operational 

plans. 

The emphasis of the EMP is on practical control measures to limit potential 

environmental impacts, and on monitoring the efficiency of these control measures.  

Consequently, although many of the components of this plan could form part of an EMS 

it is not the intention for this report to provide all the elements necessary for a full EMS. 

Potential liquid effluents, solid wastes (and residues) and gaseous emissions have been 

identified in the ESIA.  This provides a basis for a register/inventory of waste streams, 

emissions and discharges and would cover all aspects of liquid, solid and gaseous 

effluents.  The register should identify the following: 

 The nature/source of the arising, discharge or emission identified by a unique 

reference number; 

 The precise location of the arising, discharge or emission (usually on a plan); 

 The predicted/actual quantity; and 

 The predicted/actual quality (especially chemical quality). 

The full details of each entry can be predicted at detailed design stage and updated by 

SCEL site personnel as activity commences.  Initially, entries will be based on estimated 

parameters.  However, as emission monitoring data become available, it will be necessary 

to amend the register accordingly.  The on–going evolution of the register should be 

regarded as an integral part of the EMS. 

K.1 Environmental Quality Standards 

The project is required to be undertaken and managed in full recognition of all relevant 

national and international environmental standards.  Those standards considered relevant 

to the project are the national environmental quality.  For each identified discharge or 

emission, appropriate standards will be identified.   

The standards define, as environmental quality objectives, the acceptable/permissible 

level of contaminants in the receiving environmental medium concerned.  In adopting 

standards for environmental quality remote from the potential emission sources, where 

any contamination would have an impact, such standards must be based on several 

factors: the existing baseline; a realistic assessment of the potential environmental risks; 

the characteristics of the substance in question and the ability of the environment to 

receive substances/effects without harm.  Such harm has to be evaluated in terms of both 

short–term impacts and longer–term accumulation of substances in the environment. 

Most of the appropriate environmental quality standards for the project will have to 

reflect both national and regional standards (or international standards where more 

conservative) and the SEPA will be consulted regarding changes to the standards on a 

regular basis.  If the standards change, the new standards will have to be incorporated 

into the EMP.   
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For each standard a response procedure will be set down.  These responses will be 

defined in the context of the implications, both legal and environmental, or any breach.  

The appropriate response will vary between the trigger and maximum permissible levels, 

and according to the nature of the contamination and the environmental medium being 

monitored.  The response procedure will be detailed in the emergency preparedness and 

response plan, but will include the following: 

 Immediate short–term response, such as emission/discharge controls or diversion; 

 The appropriate operational and management personnel, as well as Authorities 

(where appropriate), to be notified; 

 Investigation of the circumstances and sources; and 

 Assessment of the risk to the environment and whether long–term remedial action 

is necessary. 

The emphasis of the EMP is currently focussed on practical control measures to limit 

potential environmental impacts, at construction and pre–commissioning, and on 

monitoring the efficiency of these control measures.  Whilst it is not the intention for this 

report to provide all the elements necessary for a full EMP the general requirements are 

summarised in the sections below. 

K.1.1 Environmental Aspects  

The environmental aspects associated with activities undertaken during the Construction 

and Pre Commissioning phase of the project have been identified and evaluated in 

accordance with EMS and associated procedures.  The significant aspects are summarised 

below, further details of the aspects can be elaborated in a Register of Environmental 

Aspects.   

 Transport and Traffic;  

 Fire;  

 Contaminated Ground;  

 Noise and Vibration;  

 Dust and Spray Management; 

 Special and Hazardous Waste Management;  

 General Waste Management;  

 Aqueous Effluent Disposal;  

 Storage, Handling and Disposal of Hydrocarbons; 

 Venting to Atmosphere; 

 Flora and Fauna;  

 Site Office; and  

 Construction material use. 
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K.1.2 Management of Significant Environmental Aspects  

Environmental Objectives & Targets  

Goals  

SCEL is designing high–level environmental performance goals which will apply across 

the range of activities undertaken by the company and at all phases of a project; 

Engineering Design, Procurement, Construction and Pre Commissioning.  SCEL seeks to 

achieve high standards of health, safety and environmental management as part of the 

efficient management of their business.  They are committed to liaising and co–operating 

with the appropriate enforcing authorities and will comply with the relevant legislation 

and any other requirements to which they adhere.  Furthermore SCEL will develop 

systems and procedures that deliver the high standards sought, for managing significant 

environmental aspects.   

Targets  

For the duration of the project SCEL will develop tangible environmental performance 

targets to negate where possible and minimise in all cases any significant potential 

environmental impact arising from the project activities. 

K.1.3 Operational Control Measures  

Construction Activities 

Prior to commencement of construction activities, SCEL will ensure that the appropriate 

general project specific procedures are available for the management and control of the 

environmental aspects associated with the construction activities.   

The following sections constitute procedures for the management of typical significant 

environmental aspects associated with construction activities in order to reduce their 

actual and potential environmental impacts.   

Liquid Effluents  

SCEL will adhere to the following requirements when disposing of surface and foul 

water:  

 Contaminated water shall be disposed of in accordance with the legal and other 

environmental requirements relevant to the construction phase of the project, e.g.  

permits, licenses or consents, and waste management legislation;  

 The release of contaminated water directly to the environment shall be avoided at 

all times; 

 Surface and foul water disposal methods shall be regularly monitored; 

During construction it is envisaged that no significant quantities of effluent will be 

generated, except surface water drainage.  As far as possible, site surface water drainage 

will be collected by the site drainage system prior to disposal via the internal storm water 

drain system.  Pumped water arising from de–watering activities will be discharged into 

the site drainage system, prior recycling or subsequent water treatment. 

Domestic sewage waste shall be treated in an on–site facility and the water used for 

industrial purposes.   
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Washout water from any concrete mixing plant or cleaning of ready mix concrete lorries 

must not be allowed to flow into any watercourses and shall be reused, where possible.   

Spill prevention measures shall be adopted and any spillage shall be dealt with 

immediately. 

Hydrocarbons 

SCEL will adhere to the following requirements when storing of hydrocarbons 

 Clear labeling, including Material Safety Data Sheets;  

 Oils to be stored in demarcated areas.  Four steel tanks each of 120,000l capacity 

with a surrounding walled compound, 3m high of sufficient volume to contain 

110% of the capacity of the tanks.  The compound will also have a bunded, 

impermeable hard standing area equipped with collection sump for spillages;  

 On–site fuel bowsers will be filled by pump through the wall and will not enter 

the fuel storage compound.  Fuel will be delivered to site in 80,000 litre road 

tankers. 

 Storage areas shall be kept clean and tidy.   

 Quantities shall be kept to a minimum.   

 Spill prevention and treatment measures shall be adopted and any spillage shall be 

dealt with immediately. 

 Lockable valves shall be used on bulk storage drums and tanks that are in use.   

 An inventory shall be kept for all oil and lubrication materials used on site.   

SCEL will adhere to the following requirements when disposing of waste oils and 

lubricants:  

 Substances shall be disposed of in accordance with the legal and other 

environmental requirements relevant to the construction phase of the project; 

 Discharge of such substances into ground waters or drainage systems of any kind, 

is prohibited;  

 Any deposit or discharge of waste oils and lubricants onto the ground or floor of 

buildings is prohibited;  

 Processing of waste hydrocarbons causing air pollution that exceeds the level 

prescribed in the relevant legal and other environmental requirements is 

prohibited; and 

 Waste oils shall not be burned on site.   

Solid Residues  

Operations such as excavation, demolition, land clearance and also civil works can result 

in the generation of large quantities of spoil materials and other solid wastes.  SCEL will 

adhere to the following requirements when dealing with solid residues arising from 

construction activities:  

 The production of solid residues shall be minimised where possible; 
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 All waste shall be disposed of in a controlled manner and in accordance with the 

legal and other environmental requirements relevant to the construction phase of 

the project;  

 Authorised waste disposal contractors shall be used, where possible;  

 Disposal of waste should take place as soon as practical;  

 No waste shall be burned on site, unless approved by the EM and conducted in 

accordance with the relevant environmental requirements.   

 As far as possible, spoil material should be reused on site, in an environmentally 

responsible manner.  Topsoil, where present, should be segregated for 

landscaping purposes, with stumps, roots etc.  removed.   

 Erosion control and water management measures will be employed at the waste 

dump and stockpiles; 

 Recoverable wastes such as scrap metals and timber shall be kept separate from 

other non–recoverable waste, as far as possible. 

 Land resources adjacent to the project boundaries shall be preserved in their 

present position or restored to a natural appearance. 

Contaminated Ground  

SCEL shall recognise the potential for ground to be contaminated as a result of any recent 

or past activities on site.  Contaminants may be in a solid, liquid or gaseous form and 

may have mixed with other naturally occurring substances.  SCEL will take the following 

measures in order to minimise the environmental impact:  

 The area shall be segregated and cleared before any further work is undertaken;  

 Chemical analysis shall be undertaken to determine the extent of the 

contamination; and  

 Risk assessments shall be undertaken to assess the environmental hazards, prior to 

any work being undertaken.   

Flora and Fauna  

SCEL will adhere to the following requirements in order to minimise the environmental 

impact on flora and fauna arising from construction activities:  

 Trees, shrubs and vegetation adjacent to the site shall not be injured or destroyed;  

 All vehicles and plant shall use approved transport routes when travelling to, from 

and around the site;  

 Persons shall be prevented from trespassing outside the designated working area, 

as far as possible, e.g.  by the erection of secure site fencing.   

Construction Materials  

SCEL will adhere to the following requirements when selecting construction materials in 

order to minimise the environmental impact:  
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 Environmentally hazardous materials shall not be used unless no reasonable 

alternative material exists.  This requirement applies to both permanent and 

temporary materials. 

Transport and Traffic  

There will be an increase in traffic levels during the construction phase of a project.  

Much of the construction materials required will be transported by road to the site.  SCEL 

will adhere to the following requirements in order to minimise the environmental impact 

of construction transport and traffic:  

 The routing of all mobile plant, equipment and other associated construction 

traffic shall be given adequate consideration prior to the start of construction;  

 Subcontractors / hauliers shall follow the designated construction routes on site 

and risk disciplinary action if these are disregarded;  

 Routes to be used for abnormal load deliveries to the site shall be notified by sub–

contractors well in advance;  

 Measures shall be introduced to minimise the loss of soil material onto the roads;  

 Roads both on and adjacent to the project site shall be inspected on a regular 

basis;  

 Dust suppression for roads shall be used as necessary;  

 Vehicles and plant shall not be left unattended with the engine running 

unnecessarily; and  

 Measures shall be taken to ensure that fuel, oil and hydraulic leaks are prevented 

or captured, including:  

 Excessive exhaust emissions shall cause prohibition of use.   

 Open–backed vehicles shall be sheeted if loose material is likely to spill or 

create a dust problem in transit. 

Dust and Spray  

There is a potential for dust to be generated as a result of construction activities, e.g.  

traffic and transport, excavation, construction materials etc.  SCEL will adopt the 

following measures to reduce the environmental impact of dust:  

 Dust suppression measures will be employed where necessary; and 

 Dust levels shall be monitored on a regular basis (as appropriate) throughout the 

construction phase.  Wind strength and direction should also be noted during the 

monitoring period  

Prior to commencement of pre–commissioning activities, SCEL will ensure that the 

appropriate general and project–specific procedures are available for the management and 

control of the environmental aspects associated with pre–commissioning activities.   

The Framework EMP forms a sound basis for its extension to cover all activities at the 

project.  Recommendations for an expansion of the EMP are given in the Environmental 

and Social Action Plan which accompanies this ESIA. 
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K.2 Spill Response Plan (Spill Prevention, Containment and Cleanup) 

Procedures for providing for environmental compliance and spill control that are to be 

used at the project site are required to be provided in a Spill Response and Spill 

Prevention, Control and Countermeasures Plan.  Each facility at the project site will be 

constructed and operated under stringent procedures to avoid any possibility of accidental 

contamination of the air, water, or land.  All materials will be properly stored in locations 

and containers as specified by current regulations and/or manufacturer's 

recommendations.  The plan will set out clear responsibilities and procedures to be 

adopted to prevent or respond to spills and leaks.  Inspection, monitoring and 

maintenance program is described together with example records in accordance with IFC 

performance Standards 3 and 4. 

K.3 Waste Management Plan 

A Waste Management Plan (WMP) will be prepared and implemented in accordance with 

the requirements of the regulatory authorities and in line with SCEL policy. 

It is intended that the WMP will be prepared once construction has commenced and the 

wastes generated are better understood.  This will be revised when the mine is 

commissioned and reviewed annually.  The WMP will include separate plans to deal with  

 Effluent discharges from clean water discharges; 

 Wastewater treatment plants; 

 Effluent discharges from skid–mounted package sewer treatment systems; 

 Air emissions; 

 Clean soil and natural overburden excavated and utilized in civil construction 

operations (i.e.  cut and fill);  

 Drilling wastes; 

 Clean water discharges; 

 Hazardous materials; 

 Production wastes; 

 Non–hazardous solid wastes; 

 Camp site waste; and 

 Sanitary waste. 

All such materials, liquids or emissions are to be covered in separate plans and or 

procedures and will be subject to separate SCEL and regulatory approval processes as 

appropriate.  These plans will specify: 

 Requirements of the relevant legislation and any associated regulations; 

 Compilation and maintenance of a waste inventory detailing the volumes, types 

and classification of wastes generated, stored and disposed of; 
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 Where and how wastes should be stored; 

 Criteria for handling, transporting and disposing of wastes; 

 What monitoring is required; 

 Health and safety requirements for handling waste; 

 Security requirements, and 

 Reporting requirements. 

Prior to removal of generated waste by a contractor, it will be temporarily stored at the 

designed mine premises: 

K.4 Emergency Preparedness and Response Plan; 

During the construction and pre–commissioning phases, there is an increased risk of 

emergencies and incidents that can have a potentially negative impact on the 

environment.  Such incidents may also lead to the contravention of an environmental 

requirement, e.g.  statutory, permit, license, consent etc.  and/or complaints.  An 

Emergency Preparedness and Response Plan (EPRP) will therefore be compiled by SCEL 

to deal with the types of emergency that might be expected, the steps to be taken in the 

event of an occurrence, formation of an emergency response centre and team, training 

and drills.  The plan will also need to have cognisance of any issues raised by the 

community and will cover all stages of the project development through to closure. 

