Impact of Dam on Social Structure and Environment: Should we broad focus of EIAs?

During the 20th century large dams emerged as symbols of modernity. Hail for being an effective way to harness water resources for food production, energy generation, flood control and domestic use, dams became synonymous with progress and economic development. Construction peaked during the 1970s when an average of two or three large dams were commissioned per day throughout the world. An estimated $2 trillion has been invested in large dams since the early 1900s,1 justified by a range of projected outcomes from poverty reduction to increased local water supply. However, in recent decades dam projects have become mired in controversy. Opponents charge that benefits have been grossly overstated while the social and environmental costs have been largely ignored.
The proposed Diamer Basha Dam falls in largers Dam and is is located 40 km downstream of Chilas, the headquarter of Diamer district in Gilgit-Baltistan, the northern part of Pakistan.  The entire catchment area above the dam site is about 153,200 km2 and drains Himalaya, Hindukush and Karakoram Ranges. The flow contribution is from both glaciers and snowmelt in the high mountain areas of Pakistan, India and China (Tibat). 
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Source: EIA Report DBD-2009
The proposed dam is about 272 m high roller compacted concrete (RCC) dam with upstream / downstream appurtenant structures covering a working area of about 730 ha. Overall project will be completed in about 10 years. Main benefits of the dam include enhanced water storage capability for the Indus Basin Irrigation System (IBIS) through addition of about 7.9 BCM of live storage, provision of about 18,100 GWh of energy per annum from its installed capacity of 4,500 MW as well as enabling about 1100 GWh of additional generation at Tarbela due to conjunctive operation of the two reservoirs. In addition to this the life of the downstream Tarbela reservoir will be increased about 35 years through trapping large amount of sediment. Salient technical features of Diamer Basha Dam are given in Table-1:
Table-1: Salient Technical Features of Diamer Bhasa Dam

	
	Element/Features
	Description

	
	Catchment
	

	
	
	Area
	153,200 km²

	
	
	Mean annual flow
	62 BCM

	
	
	Probable Maximum Flow (PMF)
	49,4170 m3/s

	
	Main Dam
	

	
	i
	Maximum Hight
	272 meters

	
	ii
	Type
	Roller Compacted Concrete (RCC) Gravity

	
	Main Spillway
	

	
	i
	No. Of Gates
	14

	
	ii
	Size of each Gate
	11.5X16.24

	
	Reservoir
	

	
	i
	Land Acquisition Zone
	Upto 1170 masl

	
	ii
	Full Reservoir Level
	1160 masl

	
	iii
	Minimum Operation Level
	1060 masl

	
	iv
	Length 
	102 km

	
	v
	Surface area
	115.2 km²

	
	vi
	Capacity
	8.1 MAF (Gross)

6.4 MAF (Live)

	
	Power Houses
	

	
	i
	Numbers
	02 ( one on Each Bank with equal capacity

	
	ii
	Installed Capacity
	4500 MW

	
	ii
	Total Units
	12 ( Each of 375 MW)

	
	iii
	Average at site Generation
	18,