The EPRP should include the following considerations: 

1. Potential events: list possible events that could require emergency response 

during the project (e.g.  spills, damage to surface structures, fires, medical 

evacuation and emergencies such as storms, floods and civil unrest); 

2. Welfare and Safety Officer; 

3. Public Spokesperson; 

4. Emergency Response Personnel; 

5. List of Procedures: to prevent, mitigate and monitor environmental effects of 

emergency actions.  Systems and procedures should also be provided to mobilise 

equipment, facilities and personnel; 

6. Training: to include appropriate response to accidental spills and releases to the 

environment; and 

7. Provision of Equipment. 

K.5 Water Management Action Plan 

Water management issues are included within the EMP, however a Water Management 

Plan will require formal adoption to include a review of the water balance to enable 

correct management of water movement about the site.  It will include measures to 
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minimise or prevent pollution of water resources, measures to assess and optimise water 

usage and drainage control records. 

K.5.1 Water Quality and Effluents 

Drinking Water 

For chemicals detected in surface water and groundwater resources that are utilised for 

drinking water, typically the most appropriate water quality guideline values are drinking 

water standards.  A summary of these values are presented below in Exhibit K.1.   

Exhibit K.1:  Standards for Drinking Water 

Properties/ Parameters Standard Values For 
Pakistan 

Who Guidelines Remarks 

Bacterial     

All water intended for 
drinking (e.Coli or Thermo 
tolerant Coliform bacteria)  

Must not be detectable in 
any 100 ml sample  

Must not be detectable in 
any 100 ml sample  

Note 1  

Treated water entering the 
distribution system (E.Coli 
or thermo tolerant coliform 
and total coliform bacteria)  

Must not be detectable in 
any 100 ml sample  

Must not be detectable in 
any 100 ml sample  

Note 1  

Treated water in the 
distribution system (E.coli 
or thermo tolerant coliform 
and total coliform bacteria)  

Must not be detectable in 
any 100 ml sample In case 
of large supplies, where 
sufficient samples are 
examined, must not be 
present in 95% of the 
samples taken throughout 
any 12-month period.  

Must not be detectable in 
any 100 ml sample In case 
of large supplies, where 
sufficient samples are 
examined, must not be 
present in 95% of the 
samples taken throughout 
any 12-month period.  

Note 1  

Physical     

Colour  ≤15 TCU  ≤15 TCU   

Taste  Non objectionable/Accept 
able  

Non objectionable/Accept 
able  

 

Odour  Non objectionable/Accept 
able  

Non objectionable/Accept 
able  

 

Turbidity  < 5 NTU < 5 NTU  

Total hardness as CaCO3 < 500 mg/l –  

TDS < 1000 < 1000  

pH 6.5 – 8.5 6.5 – 8.5  

Chemical    

Essential Inorganic  mg/Litre mg/Litre  

Aluminium (Al) mg/1  <0.2 0.2  

Antimony (Sb)  <0.005 (P) 0.02  

Arsenic (As)  < 0.05 (P) 0.01 Note 2 

Barium (Ba)  0.7 0.7  

Boron (B)  0.3 0.3  

Cadmium (Cd)  0.01 0.003 Note 2 

Chloride (Cl)  <250 250  
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Properties/ Parameters Standard Values For 
Pakistan 

Who Guidelines Remarks 

Chromium (Cr)  <0.05 0.05  

Copper (Cu)  2 2  

Toxic Inorganic mg/Litre mg/Litre  

Cyanide (CN)  <0.05 0.07 Note 2 

Fluoride (F)*  <1.5 1.5  

Lead (Pb)  <0.05 0.01 Note 2 

Manganese (Mn)  < 0.5 0.5  

Mercury (Hg)  <0.001 0.001  

Nickel (Ni)  <0.02 0.02  

Nitrate (NO3)*  <50 50  

Nitrite (NO2)*  <3 (P) 3  

Selenium (Se)  0.01(P) 0.01  

Residual chlorine  0.2-0.5 at consumer end 
0.5-1.5 at source  

–  

Zinc (Zn)  5.0 3 Note 2 

* indicates priority health related inorganic constituents which need regular monitoring.  

Organic     

Pesticides mg/L   PSQCA No. 4639-2004, 
Page No. 4 Table No. 3 
Serial No. 20- 58 may be 
consulted.***  

Annex II  

Phenolic compounds (as 
Phenols) mg/L  

 < 0.002  

Polynuclear aromatic 
hydrocarbons (as PAH) 
g/L  

 0.01 ( By GC/MS method)   

Radioactive     

Alpha Emitters bq/L or pCi  0.1 0.1  

Beta emitters  1 1  

*** PSQCA: Pakistan Standards Quality Control Authority. 

Proviso: 

1. The existing drinking water treatment infrastructure is not adequate to comply with WHO 
guidelines. The arsenic concentrations in South Punjab and in some parts of Sindh have been 
found high then Revised WHO guidelines. It will take some time to control arsenic through 
treatment process. Lead concentration in the proposed standards is higher than WHO Guidelines. 
As the piping system for supply of drinking water in urban centres are generally old and will take 
significant resources and time to get them replaced. In the recent past, lead was completely 
phased out from petroleum products to cut down lead entering into environment. These steps will 
enable to achieve WHO Guidelines for Arsenic, Lead, Cadmium and Zinc. However, for the bottled 
water, WHO limits for Arsenic, Lead, Cadmium and Zinc will be applicable and PSQCA Standards 
for all the remaining parameters. 

Liquid Effluent 

Exhibit K.2 below sets out the current NEQS values for liquid effluent.   
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Exhibit K.2: NEQS for Municipal and Liquid Industrial Effluents1, 2  

(mg/l, unless otherwise defined) 

No. Parameter Standards 

Into Inland 
Waters 

Into Sewage 
Treatment5 

Into Sea( ) 

1. Temperature increase7 =<3°C =<3°C =<3°C 

2. pH value 6 to 9 6 to 9 6 to 9 

3. Five–day bio–chemical oxygen demand 
(BOD)5 at 20°C1 

80 250 808 

4. Chemical oxygen demand (COD)1 150 400 400 

5. Total suspended solids (TSS) 200 400 200 

6. Total dissolved solids (TDS) 3,500 3,500 3,500 

7. Grease and oil 10 10 10 

8. Phenolic compounds (as phenol) 0.1 0.3 0.3 

9. Chlorides (as Cl') 1,000 1,000 SC9 

10. Fluorides (as F') 10 10 10 

11. Cyanide total (as CN') 1.0 1.0 1.0 

12. Anionic detergents (as MBAS)2 20 20 20 

13. Sulfates (SO4) 600 1,000 SC9 

14. Sulfides (s') 1.0 1.0 1.0 

15. Ammonia (NH3) 40 40 40 

16. Pesticides3 0.15 0.15 0.15 

17. Cadmium4 0.1 0.1 0.1 

18. Chromium (trivalent and hexavalent)4 1.0 1.0 1.0 

19. Copper4 1.0 1.0 1.0 

20. Lead4 0.5 0.5 0.5 

21. Mercury4 0.01 0.01 0.01 

22. Selenium4 0.5 0.5 0.5 

23. Nickel4 1.0 1.0 1.0 

24. Silver4 1.0 1.0 1.0 

25. Total toxic metals 2.0 2.0 2.0 

26. Zinc 5.0 5.0 5.0 

27. Arsenic4 1.0 1.0 1.0 

28. Barium4 1.5 1.5 1.5 

29. Iron 8.0 8.0 8.0 

30. Manganese 1.5 1.5 1.5 

31. Boron4 6.0 6.0 6.0 

32. Chlorine 1.0 1.0 1.0 

Explanations: 

1. Assuming minimum dilution 1:10 discharge, lower ratio would attract progressively stringent 
standards to be determined by the Federal Environmental Protection Agency.  By 1:10 dilution 
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means, for example that for each one cubic meter of treated effluent, the recipient water body should 
have 10 cubic meter of water for dilution of this effluent.   

2. Methylene Blue Active substances assuming surfactant as biodegradable 

3. Pesticides include herbicides, fungicides, and insecticides 

4. Subject to total toxic metals discharge should not exceed level given at S.  No.  25 

5. Applicable only when and where sewage treatment is operational and BOD = 80 mg/l is achieved by 
the sewage treatment system. 

6. Provided discharge is not at shore and not within 10 miles of mangrove or other important estuaries.   

7. * The effluent should not result in temperature increase of more than 3
o
C at the edge of the zone 

where initial mixing and dilution take place in the receiving body.  In case zone is not define, use 
100 m from the point of discharge 

8. ** The value for industry is 200 mg/l 

9. *** Discharge concentration at or below sea concentration (SC) 

10. Dilution of liquid effluents to bring them to the NEQS limiting values is not permissible through fresh 
water mixing with the effluent before discharging into the environment. 

11. The concentration of pollutants in water being used will be subtracted from the effluent for calculating 
the NEQS limits. 

12. Modified Benzene Alkyl Sulfate assuming surfactant as biodegradable.   

 

K.6 Air Quality Action Plan 

An initial plan is included within the EMP for construction and pre–commissioning.  

Future revisions will be necessary to add further detail on the actual measures proposed 

to be used, in particular during the construction and operation.  Measures will include 

dust suppression, vehicle and equipment maintenance and dust management and control.  

The standards to be applied in respect of air quality are given below. 

K.6.1 Ambient Air Standards 

Air Quality Standards (Exhibits K.3 to K.6) are concentrations recorded over a given 

time period, which are considered to be acceptable in terms of what is scientifically 

known about the effects of each pollutant on health and on the environment 

Exhibit K.3: National Environmental Quality Standards for Gaseous Emissions 

No. Parameter Source of Emission Standards 

1. Smoke Smoke opacity not to exceed 40% or 2 on Ringlemann Scale 
or equivalent smoke number 

2. Particulate matter1 (a) Boilers and furnaces:  

i) Oil–fired 300 

ii) Coal–fired 500 

iii) Cement kilns 300 

(b) Grinding, crushing, 
clinker coolers and related 
processes, metallurgical 
processes, converters, blast 
furnaces and cupolas 

500 

3. Hydrogen chloride  Any 400 
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4. Chlorine Any 150 

5. Hydrogen fluoride Any 150 

6. Hydrogen sulfide Any 10 

7. Sulphur oxides2, 3  Sulphuric acid/sulfonic acid 
plants 

5,000 

Other plants except power plants 
operating on oil and coal 

1,700 

8. Carbon monoxide Any 800 

9. Lead Any 50 

10. Mercury Any 10 

11. Cadmium Any 20 

12. Arsenic Any 20 

13. Copper Any 50 

14. Antimony Any 20 

15. Zinc Any 200 

16. Oxides of nitrogen3 Nitric acid manufacturing unit 3,000 

Gas–fired 400 

Oil–fired 600 

Coal–fired 1,200 

1. Based on the assumption that the size of the particulate is 10 micron or more. 

2. Based on 1 per cent sulphur content in fuel oil.  Higher content of sulphur will cause standards to be 
pro–rated.   

3. In respect of emissions of sulphur dioxide and nitrogen oxides, the power plants operating on oil and 
coal as fuel shall in addition to National Environmental Quality Standards (NEQS) special above, 
comply with the following standards. 

Exhibit K.4: Pakistan Standards for Sulphur Dioxide and Nitrogen Oxides 

for Power Plants Operating on Oil and Coal 

A.  Sulphur Dioxide 

Sulphur Dioxide Background Levels (mg/m3) Standards 

Criterion I Criterion II 

Background Air 
Quality 
(SO2 basis) 

Annual  
Average 

Maximum  
24–Hour 
Interval 

Max.  SO2 
Emissions 
(TPD)  

Max.  Allowable  
1–Year Average Ground Level 
Increment to Ambient (mg/m3) 

Unpolluted < 50 < 200 500 50 

Moderately polluted1    

Low 50 200 500 50 

High 100 400 100 10 

Very polluted2 > 100 > 400 100 10 

1. For intermediate values between 50 and 100 g/m
3
 linear interpretation should be used. 

2. No project with sulphur dioxide emissions will be recommended. 
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B.  Nitrogen Oxides 

Annual arithmetic mean of ambient air concentrations of nitrogen 
oxides (expressed as NO2) should not exceed 

100 mg/m3 (0.05 ppm) 

Maximum emission levels for stationary source discharges, before mixing with the atmosphere: 
For fuel fired steam generators 

 Liquid fossil fuel 130 ng/J of heat input 

 Solid fossil fuel 300 ng/J of heat input 

 Lignite fossil fuel 260 ng/J of heat input 

Exhibit K.5: National Environmental Quality Standards for 

Motor Vehicle Exhaust and Noise 

No. Parameter Standards 
(Maximum Permissible Limit) 

Measuring Method 

1. Smoke 40% or 2 on the Ringelmann Scale 
during engine acceleration mode. 

To compared with Ringlemann chart 
at a distance of 6 meters or more. 

2. Carbon 
Monoxide 

Emission Standards:  

New Vehicles Used Vehicles 

  4 .5% 6% Under idling conditions: 
Nondispersive infrared detection 
through gas analyzer. 

3. Noise 85 db (A) Sound–meter at 7.5 meters from the 
source. 
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Exhibit K.6:  Standards for Ambient Air Quality 

Pollutants 
Time-weighted 

Average 

Concentration in Ambient Air Method of 
Measurement 

 
Effective from  
1st July 2010 

Effective from 
1st January 2013 

Sulfur Dioxide 
(SO2) 

Annual Average* 80 μg/m
3
 80 μg/m

3
 -Ultra Violet 

Fluorescence 
method 

24 hours** 120 μg/m
3
 120 μg/m

3
 

Oxide of 
Nitrogen as (NO) 

Annual Average* 40 μg/m
3
 40 μg/m

3
 -Gas Phase 

Chemiluminescence  
24 hours** 40 μg/m

3
 40 μg/m

3
 

Oxide of 
Nitrogen as 
(NO2) 

Annual Average* 40 μg/m
3
 40 μg/m

3
 -Gas Phase 

Chemiluminescence 
24 hours** 40 μg/m

3
 80 μg/m

3
 

O3 1 hour 180 μg/m
3
 130 μg/m

3
 -Non dispersive UV 

absorption method 

Suspended 
Particulate 
Matter (SPM) 

Annual Average* 400 μg/m
3
 360 μg/m

3
 -High Volume 

Sampling, (Average 
flow rate not less 
than 1.1 m

3
/min) 

24 hours** 550 μg/m
3
 500 μg/m

3
 

Respirable 
particulate 
Matter. PM 10 

Annual Average* 200 μg/m
3
 120 μg/m

3
 -β Ray Absorption 

method 
24 hours** 250 μg/m

3
 150 μg/m

3
 

Respirable 
Particulate 
Matter. PM 2.5 

Annual Average* 25 μg/m
3
 15 μg/m

3
 -β Ray Absorption 

method 
24 hours** 40 μg/m

3
 35 μg/m

3
 

1 hour 25 μg/m
3
 15 μg/m

3
 

Lead (Pb)  Annual Average* 1.5 μg/m
3
 1 μg/m

3
 ASS Method after 

sampling using 
EPM 2000 or 
equivalent Filter 
paper 

24 hours** 2 μg/m
3
 1.5 μg/m

3
 

Carbon  
Monoxide (CO) 

8 hours** 5 mg/m
3
 5 mg/m

3
 Non Dispersive 

Infra Red (NDIR) 
method 

1 hour 10 mg/m
3
 10 mg/m

3
 

* Annual arithmetic mean of minimum 104 instruments in a year taken twice a week 24 hourly at uniform 
interval 

** 24 hourly /8 hourly values should be met 98% of the in a year. 2% of the time, it may exceed but not on 
two consecutive days. 

K.6.2 Point Sources 

Point sources are discrete, stationary, identifiable sources of emissions that release 

pollutants to the atmosphere.  Point sources are characterized by the release of air 

pollutants typically associated with the combustion of fossil fuels, such as nitrogen 

oxides (NOx), sulphur dioxide (SO2), carbon monoxide (CO), and particulate matter 

(PM), as well as other air pollutants including certain volatile organic compounds 

(VOCs) and metals.   The NEQS will be applied to these sources wherever applicable.   
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K.6.3 Ambient Noise 

Exhibit K.7: Noise Level Guidelines 

Receptor A–weighted broadband sound pressure level, LAeq,1hr 
(dB) 

Daytime (07:00–22:00) Night time (22:00–07:00) 

Residential, institutional and 
educational 

55 45 

Industrial and commercial 70 70 

 

The above daytime and night time noise level criteria for residential, institutional and 

educational receptors are broadly in line with internationally accepted standards (WHO 

Guidelines to Community Noise). 

K.7 Biodiversity Action Plan  

Habitats of the vulture species in and around Block VI will be lost and likely to be 

disturbed by Project construction and activities.  SCEL will develop and implement a 

Biodiversity Action Plan for conservation of vulture species in and around Block VI.  

The BAP will consist of the following elements 

 Baseline Surveys and Research: Literature reviews and field surveys will be 

conducted to determine the current numbers, distribution, trends, habitats and 

behavior of the vultures in and around Block VI.  In addition research will be 

conducted to determine the existing and potential threats to vultures in the Thar 

coalfield.   

 Management Plan: A vulture management plan will be developed with 

assistance from avifauna experts that will outline the management actions to be 

undertaken for vulture conservation.  Some of these action items will include: 

watch and ward, securing food supply, protection of habitat and nesting areas, 

compensation for habitat loss caused by Project activities including provision of 

alternative nesting sites.  Vultures, for instance, prefer to make nests on Prosopis 

cineraria trees in the Thar Desert.  Prosopis cineraria trees will be planted 

outside the area that will be directly impacted by mining operations so the 

vultures can have access to alternate nesting sites.  Such plantation will be started 

early during the project to minimize the potential impact of habitat loss during the 

construction period. 

 The management plan will include in addition to the action items, clearly 

specified roles and responsibilities for designated personnel to implement various 

elements of this plan as well as achieve timelines and targets.    

 Monitoring Program: The BAP will include a monitoring program to ensure that 

the targets proposed in the management plans are achieved and the recommended 
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measures are implemented.  Both internal monitoring by Project staff as well as 

second party monitoring by international NGOs will be carried out.     

 Awareness Raising: Seminars and workshops will be conducted among 

community stakeholders, institutional stakeholders and Project personnel, on the 

importance of protecting biodiversity, particularly the vulture species of the area, 

with recommendations on the role they can play in conservation.   

 Budget: The BAP will outline the budget for baseline surveys and research, 

implementing each action item in the management plan, for monitoring and 

evaluation, as well as for the awareness raising program.   

K.8 Health and Safety 

K.8.1 Introduction 

All mining operations should seek to provide an operation where people can 
work without being injured and where the health of the workforce and that of 
the associated communities is promoted.  Occupational and community health 
and safety hazards should therefore be identified based on safety analysis, 
hazard and risk assessment.  Health and safety management planning at SCEL 
follows a systematic and structured approach for the prevention and control of 
health and safety hazards.  This approach has been adopted by SCEL at the 
exploration and prospecting stage and will be expanded as the project develops 
throughout the complete mining cycle. 

Health and safety planning at SCEL is designed to ensure compliance with the 
requirements of the following: 

 Pakistan Mining Law;  

 Pakistan Health and Safety Regulations; 

 ILO Health and Safety Standards (Safety and Health in Mines Convention (No 

176) in 1995); 

 SCEL‟s corporate requirements; and 

 Industry Standards of international best practice. 

K.8.2 Statutory Requirements 

SCEL and its subsidiary company will (insofar as applicable) comply with the following 

Technical Safety and Health Regulations for Mining Activities as set out in Chapters 4, 5 

and 6 of the Mines Act, 1923 and Chapter 3 of the Factories Act, 1934 as related to their 

activities in Pakistan.   

In addition to meeting statutory requirements for Health and Safety, SCEL will comply 

with standards of international best practice by providing a safe and healthy work 

environment, taking into account inherent risks in its particular sector and specific classes 

of hazards in the client‟s work areas, including physical, chemical, biological, and 

radiological hazards, and specific threats to women.  SCEL will take steps to prevent 

accidents, injury, and disease arising from, associated with, or occurring in the course of 

work by minimizing, as far as reasonably practicable, the causes of hazards.  In a manner 
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consistent with good international industry practice, as reflected in various internationally 

recognized sources including the World Bank Group Environmental, Health and Safety 

Guidelines.   

SCEL will address areas that include the: 

 identification of potential hazards to workers, particularly those that may be life–

threatening; 

 Provision of preventive and protective measures, including modification, 

substitution, or elimination of hazardous conditions or substances;  

 Training of workers; (iv) documentation and reporting of occupational accidents, 

diseases, and incidents; and  

 Emergency prevention, preparedness, and response arrangements.   

K.8.3 Health and Safety Strategy 

Consideration of an effective strategy for health and safety management for the project is 

required to meet the following criteria: 

 Avoid the human, political and economic consequences of unsatisfactory 

occupational health and safety standards; 

 Comply with the laws and regulations of Pakistan 

 Comply with World Bank Group occupational health and safety guidelines; 

 Control risks; 

 Comply with other occupational health and safety standards which may be 

identified as relevant to the Project; and 

 Motivate all concerned to be positive about occupational health and safety. 

The strategy is aimed at risk management i.e.  the systematic identification and 

elimination of risk.  This type of approach is recognised as contributing to business 

performance by providing a cost–effective means of preserving both physical and human 

resources and hence reducing losses. 

If risks are to be effectively managed during the project, then it is essential that the 

process of occupational health and safety management begins as early as possible in the 

project life, including the design and tendering stages.  Occupational health and safety 

risk control would then continue to have a high profile through the construction and 

commissioning of the project.  The principal elements which would lead to the successful 

management of health and safety throughout the life of the project are set out below: 

 Policy; 

 Organization; 

 Planning and implementation; 

 Measuring performance; 

 Reviewing performance; 

 Auditing. 
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K.8.4 Health and Safety Policy 

SCEL commits to continual improvement in all aspects of performance, the efficient use 

of natural resources and aspires to zero harm to people and the environment.   

 

ORACLE COALFIELDS PLC HEALTH AND SAFETY POLICY STATEMENT 

Oracle Coalfields and its subsidiaries are committed to providing a work environment that is safe 
and healthy for all employees and those affected by our activities.  Oracle Coalfields operations 
shall be carried out so as to ensure, so far as is reasonably practicable, that the Health, Safety or 
Conditions of any person or property will not be adversely affected. 

The Board is actively committed to the provision of strong and active leadership in such matters, 
the engagement of the workforce in the promotion and achievement of safe and healthy 
conditions and the formal assessment and review of performance. 

The Board will provide adequate resources, information and training to ensure that the 
Management can deliver the objectives set by the Board for continuous improvement throughout 
the business. 

This Policy is implemented via the Oracle Coalfields Health & Safety Management System. 

The requirements of the Health & Safety Policy are communicated to all employees and the 
involvement of all individuals within Oracle Coalfields in the management of health and safety is 
actively promoted through effective consultation and involvement. 

The Health, Safety and Welfare of all employees and those who may be affected by our work is 
an integral part of our business performance.  Compliance with legal requirements should be 
achieved at all times, and no breaches should be tolerated. 

The Board shall review this policy and associated Management System, periodically taking action 
if necessary to ensure its effectiveness and compliance with changes in the nature of Oracle 
Coalfields operations and structure, legislation, best practice and procedures. 

 

K.8.5 OHS Philosophy 

In a well–organised project, good health and safety management practices will be 

indistinguishable from, and complementary to, the practices employed in other aspects of 

managing the project.   

The underlying philosophy for SCEL is that all mine site employees and 
contractors return home free of injury or illness from work and that the 
equipment and environment remain undamaged.  The success of achieving this 
goal is based on the successful implementation of the Safety Management Plan 
and System and the management and monitoring of the performance of the 
system. 

This philosophy will assist in producing the motivation that will translate intentions into 

sound health and safety performance when production begins. 

K.8.6 Community Health, Safety and Security Philosophy 

SCEL recognizes that project activities, equipment, and infrastructure have the potential 

to increase community exposure to risks and impacts.  SCEL will seek to meet the 

requirements of IFC PS4 in respect of Community, Health, Safety and Security.  While 

acknowledging the public authorities‟ role in promoting the health, safety, and security of 

the public, IFC PS4 addresses SCEL‟s responsibility to avoid or minimise the risks and 
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impacts to community health, safety, and security that may arise from project related–

activities, with particular attention to vulnerable groups.  In this respect the guiding 

objectives that will be followed are set out below: 

 To anticipate and avoid adverse impacts on the health and safety of the Affected 

Community during the project life from both routine and non–routine 

circumstances;  

 To ensure that the safeguarding of personnel and property is carried out in 

accordance with relevant human rights principles and in a manner that avoids or 

minimizes risks to the project Affected Communities and/or persons.   

SCEL has a commitment to achieve the highest possible level of hazard and risk 

identification.  Consistent with this commitment, SCEL will strive to exceed the 

minimum standard of local legislation, standards, and codes of practice.  In accordance 

with this commitment, SCEL will conduct assessments of activities such as construction 

risk analysis, manual handling, noise, plant safety and confined space entry.   

K.8.7 Occupational Health and Safety Management Plan 

The primary safety objective of SCEL is to undertake all activities at the mine site in 

accordance with legislative requirements and as prescribed in a company Health and 

Safety Management Plan (HSMP).  SCEL is committed to the development of an HSMP 

prior to construction.  Central to this primary objective is a commitment to train all 

employees, contractors and visitors in their safety responsibilities and obligations.  

Through training and involvement, the implementation of the HSMP is expected to 

achieve the following outcomes: 

 A planned and consistent approach based on hazard identification and risk 

management; 

 Improved workplaces and work area layouts; 

 Equipment and plant selected for the needs of the project and maintained to 

operate effectively; 

 Employees and contractors properly inducted to working safely on site and 

competent to carry out their health and safety responsibilities; 

 Clearly defined procedures and work practices which are positively reinforced by 

supervision; 

 Open communication and involvement in maintaining health and safety standards 

on the project; and 

 Effective emergency response arrangements to deal with any unexpected events 

or incidents. 

The HSMP and a Hazard Identification Study will be completed during the detailed 

design phase, in order to assess the hazards created during the construction and operation 

of the project.  The HSMP should be in place prior to the start of production and should 

include appointing members of personnel, drawing up emergency procedures, organising 

training programs, and developing a Draft HSMP.   
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K.8.8 Community Health, Safety and Security Action Plan  

The Project will establish a Community Health, Safety and Security Action Plan as part 

of the project ESMS.  This action plan will fall under the responsibility of the 

Community Office.  The plan will be developed in compliance with national law, as well 

as IFC performance standards.   

The action plan will be established in consultation with the recommended Environmental, 

Health, Safety and Community Working Group.  In the development of this action plan, 

the project will make provision for the management of key safety risks as detailed below:  

1. Infrastructure and Equipment Safety: Where mine infrastructure or equipment 

is within close proximity to, or within easy access from local communities, 

suitable measures are needed to prevent any community injuries or accidents. 

2. Materials Handling, Transport, Storage and Disposal Safety: The storage, 

management and disposal of waste will be undertaken in such a manner that it 

avoids the contamination of local community resources, and avoids community 

exposure to toxins and physical hazards.   

3. Waste and Discard Safety: The storage, management and disposal of waste will 

be undertaken in such a manner that it avoids the contamination of local 

community resources, and avoids community exposure to toxins and physical 

hazards.   

4. Traffic and Transport Safety: Where private haul roads are established as part 

of the project, suitable measures will be established to ensure local community 

and pedestrian traffic.  Equivalent measures will also be established where public 

roads are used during all phases of the mine life.   

5. Non–Routine/Emergency Events: The project will establish suitable 

mechanisms to avoid community risks with respect to non–routine or emergency 

events, and is addressed in Section 10.15.   

6. Community Water Resource Loss and Contamination: Where community 

water resources are affected and/or replaced, measures will be established to 

ensure water supply and quality is not affected.   

7. Vector Breeding Sites: The project will establish measures to reduce the spread 

of water–borne and vector–borne diseases (specifically malaria).  Measures will 

include a integrated set of interventions coordinated between project engineers, 

health staff and local health authorities.   

8. Transmission of Communicable Diseases: The project will establish measures 

to reduce the incidences and transmission of communicable diseases caused by 

the influx of migrant workers, associated extended family members and other 

service workers at the site. 

9. Community Sanitation: Where solid waste and wastewater is generated by the 

Project, suitable measures will be established to ensure community health with 

respects to – (1) effective collection and disposal of waste, (2) preventing 

community exposure to wastes, (3) preventing the spread of diseases, (4) 

preventing trespassing and scavenging.   



ESIA of Block VI Lignite Mining Project 

Hagler Bailly Pakistan  Appendix K 
R3E03TCO: 04/30/13 K-23 

10. Security Control: Where the project establishes security personal, suitable 

measures will be established in terms of correct community interactions and 

procedures to reduce potential conflict.   

K.8.9 OHS Core Responsibilities 

Organizational responsibility for achieving health, safety, environmental and community 

objectives rests ultimately with the Oracle Board.  However, that responsibility passes 

successively to project and field execution management and to employees generally.  All 

personnel are required to work in consultation with each other to the full extent of their 

respective authorities, to proactively identify, assess, and control risk associated with 

field execution activities.   

Project management shall be responsible for the development of the project –specific 

health, safety, environment and community plans according to SCEL‟s policy, principles, 

and practices. 

The Country Manager, through the Operations Manager will have overall accountability 

for the implementation of health and safety requirements at the mine site.  The Country 

Manager is accountable for ensuring that sufficient resources are made available at the 

site to ensure the successful management of safety on site.  In conjunction with the site 

based management team, they are collectively responsible for the implementation and 

administration of the Safety Management Plan and System.   

The duties and responsibilities of other managers and supervisors are set out in the 

HASP.  However, individual involvement in HSE management is based on the principle 

of shared employer/employee HSE responsibility.   

K.8.10 Managing OHS Risks 

Responsibility for hazard and risk identification and risk management is assigned to all 

levels of management and to employees generally.   

Risk management philosophy is based on the principle of reducing risk to a level that is 

“As Low As Reasonably Practicable” (ALARP) and is otherwise determined by 

comparison with and in consideration of:  

 Design specifications;  

 Industry best practice;  

 Knowledge on Line/lessons learned;  

 Statutory requirements; 

 Codes of practice;  

 Personal Protective Equipment; and 

 Recognised standards, including compliance targets.   

Project management will adopt a life cycle approach.  This structured approach identifies, 

analyses, and manages areas of risk or hazard.  In addition, other specific risk 

assessments and reviews may be used to analyze specific areas of risk or hazard.   
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A number of formal processes are to be adopted as the project progresses to identify 

hazards and manage risks.  

K.8.11 OHS Standards and Procedures 

SCEL will develop Standard Operating Procedures and Health and Safety Rules which 

will be expanded to meet the requirements of the project as it develops throughout the 

project life–cycle. 

K.8.12 Training and Competency 

SCEL will ensure that contracted individuals are suitability experienced and trained for 

their positions.  Where needed, the Project will establish a formal training programme for 

individual workers in order to build competency and skills needed to comply with or 

exceed SCEL‟s standards.   

K.8.13 Emergency Response Team 

Emergency Response team members will be selected and trained in the appropriate 

rescue, recovery and response techniques as the need arises with the changing of 

operational phases. 

On–going training is considered essential and time and resources will be made available 

to ensure preparedness at all times. 

K.8.14 Contractor Management 

All persons not employed by, but working on the company premises shall:  

 Observe all statutory and company safety rules and instructions given by persons 

enforcing company safety policy; 

 Provide appropriate risk assessments and safe systems of work;  

 Not commence work on the premises until all relevant safety rules are read and 

understood;  

 Not work on the premises unless adequately covered by insurance against risk;  

 Provide adequate supervision to ensure that all their employees comply with their 

company safety policy and safe systems of work;  

 Not undertake work for which they are not trained or have appropriate experience, 

and  

 Ensure that all equipment brought onto and used on company sites is appropriate, 

well maintained and subject to statutory testing and inspection if required. 

K.8.15 Community Risks and Emergency Control  

SCEL will ensure that appropriate measures and structures are in place to respond to 

environmental and community risks and emergencies potentially arising from the project.  

This will include the development of a detailed Environmental and Social Risk Register, 

to prioritize high risk aspects in relation to the mine.  The Risk Register shall include a 

detailed assessment of risks in relation to key project activities, and affected receptors.   

Where high risks are identified, SCEL will establish suitable management plans to 

minimize the risks.  This will include detailed Emergency Preparedness and Response 



ESIA of Block VI Lignite Mining Project 

Hagler Bailly Pakistan  Appendix K 
R3E03TCO: 04/30/13 K-25 

Plans.  Where communities are potentially affected, the project will engage with the 

affected communities and local government agencies to inform them of the emergency 

response planning and processes, and integrate as appropriate with available services. 

SCEL will develop Standard Operating Procedures (SOP‟s) and provide appropriate 

resources to respond to process upset, accidental, and emergency situations for their 

operations and activities during construction and operation.   

SCEL will include plans for addressing training, resources, responsibilities, 

communication and all other aspects required to effectively respond to emergencies 

associated with their respective hazards.  Consultation and training will be undertaken 

with contractors and other potential emergency response participants so that they can 

respond to emergency situations in the context of the respective emergency response 

procedures. 

K.9 Environmental Monitoring Program 

This chapter establishes the monitoring requirements to be adopted in the implementation 

of the project as part of an EMP Monitoring requirements are to be further developed as 

part of the recommended ESMS, and where required suitable Standard Operating 

Procedures (SOPs) established.   

An EMP should include a monitoring programme to measure changes in the 

environment.  This will need to be developed prior to operation to identify any 

unanticipated environmental impacts.  A programme for monitoring the effectiveness of 

environmental mitigation and enhancement measures should also be developed, and both 

programmes will require development of suitable indicators, measurements, and an 

implementation schedule.   

Monitoring will be undertaken for the key issues and impacts identified as part of the 

ESIA process and for any other environmental issues and impacts identified by 

management or as part of the on–going project consultation process.  These issues and 

impacts will provide the basis for the development of key socioeconomic performance 

indicators (KPIs), targets and acceptance criteria.   

The ESIA has identified a number of areas where the information currently available on 

the existing conditions and environmental quality requires further study or an extended 

period of data collection.  Collection of much of the additional information can readily be 

undertaken as an integral part of the site monitoring programme discussed below.  

Exhibit K.8 summarises the requirements for additional baseline studies, which will be 

finalised post ESIA expert review.   
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Exhibit K.8: Extension to Baseline Studies 

Climate, Meteorology: Meteorological station on site recording wind strength, direction, 
precipitation, temperature, evaporation, etc 

Hydrogeology: Continue and extend groundwater monitoring boreholes and 
investigate groundwater flow patterns around the site 

Air Quality: Dust deposition gauges within and around site; analyses for metals 
and (qualitative) radioactivity 

air sampler(s) around site, analyse for NOx, SO2, CO, etc 

Archaeology Ground truthing to confirm locations of any archaeological artifacts in 
the Block area 

Vibration Establish database of properties adjacent to potential haulage routes 
and undertake condition survey.   

 

To support monitoring, existing and updated environmental baseline information should 

be incorporated into an environmental database prior to construction and the advent of 

further environmental impacts.  Over time this database can build on the data and 

analysis already conducted as part of the environmental baseline.   

In addition to tracking performance and establishing relevant controls, SCEL will use 

dynamic mechanisms, such as inspections and audits, where relevant, to verify 

compliance and progress toward the desired outcomes.  The Environmental Manger 

should document monitoring results, and identify the necessary corrective and preventive 

actions. 

Monitoring will be reviewed and modified annually as part of the EMP‟s auditing 

procedures and will be adjusted according to performance experience and internal and 

external feedback.  An environmental management auditing system will be developed 

that will effectively test compliance with license conditions and assess performance 

against the KPIs, targets, and acceptance criteria, of the EMP.  An award system should 

be developed to recognize the contribution of individuals when appropriate. 

An internal audit should be conducted annually, with an external audit every two or three 

years.  Monitoring and auditing results will be documented and will inform a 

Performance Improvement Plan (PIP) that identifies the necessary corrective and 

preventative actions, as well as areas of strength that need to be maintained or enhanced, 

in the amended CMP.  The PIP should be completed prior to preparation of the annual 

project budget so that the resources required to implement the PIP can be accounted for.   

Senior management should receive periodic assessment of the effectiveness of the EMP, 

based on systematic data collection and analysis.  Senior management should also receive 

periodic assessments of necessary corrective and preventive actions as well as 

assessments of the effectiveness of existing mitigation and enhancement measures.  

Reporting should be at least monthly, but can be more often as situations dictate.  The 

scope of the report will be commensurate with the scope of the measures and actions 

identified and undertaken with the program and other applicable project requirements.   
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The operator should establish, maintain, and strengthen as necessary an organisational 

structure that defines roles, responsibilities and authority to implement the plan with 

sufficient resources to achieve effective and continuous social performance.  The 

operator‟s management team should also provide training to employees and contractors 

with direct responsibility for environmental performance so they have the knowledge to 

perform their work, including knowledge of regulatory requirements and project investor 

requirements.   

K.9.1 Control Systems 

For each identified waste stream, emission or discharge (particularly accidental or 

abnormal ones) generated, consideration must be given to the need for a system of 

environmental controls.  In many cases, the system of controls will be implementation of 

the design proposals.  For example, the primary and most important control that can be 

exercised over most solid wastes is to ensure that they actually go to the intended 

depository.  For wastes which are disposed of manually (e.g.  sludge from treatment 

plants) experience suggests that problems may arise as a consequence of uncontrolled 

disposal.  In other cases, the necessary environmental controls are part of an established 

treatment process.  The control of waste water emissions, for example, is exercised by a 

specific treatment plant and the control of dust emissions from processing by dust 

suppression mechanisms.  In such cases, the environmental management plan must 

ensure that: 

 The designated system is operating correctly; 

 Any new or modified equipment is linked into the existing control/treatment 

system; and 

 Any additional plant does not impose an unacceptable strain on the functioning of 

the control/treatment system. 

Where the need for a specific control system is identified, this system will comprise the 

following: 

 Identification of key factors influencing the type/magnitude of the emission; 

 Identification of key targets; 

 Identification of control mechanisms; and 

 Designation of a trigger system to ensure activation (and cessation) of control 

mechanisms. 

Perhaps the most difficult environmental control system to operate will be those that 

apply to intermittent, non–point sources of emission or discharge.  A prime example of 

such a system will be the dust control strategy applied to non–point sources such as roads 

and waste rock stockpiles.  The specific requirements for control mechanisms should be 

established as part of the detailed project design and implementation.  Exhibit K.9 

summarises the possible control mechanisms for accidental and abnormal.  The actual 

triggers and controls included in the final project design will result from interaction and 

agreement between the developer and the relevant authorities. 
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Exhibit K.9: Examples of Response and Control Mechanisms 

for Accidental and Abnormal Releases 

Release Trigger system Control mechanism 

Dust from conveyor loading , 
stockpiling and waste dump 
operations 

Visual appraisal/aerial 
monitoring  

Repair or increase suppression 
measures   

Spillage during fuel transport Report system Tank level 
alarms/appraisal of leakage 
detection sumps   
Reporting system Flow 
monitoring 

No control other than compliance 
with EMS Repair and 
maintenance 

Compliance with EMS Repair and 
maintenance 

Waste rock dump saline 
leachate 

Visual appraisal 

Flow monitoring 

Erosion control 

Drainage control and run–off 
capture systems 

 

K.9.2 Monitoring 

Emissions and Releases 

Whilst in principle each identified emission and discharge will require some degree of 

monitoring, this may not always be in the form of a systematic quantitative monitoring 

programme.  Under many circumstances visual inspection and appraisal by competent 

personnel (usually the Environmental Manager or assistant) will be sufficient.  

Elsewhere, individual quantitative monitoring locations will detect the outputs from more 

than one source.  It is, however, necessary for the EMP to systematically evaluate each 

source to ensure that output is monitored adequately at the appropriate location. 

For each waste release to the environment some type of monitoring is specified.  Where 

this involves a specific quantitative monitoring location, the precise method and 

frequency of monitoring would be identified in the EMP.  The following environmental 

monitoring sections have been based on international best practice guidance.  The SCEL 

monitoring plan will also need to satisfy national and provincial monitoring 

requirements.   

Environmental Quality 

Examples are given of monitoring for environmental quality in the surroundings and at 

close potential targets.  The precise number and location of monitoring points will be 

determined on site by the Environmental Manager in liaison with staff of the Sindh 

Environmental Protection Agency.   

Water Monitoring 

Monitoring may be required on a regular basis (daily, weekly or monthly) and will reflect 

variances in activities.  It is intended that the operation will be a closed circuit „zero water 

discharge‟ operation.  Nevertheless it is prudent to ensure that the system is operating as 

intended and that groundwater monitoring boreholes are used to ensure that the water 

condition is not adversely affected  
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Groundwater Monitoring 

Monitoring boreholes both upstream and downstream of the groundwater flow around the 

site will be necessary.  The open pit mine, waste dump site, fuel store and lignite storage 

area should be monitored separately.  The layout of boreholes will depend on the amount 

of groundwater flow and the vulnerability of the aquifer downstream (Top, Middle and 

Bottom).  Each strata should be capable of being sampled, preferably by multiple 

boreholes.  Boreholes are usually sampled on a monthly basis but monitoring intervals 

should also reflect regulatory requirements, activities at site and climatic conditions. 

It should be remembered that, since the mine workings intercept the groundwater and 

minewater is being pumped, then the groundwater level will be locally lowered in a cone 

of depression (lateral area of influence of 1km – Top and Middle aquifer).  Groundwater 

will temporarily flow towards the pumping and any pollution plume will also flow in this 

direction.  However, once the mine pumping ceases, the groundwater will rebound and 

will eventually return to the previous flow regime.  Any plume that has entered the 

groundwater will therefore migrate in a new direction after mine closure.  Groundwater 

monitoring should therefore continue after mine closure, for a minimum of 2 years but 

probably in excess of this. 

Atmospheric Monitoring 

Air emissions with respect to the project are likely to be restricted to fugitive particulates 

from mining and stocking of lignite, waste rock dumping, conveyor discharge points and 

specifically heavy haul traffic.   

Emission sources are either monitored using continuous monitors, which give a direct 

record of the emission concentration or flux, or by occasional sampling and laboratory 

analysis of the emission.  Continuous monitors are available for a range of gases, vapours 

and particulates; the latter being the most common form of continuous monitoring.  

Sampling is normally over a 24 hour period, with continuous sampling where levels may 

be significant, or occasional spot sampling (every 5 days or so) where levels are not 

expected to be high.  Sampling for laboratory analysis requires specialist equipment and 

expertise, and is therefore usually only carried out periodically, perhaps annually. 

Dust 

Locations:  At the boundary of the property and at selected locations further afield, up to 

500m, with control location at 1km or more.  These locations should include sensitive 

areas, such as dwellings and, in the case of contaminated dusts, agricultural land.  The 

direction of the prevailing winds should also be taken into account, with locations both 

upwind and downwind.   

For deposited dust, deposit gauges are usually monitored on a monthly basis, with 

deposition rates averaged to units of mg/m
2
/day. 

Noise and Vibration 

Given the location of the project it is considered unlikely that continuous noise 

monitoring will be required.  However, consideration may still be given by the 

Authorities to monitor noise during construction or operational stage in order to 

substantiate the low levels of noise, which are anticipated.  Noise measurements would 
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normally be taken at a dwelling or similar noise sensitive location.  Measurements should 

be „free field‟, i.e. the sound level meter should be more than 5m from a building facade 

and facing away from it.  If it is not possible to monitor at a particular location, then an 

alternative location closer to the noise sources should be selected; it is possible to 

calculate what the resultant noise levels would be at the greater distance, using normal 

noise calculation methods. 

Periodic measurements, say weekly, would be appropriate for sensitive locations, with 

further measurements taken at times when highest noise or vibration levels are expected.  

The measuring period should be 20 minutes to 1 hour, with the duration being recorded 

as well as weather conditions and the presence of any particular noise sources (such as 

passing vehicles) or tonal characteristics. 

Soil Monitoring 

Accumulation of contaminants in soil will usually be quite slow, so monitoring on a 

yearly basis is usually adequate where the contamination potential is high, and perhaps 

every 5 years where it is low. 

Soils should normally be sampled on a herringbone or grid basis of a tighter 

configuration around the potential sources of contamination and wider spaced further 

afield.  Additional spot samples should also be taken in between, on particularly sensitive 

areas or adjacent to particular sources.  The total extent of the grid depends on the 

amount of dispersion that is anticipated, and should usually extend to at least 1km from 

the sources of contamination. 

At each sampling location, the depth of sampling is critical, because the concentration of 

surface–deposited contaminants will vary greatly with depth.  A growing medium profile 

is normally sampled in cylindrical cores, taking one or two depths as appropriate. 

Where geological materials are not benign and leaching potential exists, materials 

produced by the mine should be sampled and analysed for geochemical composition and 

leaching potential on a regular basis, as they are produced.  Sampling on a monthly basis 

would normally be sufficient, or more frequently when the source of waste changes (i.e.  

when removing a new horizon of overburden) or when waste production is very high.  

For highly active wastes, it will also be necessary to record the precise final disposal 

locations. 

For completed sections of waste disposal dumps and stockpiles, regular monitoring of the 

geochemical changes that are occurring should also be undertaken, usually on an annual 

basis.  This should continue until the waste has been demonstrated to be geochemically 

stable and safe. 

Ecological Monitoring 

Species of concern identified in the baseline data collection campaign should be the 

subject of targeted biodiversity monitoring programmes.  This is particularly with regard 

to the vultures and other protected raptors that have been identified at the site, and also 

for some large mammal species that are present in the area.  Management plans for such 

species will need to be developed to minimise negative impacts associated with the 

mining operation, and to ensure that viable population dynamics continue.  To achieve 

this may require biodiversity conservation and offsetting measures, such as relocation or 
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alternative habitat provision.  The main aim of all ecological management programmes is 

to minimise derogation of habitat or adverse affects on identified species. 

Exhibit K.10: Framework Environmental Monitoring 

Programme – Environmental Quality 

Medium Methods Locations Anticipated Frequency 

Groundwater Boreholes, wells, springs – 
manual water sampling 
Abstraction  

Spring and well sampling 
at Block VI site, 
groundwater monitoring 
boreholes  

Monthly/quarterly 
 

Air Surface soil samples On a grid within study 
area, with closer sampling 
of specific areas, eg close 
to waste dumps, open pit 
and lignite stockpiles 

Full survey repeated 
once prior to and 5 
yearly during 
operations 

 Dust sampling On a grid within study 
area, with closer sampling 
of specific areas, eg close 
to waste dumps, open pit 
and lignite stockpiles 

Full survey repeated 
once prior to and 5 
yearly during 
operations 

Soils & 
vegetation 

Soils – sample core 10cm 
depth Vegetation – harvest 
1m2 or specific plants 

On a grid within study 
area, with closer sampling 
of specific areas, eg close 
to waste dumps, open pit 
and lignite stockpiles 

Full survey repeated 
once prior to and 5 
yearly during 
operations 

Fauna Species of concern – 
identification and 
assessment 

Extended boundary 
beyond Block VI 
dependent on range of 
target species 

Seasonal dependent 
on breeding, hunting, 
nesting and migration 
patterns 

Precise sampling numbers and locations to be determined by Environmental Manager and 
reviewed annually. 
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Appendix L: Social Management System 

SCEL will establish and maintain an organisational structure that defines roles and 

responsibilities to implement a socioeconomic management system (SMS).  Specific 

personnel, with clear lines of authority, will be designated clearly defined socioeconomic 

management responsibilities within the system, and sufficient human and financial 

resources will be provided on an on-going basis to support the system to achieve 

continuous effective socioeconomic performance.   

Personnel with direct responsibility for the Project’s socioeconomic performance will 

have the knowledge, skills, and experience necessary to perform their work, including 

current knowledge of the host country’s regulatory requirements and any adopted 

international standard.  Personnel will also need to possess the knowledge, skills, and 

experience to implement the specific measures and actions required under the SEMS the 

SMS in a competent and efficient manner.   

The Social Management System architecture will be composed of logically and 

systematically linked socioeconomic principles, policies, procedures, and practices.  

These principles, policies, procedures and practices, and the links between them, need to 

be clearly documented and they will be derived as much from the Project’s environment, 

stakeholders, impacts and mitigation measures, as they are from the values, norms, and 

perceived priorities of SCEL.   

There will be board level oversight and accountability for the SMS, with clear and 

regular lines of reporting on SMS issues from community stakeholders, and operational 

and senior management, up to board.  Senior level management will be responsible for 

adherence to management system principles and policies, while Community Liaison 

Officer(s) (CLOs) will be appointed to help implement and manage the various 

procedures and practices, including programmes, protocols, mechanisms and actions, as 

well as communication with community stakeholders.   

To facilitate this, the CLOs will need to establish, and / or be able to work with a 

Grievance Redress Committee (GRC) made up of Project senior management and 

respected community members who represent community interests (further elaborated 

upon in Section 10.3.2).  The GRC will oversee performance of the CLOs in managing 

actions like; community needs assessments; on-going consultation; and community 

development Project implementation and evaluation.  The formation of the GRC needs to 

take place before construction and be supported by a clear definition of member roles and 

responsibilities.  A Supervising CLO will be responsible to monitor the CLO work and 

progress on a daily basis. 

Meetings between the Supervising CLO and GRC will take place once in three months or 

as an when required.  However, as part of the grievance policy/mechanism 

(Section 10.3.2), a CLO should be accessible and available to the GRC at all times 

should urgent or pressing community issues and concerns arise between meetings.   
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On-going engagement of the communities with the CLO will be essential in; (a) keeping 

Project community members informed of on-going changes in Project activities; (b) 

managing community issues and grievances as they arise; (c) monitoring the 

effectiveness of environmental and social mitigation and compensation measures.  

However, engagement between these parties will also be central to the process of 

developing, refining and fulfilling the detailed objectives of the SMS.  These objectives 

are directly related to management system policies and will include ensuring:  

 The on-going identification, mitigation, and monitoring of any residual, 

cumulative, unforeseen or longer term Project socioeconomic impacts, and the 

management of these impacts in ways that are sympathetic and appropriate to 

community expectations, desires and needs;.   

 All mine developments, throughout the Project’s life cycle, are implemented and 

managed in ways that are responsive to the community and compatible with, and 

respectful of, their dignity, human rights and cultural uniqueness; and. 

 A grievance mechanism is established that can address concerns promptly, using 

an understandable and transparent consultative process that is culturally 

appropriate and readily accessible to all segments of the affected communities, 

and at no cost and without retribution.  The mechanism will not impede access to 

judicial or administrative remedies.  The Project will inform the affected 

communities about the mechanism in the course of its community engagement 

process.    The mechanism is presented in Section 10.3.2. 

 Emergency preparedness and response procedures are established and 

documented so that the Project, in collaboration with affected communities, local 

government authorities, and appropriate and relevant third parties, will be 

prepared to respond to accidental and emergency situations associated with the 

Project in a manner appropriate to prevent harm to people.  Preparation of the 

SMS will include the identification of areas where accidents and emergencies 

may occur, communities and individuals that may be impacted, response 

procedures, provision of equipment and resources, designation of responsibilities, 

communication and periodic training to ensure effective response.   

 Wherever logistically feasible, the Project undertakes measures to identify and 

enhance its positive impacts, and to identify and assist with community needs, so 

that they receive further culturally compatible social and economic benefits. 

 An assessment of priority community needs is undertaken in partnership with 

experienced social specialists and with the participation of the communities 

themselves.  This ‘needs assessment’ will be informed by the SIA, which has 

been undertaken as part of the Project EIA. 

A Community Needs Assessment (CNA) will be conducted prior to, and during, the 

operation phase.  Based on the analysis of this assessment and SCEL’s policies, a 

community development programme will be developed from this.  This will include the 

areas (i.e.  health, agriculture) of proposed assistance, the description of various projects 

in these areas (aims, objectives and main strategies) and the identification of agencies 
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responsible for their implementation, as well as an evaluation procedure for each project.  

The programme will be agreed with community representatives before implementation.   

A consultation and disclosure programme will also need to be developed for the duration 

of the construction, operation and closure phases.  This programme will build on the 

consultation processes already initiated or detailed in Section 7.  Information disclosure 

throughout the life of the Project will help ensure accountability and transparency, while 

on-going consultation will help identify potential disagreements between stakeholders, 

manage expectations, and address emerging socioeconomic concerns or problems. 

The SMS will include a monitoring programme to measure changes in livelihoods and 

the social environment.  This will need to be developed prior to operation to identify 

unanticipated socioeconomic impacts.  A programme for monitoring the effectiveness of 

socioeconomic mitigation and enhancement measures will also be developed, and both 

monitoring programmes will require the development of suitable indicators (for 

measuring change), measurements (how to measure the change) and an implementation 

schedule.   

Monitoring will be undertaken for the key socioeconomic issues and impacts identified as 

part of the initial SIA process and for any other issues and impacts identified by 

management or as part of the on-going Project consultation process.  These 

socioeconomic issues and impacts will provide the basis for the development of key 

socioeconomic performance indicators (KPIs), targets and acceptance criteria. 

As part of the SIA and initial consultations, baseline information, related to the 

communities and their social and economic environments, has been collected alongside 

the identification of the community’s expectations and concerns.  This baseline 

information will be used to provide benchmark data against which the effectiveness of 

the  the Project actions, and the effects of positive and negative mining Project related 

socioeconomic impacts, can be monitored throughout Project development.   

To support monitoring, existing and updated socioeconomic baseline information will be 

incorporated into a socioeconomic database for the local area prior to construction and 

the advent of further socioeconomic impacts.  At a minimum, the database will include 

indicators relating to issues like health and education outlined in the socioeconomic 

baseline.  Over time, this database can build on the data and analysis already conducted 

as part of the socioeconomic baseline.   

In addition to tracking performance and establishing relevant controls, SCEL will use 

dynamic mechanisms, such as inspections and audits, where relevant, to verify 

compliance and progress toward the desired outcomes.  The SCEL will document 

monitoring results, and identify the necessary corrective and preventive actions. 

Monitoring will be reviewed and modified annually as part of the SMS’s auditing 

procedures and adjusted according to performance experience and internal and external 

feedback.  A community management auditing system will be developed that will 

effectively test compliance with license conditions and assess performance against the 

KPIs, targets and acceptance criteria of the SMS.  An award system will be developed to 

recognise the contribution of individuals when appropriate. 
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An internal audit will be conducted annually, with an external audit every two or three 

years.  Monitoring and auditing results will be documented and inform a Performance 

Improvement Plan (PIP) that identifies the necessary corrective and preventative actions, 

as well as areas of strength that need to be maintained or enhanced, in the amended SMS.  

The PIP will be completed prior to preparation of the annual Project budget so that the 

resources required to implement the PIP can be accounted for.   

Senior management will receive periodic assessment of the effectiveness of SMS 

procedures and practices, based on systematic data collection and analysis.  Senior 

management will also receive periodic assessments of necessary corrective and 

preventive actions as well as assessments of the effectiveness of existing mitigation and 

enhancement measures.  Reporting will be at least monthly, but can be more often as 

situations dictate.  The scope of the report will be commensurate with the scope of the 

measures and actions identified and undertaken with the programme and other applicable 

Project requirements.   

L.1 Community Relations Policy 

 SCEL SMS will include a community relations system, which will deal with matters of 

policy, planning, implementation, checking and corrective action in addition to 

management review of the relations between the Project and potentially affected 

communities.  SCEL have expressed their commitment to the development and 

maintenance of good relationships with stakeholder communities in the regions in which 

they operate.   

Through its statement of Corporate Responsibility Principles, SCEL fulfils their mission 

objective through the following values and principles: 

 Ethics: SCEL values principles of integrity, honesty, transparency, 

accountability. 

 Governance: SCEL is committed to sound corporate governance.  In this regard, 

the company's independent Board of Directors has adopted publicly available 

governance principles. 

 Legal and Human Rights: SCEL advocates adherence to the law and respect for 

basic human rights and the customs and values of its employees and stakeholder 

communities. 

 Engagement: SCEL recognizes the importance of inclusive and informed 

consultation in all activities and decision-making processes that may significantly 

impact their stakeholders.   

 Risk Management: SCEL is aware of the financial, social and environmental 

risks of mining and is committed to ensure timely action to identify, avoid and 

minimize risks to its stakeholders. 

 Health and Safety: SCEL is committed to conducting its business in a way that 

ensures the health, safety, and security, of its employees and the host communities 

wherever it operates. 
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 Human Resources: SCEL objects to unlawful discrimination or use of forced or 

child labour and it will utilize best employee practices to promote a motivated and 

accountable workforce. 

 Environment: SCEL values quality environmental performance through strict 

adherence to national and international regulations and international 

environmental best practices. 

 Economy: SCEL believes that it can play an instrumental role in enhancing local 

economies through its commitment to training and the sourcing of labour, goods 

and services locally. 

 Society: SCEL is committed to working in mutually beneficial partnership with 

its community stakeholders to contribute to their welfare and socioeconomic 

development based on an in-depth understanding of their community 

stakeholders, including their traditions and customs. 

L.2 Grievance Redress Mechanism 

Timely and effective redress of stakeholder grievances contribute to bringing 

sustainability in the operations of a project.  In particular, it will help advocate the 

process of forming and strengthening relationships between project management and the 

stakeholder community groups and bridge any gaps to create a common understanding, 

providing the project management the ‘social license’ to operate in the area.  The 

grievance redress mechanism proposed for the Project will help achieve the objectives of 

sustainability and cooperation by dealing with the environmental and social issues of the 

Project. 

The proposed grievance redress mechanism will be designed to cater for the issues of the 

people that can be affected by the Project.  The objective of a GRM is to receive and 

facilitate the effective redress of stakeholder concerns and complaints about the Project.  

It serves to reduce risk for projects, offer stakeholders effective remedies for Project 

related issues and promote a mutually constructive relationship between the Project and 

its stakeholders. 

L.2.1 Founding Principles 

The founding principles for the GRM include: 

 Proportionality: the GRM has to be scaled to the risks and adverse impacts on 

Project stakeholders, i.e., the efficiency and coverage of a Project grievance 

redress mechanism will be proportionate to the potential adverse impacts; 

 Cultural Appropriateness: the GRM will be designed to take into account the 

cultural portfolio the Project’s stakeholders.  It will comply and conform with the 

traditional mechanisms for raising and resolving issues;   

 Accessibility: the mechanism will be easily accessible for the stakeholders and 

take into account any restrictions in the stakeholder mobility; 

 Transparency and Accountability: the GRM will be developed to ensure tracking 

and documentation of all grievances logged with the proponent to ensure 
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transparency.  It will allow the stakeholders the opportunity to hold the project 

proponent accountable; and, 

 Appropriate Protection: the mechanism will not impede access to other remedies.  

GRM will work when communities are encouraged to share their concerns freely, 

with the understanding that no retribution will be exacted for participation.  The 

GRM will also ensure confidentiality of the grievant, if required; 

L.2.2 Proposed Mechanism for Grievance Redress 

Under the Project, the following will be established or appointed to ensure timely and 

effective handling of grievances: 

 A Public Complaints Unit (PCU), which will be responsible to receive, log, and 

resolve complaints; and,  

 A Grievance Redress Committee (GRC), responsible to oversee the functioning of 

the PCU as well as the final non-judicial authority on resolving grievances that 

cannot be resolved by PCU; 

 Grievance Focal Points (GFPs), which will be educated people from each 

community that can be approached by the community members for their 

grievances against the Project.  The GFPs will be provided training by the Project 

in facilitating grievance redress. 

Details of the proposed mechanism are given below. 

PCU – Function and Structure 

PCU will be set up as part of the environment, health and safety department of the 

Project.  The CLO will lead the unit.  Two assistants, one male and one female will be 

responsible for coordinating correspondence and preparing documentation work and will 

assist the senior official.  The CLO will be responsible to review all documentation. 

The PCU will be responsible to receive, log, and resolve grievances.  Given that the 

female community members have restricted mobility outside of their villages and homes, 

the female PCU staff will be required to undertake visits to the local communities.  The 

frequency of visits will depend on the nature and magnitude of activity in an area and the 

frequency of grievances. 

GRC – Function and Structure 

The GRC will function as an independent body that will regulate PCU and the grievance 

redress process.  It will comprise of: 

 Head of environment, health and safety department; 

 Senior engineer that is responsible to oversee the contractors; 

 Literate representatives from the communities residing in the Block VI; 

 A representative of the local government; 

 Senior members from the local civil society; 

The GRC will meet once every three months to review the performance of the PCU; the 

frequency can be changed depending on the nature and frequency of grievances received.  
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The performance will be gauged in terms of the effectiveness and the timeliness with 

which grievances were managed.  In case there are any unresolved or pending issues, the 

GRC will deliberate on mechanisms to resolve those and come up with solutions 

acceptable to everyone. 

Grievance Focal Points 

The GFPs will be literate people from each community that will facilitate their 

community members in reporting grievances from the Project.  The GFPs will be 

provided training by the Project in facilitating grievance redress.  Each community will 

have a male and female GFP appointed for this purpose. 

10.1.2 Procedure of Filing and Resolving Grievances 

Grievances will be logged and resolved in the following steps: 

Step 1: Receive and Acknowledge Complaint 

Once the PCU receives a complaint, which could be the complainant giving it in person, 

via letter or email, through phone call, or through a GFP, an acknowledgement of receipt 

of the complaint has to be sent within two working days to the complainant.  The 

complainant will be issued a unique complaint tracking number for their and PCU’s 

record. 

Step 2: Investigation  

PCU will work to understand the cause of the grievance for which the PCU may need to 

contact the complainant again and obtain details.  The PCU will be required to complete 

preliminary investigations within five working days of receiving the complaint and send a 

response to the complainant documenting the results of their investigations and what the 

PCU plans to do ahead.  

Step 3: Resolution through PCU 

Once the PCU have investigated a grievance, it will share with the complainant the 

proposed course of action to resolve the complaint, will PCU believe any to be necessary.  

If the complainant considers the grievance to be satisfactorily resolved, the PCU will log 

the complaint as resolved in their records.    

In case the grievance remains unresolved it will be reassessed and GRC will have further 

dialogue with the complainant to discuss if there are any further steps, which may be 

taken to reach a mutually agreed resolution to the problem. 

For minor or less complex grievances, Steps 1, 2 and 3 or Steps 2 and 3 can be merged. 

Step 4: Resolution through GRC 

In case the PCU is unable to resolve the issue, the matter will be referred to GRC.   All 

complaints that could not be resolved within four weeks will by default be referred to 

GRC.  However, the complainant or the PCU can convene the GRC at any point in time, 

depending on the nature and urgency of the issue. 

L.1.1 Stages of Grievances  

Once a grievance is logged with the PCU, it could acquire the following stages: 
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 Stage 1:  it is resolved by the PCU or if not PCU, by the GRC; 

 Stage 2: If the GRC cannot resolve the issue, it will inform the Project senior 

management accordingly, and the Project senior management will organize a 

special mission to address the problem and identify a solution; and 

 Stage 3: If the stakeholders are still not satisfied with the reply in Stage 2, they 

can go through local judicial proceedings. 

L.1.2 Stakeholder Awareness  

The stakeholders will be informed of the establishment of the PCU through a short and 

intensive awareness campaign.  Under the awareness campaign, the proponent will share: 

 Objective, function and the responsibilities of the PCU;  

 Means of accessing the PCU and the mechanics of registering a grievance at the 

PCU; 

 Operating principles of the PCU; and, 

 Contact details. 

Additional awareness campaigns may be organized, if necessary.  
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Appendix M: Framework Decommissioning and 
Rehabilitation Plan 

A Framework Mine Closure and Rehabilitation Plan (FMCRP) is provided for in this 

ESIA.  At this stage the Plan can only be considered as a concept but will be considered 

by SCEL during the completion of the detailed design studies, with a view to completion 

of a Mine Decommissioning and Rehabilitation Plan for submission to the regulatory 

authorities prior to construction.  In summary the plan will cover proposed land use 

objectives, progressive rehabilitation measures as well as closure and demolition actions 

for each aspect of the operation. 

M.1 General Principles 

This chapter summarizes the general framework and guidelines with respect to the 

closure and rehabilitation of project activities. Recommendations and commitments 

relating to the closure have been included based on the project plan available at the time. 

It is expected that a more detailed closure plan will be prepared as the project design is 

finalized. 

The requirements for the decommissioning and rehabilitation of the site will be 

undertaken primarily in accordance best international practice in respect of closure and 

the terms of Mining Lease. A general closure vision that may be adopted for the project 

provides for the planning and implementation of closure measures, in compliance with 

national regulatory requirements and international standard practice, to ensure minimal 

active long-term management is required, while ensuring the protection of the local 

environment and communities.  In particular SCEL is required under Section 20, (i-iv) of 

the Grant of Mining lease for Block VI dated 10 April 2012 to undertake the following: 

 On termination, surrender or cancellation of the Lease, the Lessee shall:- 

 reclaim all land disturbed during mining operations as far as possible and 

practicable to its original condition. If otherwise compensation assessed by 

lawful authority in accordance with the existing law shall as it becomes due be 

duly paid by it for all actual unlawful damages, injury or any disturbance 

which may be caused by the Lessee. The Lessee shall also indemnify the 

Lessor against all actual claims (if any) by any third parties in respect of any 

such actual unlawful damage, injury and disturbance; 

 Remove all equipment installations and structure therefrom 

 Take action to prevent hazards to human or animal life or to the property of 

others or to the environment; and 

 Subject to sub-clause (i) above, secure plug all mines on such land. 

The project has established formal Corporate Responsibility Principles that reflects a 

commitment to apply international best practice to all of its projects, in order to develop 



ESIA of Block VI Lignite Mining Project 

Hagler Bailly Pakistan  Appendix M 
R3E03TCO: 04/30/13 M-2 

all its mining ventures in a safe, responsible and efficient manner.  In particular, SCEL 

seeks to fulfill this mission through the following values and principles in relation to 

closure matters: 

 SCEL is aware of the financial, social and environmental risks of mining and is 

committed to ensure timely action to identify, avoid and minimize risks to its 

stakeholders; 

 SCEL values quality environmental performance through strict adherence to 

national and international regulations and international environmental best 

practices. 

SCEL is currently considering their financial options for the project. Nevertheless, it is 

generally accepted that, for a mining project to provide positively to the sustainable 

development of a community or region, closure objectives and impacts must be 

considered from project inception. This document will therefore serve to define closure 

policy and planning, such that the full-scale Mine Closure and Rehabilitation Plan 

(MCRP) becomes an integral part of the project life cycle and will be designed to ensure 

that: 

 Future public health and safety are not compromised; 

 Environmental resources are not subject to physical and chemical deterioration; 

 The after-use of the site is beneficial and sustainable in the long term; 

 Any adverse socio-economic impacts are minimized; and 

 All socio-economic benefits are maximized. 

The preparation of the MCRP at an early stage in the development process can help to 

ensure that these principles can be met and that this aspect is considered in consultation 

with the regulatory authorities and local communities. 

In accordance with international best practice for the mining industry and a MCRP will 

be developed for the site during the detailed engineering design phase, following the 

feasibility study, to ensure that the site is properly rehabilitated.  A preliminary concept 

closure plan was completed in Q3 2012, and will be updated prior to works commencing 

on site.   

All environmental management plans and systems, such as the MCRP, will be 

periodically reviewed.  Audit lines of responsibility and accountability will be set up and 

performance will be assessed against agreed standards.  SCEL plans to review its 

company corporate responsibility principles on an annual basis.  Social and 

environmental reports, inspections and forward projections charts will be used for regular 

operational reviews and hence considered in the MCRP.  

The standards to be adopted for closure need to be both acceptable and achievable.  They 

will be based on world standards, applied in a local context.  Completion criteria are 

intended to reflect the unique environmental, social and economic circumstances of the 

Block VI project.  Indicators will be developed, over the life of the operation, as a 

benchmark for successful rehabilitation of the sites.  
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This section of the ESIA is intended to provide a framework MCRP.  Short-term actions 

can be measured against the FMCRP during the life of the operation, whilst ensuring that 

adjustments can be accommodated to achieve successful final closure, and provide a view 

on the potential future for the community’s economic and social life. It is intended that 

the MCRP will be reviewed at annual intervals and updated as appropriate. 

At this stage of the project development, it is possible to state a commitment to: 

 Progressive rehabilitation of areas as they are worked (including waste dumps); 

and 

 Development of a preliminary detailed plan for eventual closure and 

implementation of rehabilitation. 

Best International Practice recommends that a detailed closure plan should form an 

integral part of the life of the mine, and as such should be formulated, prior to operation 

and regularly updated throughout the mining cycle. This is particularly important with 

regard to financial provision for closure.  

Suitable rehabilitation criteria to provide guidance in the development and subsequent 

implementation of the mine site rehabilitation program are defined in this section of the 

ESIA. In support of the above rehabilitation criteria, final land-use or completion criteria 

have been defined which act as desired outcomes or objectives for rehabilitation and 

closure. These criteria will be refined in consultation with relevant stakeholders during 

the life of the mine.  

M.2 Objectives 

At the FMCRP stage, only the broad principles for rehabilitation have been developed 

and there is a great deal of detail still to be worked out. However, a detailed MCRP will 

be developed as part of the environmental management system for the mine, which will 

help to ensure that: 

 Sufficient skill resources and financial provision are made for realization of the 

plan; 

 Aspects of the mining and associated activities that would make rehabilitation 

more difficult, costly or less effective, are avoided where possible; and 

 Opportunities for progressive rehabilitation of the site are identified, planned and 

programmed. 

Mine closure is a complex issue involving environmental, economic and socio-economic 

issues.  It is generally accepted that responsible mine closure involves removing plant and 

equipment and hazardous materials, implementation of public safety measures by 

securing the mine site, open pit, supporting facilities, and waste dumps, rehabilitating the 

surface land, taking all necessary measures to avoid possible future surface and 

groundwater pollution, environmental monitoring, maintenance and operation of the site 

to mitigate or prevent long-term environmental degradation and completion of company 

involvement in sustainable community economic and social programmes.   



ESIA of Block VI Lignite Mining Project 

Hagler Bailly Pakistan  Appendix M 
R3E03TCO: 04/30/13 M-4 

Steps need to be taken to ensure that funding is available to rehabilitate the mine 

progressively or on closure and contribute to the long-term sustainable development of 

the area.  Governments often require mining companies to post environmental bonds or 

contribute to reclamation funds to ensure that sufficient funds are available to close and 

rehabilitate a mineral operation. 

Since the basic objective for the rehabilitation of any mineral operation is to achieve a 

long-term sustainable after-use of the site, SCEL is formulating a plan to contain the 

following principle objectives: 

 Progressive rehabilitation of affected areas throughout the mine life; 

 Removal of temporary buildings and constructions as soon as their purpose has 

been fulfilled; 

 Progressive backfilling of the open pit void as it is worked; 

 Re-profiling of the waste dumps and the open pit areas, when not required as part 

of the operation; 

 Removal and storage of wastes; and 

 Stockpiling and haulage of any topsoil layers, to act as a seed bank, and to use for 

re-vegetation at closure. 

Despite there being uncertainties about specific closure technologies at the ESIA stage, 

closure planning will seek to determine: 

 Clarity about time lines and costs; 

 Specifics about the expected final landform and surface rehabilitation, including 

removal of plant and equipment, stabilization and treatment of waste dumps; 

 Risk assessment to help set priorities for preparatory work; 

 Cost-benefit analysis of different options as the plan is being prepared, reviewed, 

and updated; 

 A management plan for how closure will be implemented; 

 Availability and quantity of skill resources for the realization of the plan; and 

 Detailed proposals for post-closure monitoring arrangements. 

The FMCRP for the project, as outlined in this section of the ESIA has been prepared, 

based on anticipated conditions to the end of the operational life. It is recognized that this 

plan will need to be reviewed and modified at regular intervals to take into account 

changing conditions over time. For example, improvements in technology may lead to 

the possibility of re-use of waste at a site. Since decisions on closure are based in part on 

the post mining land use and regulatory criteria, changes in those regulations could result 

in alterations, in the closure requirements and planning process, during the life of the 

operations.  Similarly, changes in water usage, quality standards, replanting options and 

community expectations may also affect closure plans.  The timing for development of 

the closure plans must involve and take into account, input from all stakeholders.  The 

objective being, to ensure that all stakeholders have their interests considered during the 
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mine closure process. These are all issues that must be addressed throughout the life of a 

project.  

During the detailed design phase the mining method and design will be finalized, as well 

as the final resource and quantities to be mined. As noted in Chapter 5, discard 

management measures require finalization. These aspects will be required to guide the 

MCRP.   

Closure planning for Block VI should therefore be integrated with annual mining action 

plans, especially with regard to environmental and socio-economic management issues.  

On-going reviews of the closure objectives and design are necessary to allow for changes 

in political, legislative, physical or socio-economic conditions. If planning is delayed, it 

may affect which mine closure objectives can be met. Guidance may therefore be 

required in carrying out periodic studies of closure options, to reduce the uncertainties 

and ensure that the MCRP it remains adequate, realistic, and appropriate and integrated 

within the whole operation life plan. 

M.3 Construction Phase Closure Activities  

For those sites affected by construction activity but not required for operational use the 

following principles will be adopted: 

 Dismantle and removal of all equipment and temporary installations, buildings 

and constructions not required for future operational use; 

 Removal of construction wastes; 

 Filling and compacting of pits, hollows and excavation trenches, and 

 Re-soiling and leveling of disturbed areas. 

No detailed closure requirements are established for the construction phase, instead 

measures for the rehabilitation of construction related activities are established below for 

implementation after the cessation of construction activities. 

M.3.1 Laydown/Construction Area  

All laydown or construction areas will be cleared of materials and waste, thereafter the 

land will be graded to match the local landscape and rehabilitated. Soils will be ripped in 

order to avoid compaction and a topsoil layer placed on top of the construction areas in 

preparation of rehabilitation. On-going monitoring of these areas will occur during the 

operational phase to determine whether re-vegetation measures are effective.  

M.3.2 Facilities and Infrastructure Decommissioning  

Upon cessation of construction activities, SCEL or third party contractors will 

decommission and remove all construction related infrastructure or temporary facilities 

that are not required for the operational phase, or where additional infrastructure is not 

established for the operational phase. Waste and construction materials will be cleared in 

such a manner that it avoids collection by local communities and associated safety/injury 

risks, or scavenging by the local wildlife or environmental contamination.  
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Error! Reference source not found. below outlines general rehabilitation objectives and 

measures associated with the different aspects of the project. This constitutes the basic 

framework for closure and rehabilitation. 

Exhibit M.1: Rehabilitation Objectives and Measures 

Major Activity Rehabilitation Objectives Completion Criteria / Measures 

Buildings, Plant, Steel 
Structures, Concrete 
Structures Equipment, 
Storage Areas and 
Residential Structures 

 All facilities are 
decommissioned and 
removed from site.  

 All rubble, waste and scrap 
are appropriately disposed 
of.  

 Contouring will be 
undertaken to ensure that 
the sites are congruent with 
the local surrounding 
landscape.  

 Surface erosion control 
measures will be 
established at all 
cleared/denuded areas.  

 Soil quality testing will be 
undertaken to confirm any 
contamination, and 
remediation will be 
undertaken where needed.  

 The site is re-vegetated as 
appropriate  

 Contouring has ensured that 
sites are uniform with the 
surrounding landscape.  

 Restore drainage patterns 

 Disassemble and remove all 
equipment and buildings 

 Ensure that there is no presence 
of materials, rubble or waste that 
may be considered a community 
or animal safety risk.  

 No visual surface erosion is 
noted after reinstatement.  

 Backfill excavations where 
possible. 

 Remove buried tanks, shallow 
pipelines and culverts. 

 Plug pipes at depth. 

 Surface remediation ensured that 
there is no residual 
contamination.  

 Land is reinstated to support 
agriculture and grazing.   

 Qualitative analysis of vegetation 
reinstatement.  

Roads, pipelines and 
culverts 

 All Project roads will be 
rehabilitated at closure.  

 Site will be cleared of 
materials (rubble) and 
waste.  

 Surface erosion will be 
minimized and equal to 
adjacent areas unaffected 
by mining activities.  

 Control inadvertent access. 

 All facilities related to 
construction are 
decommissioned and 
removed from site.  

 The site is revegetated to 
ensure a full groundcover. 

 Remove surface and large 
shallow pipes or clean and 
re-use  
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Major Activity Rehabilitation Objectives Completion Criteria / Measures 

Open Pits (Backfill with 
Overburden)  

 Final mounds will be made 
safe for local communities 
and wildlife by ensuring: 

 Stable slopes and surfaces 
which a free from significant 
rock and soil movement.  

 Water runoff is managed 
effectively to control erosion 
and water contaminations.  

 Contouring is undertaken to 
soften landscape impact.  

 Water will be monitored to 
determine water 
contamination risks and 
active pumping and 
treatment will be undertaken 
where needed.   

 The open pits are made safe with 
regards to local communities and 
wildlife.  

 Geochemical stability of the pits 
is ensured.  

 Water discharge from the pits 
meets national and IFC water 
standards, except where 
baseline/reference site water 
quality parameters exceed those 
guidelines.  

Discard and Overburden 
Dumps  

 Stable slopes and surfaces 
which a free from significant 
rock and soil movement.  

 Water runoff is managed 
effectively to control erosion 
and water contaminations.  

 Contouring is undertaken to 
soften landscape impact.  

 Leachate discharge 
complies with national and 
IFC discharge standards.  

 Water discharge meets national 
and IFC water standards, except 
where baseline/reference site 
water quality parameters exceed 
those guidelines.  

 Permanent stockpiles will be 
made safe for local communities 
and wildlife.  

 

The aim is to rehabilitate the land to a use that is beneficial, whereby the resources 

required to maintain it are consistent with the benefits from the land. During the recent 

public consultation exercises, the issue of mine closure did not raise any specific 

concerns; rather the local and regional community were focused on when and how the 

project will be developed and commissioned. The regional authorities have not expressed 

any preference for rehabilitation, however some of the infrastructure might be retained 

for the public good after the operations close. However, at this point, these opportunities 

cannot be incorporated into the FMCRP with any certainty. Nevertheless, further details 

of the proposed closure plan are outlined below. 

M.4 Operational Phase Closure Activities  

During production, overburden will be placed on both an out of pit dump as well as back 

filling into the excavation. Initially, all overburden will be hauled to an out of pit dump. 

Once lignite production commences, a proportion of overburden will be dumped back 

into the excavated void. As production proceeds, more overburden will be placed back 

into the void.  The total volume of the out of pit dump will be 194 million m
3
 and will be 
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stacked to a height of 40-45 m, consistent with the height of sand dunes within the area. 

Once the dump is complete it will be contoured and returned to its natural state.  

When the excavated void has been restored to natural surface level it will be restored to 

the same standards. Once mining has been completed, it is intended that the site will be 

returned to natural use.  

It is understood that rehabilitation will be undertaken in stages as activities cease. As 

such, there will be on-going surface stripping throughout the life of the mine as new areas 

are mined, and rehabilitation is progressively undertaken as mined out areas are 

backfilled and reinstated. While closure and rehabilitation requirements are considered to 

form part of the construction and operational phase, they are defined as closure activities, 

and as such are included in the Closure Phase below.  

M.5 Closure Phase Activities  

The Closure Phase is considered to cover the period from the cessation of mining 

activities. However, progressive rehabilitation during the operational phase of the mine is 

expected and is considered in the recommendations below.  

M.5.1 Facilities and Infrastructure Decommissioning  

The project will ensure that all facilities and infrastructure will be removed from service 

and decommissioned during mine closure. This will be undertaken where infrastructure is 

not offered for sale and is removed from site. For the purposes of the FMCRP, facilities 

and infrastructure are considered to include, but not limited to the following:  

 Plant and associated structures;  

 All steel and concrete structures;  

 Residential/Worker Camps and associated structures including:  

 Water Treatment Plants; 

 Waste Water Treatment Plants;  

 Power sources and generators; 

 Solid waste and landfills; and  

 Underground and aboveground piping and cabling established for the support of 

the above.  

Where facilities and infrastructure are to be decommissioned, the project will ensure that 

they are suitably demolished and removed based on the following general requirements:  

 All structures should be demolished to 1m below ground level; 

 Salvageable materials will be removed from site and sold as scrap for recycling; 

 Non-contaminated/non-hazardous and non-salvageable materials will be removed 

and disposed in the project landfill; 

 Contaminated materials will either be removed for off-site disposal or else treated 

prior to on-site disposal; 
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 Storage tanks will be cleaned where necessary and disposed of as appropriate 

given their previous contents; 

 All concrete slab foundations and walls will be broken up and removed; 

 All areas, where buildings, infrastructure and facilities have been dismantled and 

removed, will be recontoured to the natural landscape;  

 All areas that may have been exposed to hydrocarbons, such as fuel farms, 

warehouses and maintenance areas will be investigated for potential 

contamination, including soil sampling beneath and around any facility and 

testing for the presence of total petroleum hydrocarbons. Careful attention to 

design, operation and eventual decommissioning will restrict leakage of potential 

contaminants to a minimum;   

 Any soil found to be contaminated will be excavated and removed for off-site 

disposal at an appropriate facility; 

 All areas should be revegetated as detailed in the Landscaping and revegetation 

section below; and  

 Concrete foundations not affected by spillage or deterioration may be retained for 

future use, the evaluation of this option will be considered in the MCRP. 

M.5.2 Roads, Pipes and Culverts Decommissioning  

It is assumed that the project will be required to decommission all private haul and access 

roads, as well as any associated pipes and culverts. However, the project should engage 

with relevant stakeholders in terms of whether retaining the roads for public use should 

be adopted. The access roads are likely to remain in place, and to be adopted and 

maintained by State agencies, for use by local communities. It is considered likely that all 

infrastructures (power, water, roads) would have a suitable future use after the plant is 

decommissioned. Roads in poor condition or unusable by the public should be ripped, 

recontoured and rehabilitated. Residual materials such as oils, transformers etc. will be 

disposed of appropriately.  

The need to retain certain interception ditches, and drainage structures will be addressed 

and evaluated in the MCRP.  Ditches will be drained and filled with inert waste rock as 

part of the re-profiling works prior to being recovered with topsoil. 

M.5.3 Open Pit Rehabilitation  

The final state of the open pits has not been finalized although backfilling will be 

undertaken for the disposal of overburden and interburden once the initial box-cut has 

been formed. 

The direction of progressive backfilling will be determined by the proposed mine 

method. Backfilling with composites of overburden and interburden would occur during 

the operational phase. Mounding would occur due to the unconsolidated nature of the 

backfill material but it is not anticipated that the original surface will be reached.  

Therefore, a depression will remain at the open pit site and a surface dump will be 

formed requiring recontouring and rehabilitation. The views of the regulatory authorities 
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are awaited in this regard, which will be instrumental in determining the extent of 

backfilling operations and will be included in the full MCRP. 

Pit slopes will be left in a state and stable condition, but it is not envisaged that these will 

be re-contoured.  Suitable warning signs will be established and it is planned to fence off 

the pit by providing a soil berm to a height of 1.5m and a width of 3.5m, established 

around the pit void to limit community and livestock access.   No further re-profiling is 

envisaged, and it is expected that natural weathering will profile the site.  It is also 

anticipated that natural vegetation re-colonization will occur. 

Apart from safety works and stability of the pit slopes, the pits are likely to be left in their 

worked out condition and sections of the pit which are not backfilled to surface will 

become a sink for surface water collection during the monsoon periods. Suitable surface 

and groundwater monitoring will be undertaken during operations, closure and post-

closure to monitor groundwater properties and quality.  Active pumping and treatment of 

surface/groundwater will be undertaken where water quality monitoring indicates mine 

induced water contamination. This will be required to function in-perpetuity. Regulatory 

standards will be adhered to for any subsequent water discharge to the surface, and the 

system should be regularly monitored to ensure continued performance, during a period 

of aftercare.  

Plant, equipment and materials that are suitable for scrap or resale via or are a potential 

pollution source will be identified and removed from site.  Any storage tanks will be 

cleaned, and where necessary and disposed of.  This will happen in a manner and location 

suited to their contents. 

Areas surrounding the open pits, affected by mine operations, for example haul roads, 

will be scraped and this material will be laid down inside the pit.  The appropriateness of 

this measure will be determined based on the type and nature of the recovered material. 

M.5.4 Groundwater/Aquifer Rehabilitation 

Environmental problems resulting from open pit mining operations in semi-arid and arid 

areas often arise. 

Various Scenarios are to be considered in the MCRP, including: 

 Low flow groundwater: This condition will ultimately lead to intensive 

evaporation in the post mining water contained in the open pit and inorganic 

constituents concentrations may increase sediment load and pH; 

 Extensive groundwater drainage: Extensive groundwater drainage during 

operations may lead to a groundwater deficit and contaminants might be 

transported into surface water; and   

 The already poor water quality in the local aquifers could be worsened and 

control measures have to be evaluated and revised before and during the 

operations. 

Control Measures: 

 Post closure in-situ operations, or 

 Post closure monitoring of groundwater & assessment; 
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 Development of a revised water management scheme for the area; and 

 On-going water quality monitoring (for both surface water and groundwater) to 

confirm the effectiveness of the rehabilitation programme. 

M.5.5 Waste Rock and Overburden Dump Rehabilitation   

Waste rock and overburden dumps will be present. It is intended that the out-of-pit 

overburden storage dump will be completed in the early years of mining within the first 5 

years of operation and that the dump will be rehabilitated on a progressive basis.  This 

will involve: 

 Re-profiling of benches to a suitable profile and landform. At closure, the dumps 

will be shaped and graded to a uniform slope of 1:3, preferably with no benches; 

 Inspection and remediation of any fissures, cavities, bulges, slumping or other 

defects which might indicate geotechnical instability;  

 Prevention of erosion and discharge of suspended solids based on the operational 

monitoring of sedimentation ponds and ground drains; 

 Suitable surface and groundwater monitoring will be undertaken during 

operations, closure and post-closure to monitor potential water contamination;  

 Dumps will be designed and managed with the end closure vision in mind; 

 Preparation and/or covering of the surface to form a suitable soil forming layer; 

 Natural re-colonization of native plants with stabilizing nursery species as 

appropriate; and 

 A management and monitoring program to follow up the rehabilitation. 

Detailed planning of the waste disposal will require pollutant generating rock units to be 

identified in advance so that they can be isolated within the dumps, in an area where there 

is least risk of leaching.  All runoff water will be diverted to collection ponds for 

treatment. 

M.5.6 Landscaping and Contouring  

SCEL will ensure the appropriate landscaping and contouring of all sites at the closure 

and decommissioning phase. This will ensure that the final landform will be similar to the 

surrounding topography, as well as ensure that they are safe and stable.  

The re-vegetation and catchment of sand for the formation of artificial sand dunes 

covering the rock piles is a vital part of the mine closure process. There are several sand 

catchment techniques, however the erection of fences along the rock-piles to halt or slow 

down sand movement appears to be the most successful. The area is subject to a strong 

pre-dominant wind and experiences heavy rainfall during the monsoon season. 

Provision will need to be made, during either operations or at closure, for earthworks to 

reshape landforms in order to lessen any steep slopes.  

Landscaping to the natural topography can reduce the impact of wind. Before vegetation 

can establish, however, bare surfaces are particularly vulnerable to wind erosion, and it is 
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therefore important to incorporate preventative measures during the initial stages of 

restoration. 

M.5.7 Soil Management (Reinstatement)  

The principles of rehabilitation of mine wastes are well established and there are many 

examples of successful vegetation growth around the World.  There are no 

insurmountable reasons why the waste should not be suitable for re-vegetation; however, 

rehabilitation trials will need to investigate the following aspects: 

 Appropriate species particularly local species from which seed can be collected; 

 Surface preparation and soiling, cover materials and use of stored topsoil; 

techniques for enhancing soil moisture storage; 

 Amelioration of disturbed/degraded soils to restore fertility and structure; 

 Techniques for protection against soil erosion; 

 Seeding (and planting) strategies to successfully establish vegetation in the very 

arid environment; and 

 Aftercare requirements of established vegetation. 

Suitable material for surface rehabilitation will be available from retained and stockpiled 

surface soils stripped from the operational areas and suitable overburden materials 

identified and set aside for rehabilitation purposes. The exact requirements will be 

defined by the Soil Handling and Management Plan (SHMP).  This may need to be 

supplemented by additional material brought to site.   

Stockpiled soils will be reinstated as part of mine rehabilitation in compliance with the 

SHMP/ The SHMP will make provision for the concurrent stripping and reinstatement of 

top and subsoils during mining operations and closure. Site specific surveys and 

monitoring of soil quality will be undertaken to calculate the amounts and costs of soil 

ameliorants and any other agricultural product required to ensure that soils are suitable 

for rehabilitation. Surface reinstatement will be adapted to the landscape type. Stockpiled 

soils should be used for the rehabilitation of the permanent dumps.  The project will 

provide the funds and expertise required to ensure the soil handling, management and 

remediation is undertaken.  

M.5.8 Revegetation  

The project will ensure that revegetation is undertaken as part of the larger rehabilitation 

program and a Revegetation Plan will be established. The plan shall establish, during the 

construction phase, a nursery with the primary aim of collecting seeds and cuttings of key 

plants prior to construction clearing. Once suitable landscaping and remediation is 

undertaken, revegetation may be undertaken based on the following general principles:  

 The re-vegetation objectives for the post-closure land use class are considered to 

be grazing land;  

 Securing the dimensions of the area to be re-profiled and re-vegetated; 

 Apply appropriate techniques for sand catchment/ pre-planting mechanical system 

Revegetation is aimed to reduce soil loss and provide ground cover;  
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 A rehabilitation specialist will be contracted to assist with the development and 

refinement of the rehabilitation plan;  

 Revegetation trials will be undertaken during the operational phase of the mine as 

mine activities are rehabilitated;  

 Consider various techniques for re-vegetation of artificial sand dunes, especially 

to protect seedlings until established and smaller plants from burial and sand 

erosion. (checkerboard fences); 

 Eliminating animal grazing until revegetation process has finished; 

 Re-vegetation trials during operations (pre-closure) to ensure a cost-effective and 

successful process; 

 Determination of site physical, chemical, climatic parameters and intended end-

use and incorporate these considerations into the species choice and site 

preparation; 

 Seed required for re-vegetation are collected from the specific area and 

supplemented by available commercial seed mixes of species occurring in the 

area. Appropriate native/ local species may not exist for the new site conditions 

and/or intended end-use, so consider non-natives if necessary; 

 Surface preparation techniques including: soil application, other cover materials, 

reduction of compaction, use of stored topsoil; 

 Techniques for ameliorating soil properties where required, such as the 

application of soil amendments to enhance fertility, soil moisture retention, 

structure, or to reduce the availability of potentially toxic elements and mitigate 

excessive acidity or alkalinity; 

 Seeding/ planting mixtures and techniques; and 

 Aftercare requirements of established vegetation. 

Re-vegetation will involve establishing both the permanent perennial plants and the 

ephemeral (seasonal) annuals that rely on the seed bank for growth each spring.  Sources 

of propagules for re-vegetation will comprise local seed collected/sown direct, spreading 

of seed-bank in live growing medium and planting of young plants.  

M.6 Stakeholder Consultation and Social Sustainability  

Mine closure will not only target environmental management, but ensure on-going 

stakeholder consultation in order to promote long-term social sustainability.  

M.6.1 Stakeholder Consultation  

The project will ensure effective stakeholder engagement with respect the MCRP 

development, and on-going review. Stakeholders and parties interested in closure will be 

identified at the earliest stage of mine operations.  SCEL is to adopt a communication 

strategy to reflect the needs of the above groups with an inclusive process to encompass 

all parties that will occur throughout the mine’s life.  Adequate resources will be 

provided for this process and where possible, SCEL will work with communities to 



ESIA of Block VI Lignite Mining Project 

Hagler Bailly Pakistan  Appendix M 
R3E03TCO: 04/30/13 M-14 

manage potential social and environmental impacts of closure of its operations.  A public 

consultation and disclosure strategy will be developed and will be an action point in 

SCEL’s  Environmental and Social Action Plan. 

SCEL will keep government environmental agencies fully updated of schedules leading 

to mine closure. The regulatory authorities are a major role-player with respect to the 

following:  

 Review of mine progress and changes in the life of mine;  

 Review of closure requirements during the operational phase;  

 Agreement on the structure of any financial provisions for closure;  

 Definition of envisioned final land-use after closure; and 

 Discussions of the potential for transferring ownership of mine infrastructure.   

Consultation with immediate stakeholders about the closure of the project will be 

conducted primarily through via the stakeholder forums. Within this framework, a 

Closure Sub-Committee will be established to manage the detailed aspect of closure 

planning.  

M.6.2 Social Needs  

The project will, during the development of the MCRP, consider the social development 

requirements specifically around sustainability driven measures for closure and post-

closure. This will include determining a closure vision, final land-use and formal 

agreement in terms of the hand-over of any mine infrastructure to public or government 

organisations. Additional social needs that will be addressed with respect to closure 

include:  

 Closure and post-closure land capability and soils quality;  

 Closure and post-closure community safety and security;  

 Closure and post-closure water supply security; and  

 Closure and post-closure management of resettlement infrastructure and services.  

The fiscal regime should ensure that during the life of the mine, benefits are received by 

local communities as part of the Community Development Plan.  These benefits are 

intended to help compensate for the social costs of mining borne by the local community 

and can be used to develop non-mining business activities to reduce dependence on the 

mine if used well.  Nearing closure it is planned to encourage fiscal expenditure to 

provide incentives for non-mining business development to help ameliorate the effects of 

mine closure on the communities. 

M.7 Workforce Demobilisation  

The project will ensure effective and timely consultation with the workforce as the mine 

approaches closure. This will keep workers informed of the life-of-the mine and ensure 

that they are prepared for working in a competitive workplace after closure. Consultation 

shall be on-going through all phases of the project.  
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The project will promote skills development in its workforce via a Human Resources or 

Skills Development Plan. The aim is to promote the continued development of the 

workforce through the life of the mine. The aim of the plan will be to facilitate processes 

whereby, as far as possible, all individuals who will be affected by downscaling and 

retrenchment will have access to the necessary skills and competencies, whether 

professional or technical, to take up new positions in other organisations. A 

Retrenchment plan will also be prepared.  Assistance may be provided through pension 

funds, redundancy payments and staged labour release in order to support the workforce 

after mine closure.  Where possible, in the later years of mine operation, voluntary 

redundancy and retraining schemes will be considered.  Business counselling may be 

offered for those employees who wish to be assisted in this way. 

In addition, the project will minimise the impact of the closure on its workforce by 

staggering any layoffs over the life of the mine. The project will ensure that any layoffs 

will be undertaken in compliance with relevant Labour Law. It is planned to develop a 

retrenchment and retraining strategy five years prior to closure. 

M.8 Post-Closure and In-Perpetuity Requirements  

Given the differing requirements for rehabilitation in different areas of the project, there 

will be different objectives and approaches to decommissioning for each area.  Three 

categories of closure are generally considered to be applicable: 

 Active care, requiring regular operations, monitoring and maintenance of the site 

that is not typical of normal land management practice (e.g. sand catchment, 

checkerboard adjustment, water treatment); 

 Passive care, where there remains some need for monitoring and infrequent 

maintenance to non-critical structures; and 

 Long-term care where no additional monitoring or maintenance is required after 

the rehabilitation has been carried out, over and above the management normally 

associated with land in that use. 

The ultimate objective should be to achieve the long-term care position, with a period of 

passive care, having attained stable and acceptable environmental conditions, with no 

residual liabilities or constraints, nor potential for water contamination.  In the long-term, 

the only significant route for migration of residual contamination away from a site will be 

via groundwater.  The intention will be to achieve water quality that does not affect local 

water quality.  Drainage arrangements will need to be such that discharges from the sites 

will be sufficient to maintain or improve the pre-mining water quality in the receiving 

groundwater, or, if there are slight chemical changes, that these are not significant in 

human or environmental terms. 

Towards the end of the life of the operation, a review of the environmental monitoring 

data and other records will be necessary to establish if there are any outstanding 

regulatory or lender requirements that are still to be met before final closure can proceed. 

The anticipated, overall time scale for physical closure is expected to be 12 to 24 months 

following cessation of lignite processing.  An appropriate monitoring system will be 

developed to track post closure discharges and environmental conditions. This system 
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will require more detail and development throughout the life of the operation.  For the 

purposes of the ESIA, it has been assumed that a 3 to 5 year program will be required to 

satisfy final completion criteria for continuation of monitoring to demonstrate that 

satisfactory post-closure environmental conditions have been achieved. 

It is accepted by SCEL that monitoring of water, geotechnical stability, soil condition and 

biodiversity recovery will be necessary.  The main features requiring observation are 

expected to be the open pit and waste rock dump.  The organization which will perform 

this monitoring has not yet been identified.  Financial support for the completion of these 

works will be supplied by SCEL.  The anticipated works involve the following sites and 

operations: 

Open pit 

 Monitoring in the open pits will entail observations to assess the long-term 

stability of benches and quality of any open pit waters from the in-pit sump; 

 The monitoring of water during operations will enable a water balance and flow-

path to be determined and hence inform the closure plan; 

 The open pit benches will be monitored by visual observations and deformation 

survey techniques during the first two years after decommissioning.  It is intended 

that instrumental monitoring will be performed three times during the year – once 

in winter and twice in summer.  The frequency of observations will be increased 

if the mining survey or visual inspection results will indicate increase of 

displacement of the benches.  

Waste rock dump 

 Research on acid drainage potential from waste rock has been performed by SRK.  

The results indicated that the waste rock is generally unlikely to generate acid 

flows.  A detailed post-operations monitoring program will be developed. 

 Instrumental inspection is planned to measure geotechnical slope stability after 

completion of dumping operations.  It is also necessary to assess the possibility of 

accumulation of water above the dump and the creation of drainage channels 

before the start of post-operations period.  

 The company is considering performing environmental monitoring after 

completion of mining operations, in line with the following general procedures: 

 Regular groundwater sampling in observation holes in the vicinity of the open 

pit and waste rock dump; 

 Observation of soils, and animal and plant life. 

 A detailed monitoring program will be developed during construction and 

operation phases dealing with the following parameters: 

Physical Stability: The rehabilitated sites must be stable as to ensure public health and 

safety, and minimize environmental degradation. Monitoring should focus on slope 

stability of dumps and pit edges; soil erosion, contamination and remediation results at 

rehabilitated sites.  



ESIA of Block VI Lignite Mining Project 

Hagler Bailly Pakistan  Appendix M 
R3E03TCO: 04/30/13 M-17 

Water Contamination: Geochemical stability will be monitored in order to verify any 

potential long-term risks with respect to water contamination. Monitoring should focus 

on key potential sources of contaminants namely the rock waste overburden dumps and 

backfilled open pit.  

Land-Use and Community: Rehabilitated areas should be capable of sustaining 

subsistence agriculture and grazing. Monitoring will be undertaken with respect to the 

restoration of growing medium properties as well as vegetation reinstatement.  

Monitoring requirements with respect to the above should continue from operational 

phase monitoring. Monitoring is to extend over three years from the cessation of closure 

activities. Where particular issues are identified suitable provision for remediation actions 

will be adopted. This should, where needed, include potential long-term or in-perpetuity 

requirements. Based on the current understanding of the project, the potential in-

perpetuity requirements will include, but are not exclusive to the following:  

 Monitoring of surface and groundwater flow and contaminants; 

 Where levels are in excess of standards, the Project will establish the needed 

funds to provide for treatment of contaminated water via the process of active 

pumping and treatment.  

Once SCEL has met their completion criteria, they may relinquish interest in the sites.  

The responsible authority will need to confirm completion of the mine closure 

implementation plan.  Records of the history of closed sites will be preserved to facilitate 

future land use planning. 

M.9 Closure Costs 

Estimation of mine closure costs is pending a closer identification of mine closure 

requirements.  Provision for meeting the cost of mine closure is required.  This will be 

completed before formal mine closure documentation is issued.   

Decommissioning and rehabilitation will involve significant costs, much of which will be 

incurred at the end of the mine’s life, when there could be little revenue or capital to fund 

it.  By contrast, progressive rehabilitation during the life of the mine can involve costs 

being incurred during operations instead of at final closure.   

The Implementation Plan currently indicates a Life of Mine of 25 years, however, further 

resources and reserves may be identified during this period which might expand the 

operation, a factor which will need to be considered in much greater detail when 

considering closure costs and timing. 

At the current stage of the development of the Block VI project, it is difficult to offer 

provisional closure costings in this FMCRP, but this should be addressed once the project 

design is more developed ‘International good mining practice’ deems essential, a 

transparent description of objectives and outline of mine closure activities, timing and 

costing, procedures for securing funding and updating and approval mechanisms.  This 

information should also be disclosed to the interested and potentially affected public.  It 

has been recommended that SCEL maintains a separate Rehabilitation Fund within their 

accounting system that can only be used for closure purposes.  To guard against the risks 
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of premature termination of the project for technical or financial reasons there should also 

be adequate completion guarantees in place to ensure that closure obligations are met by 

the operator or the authorities. 
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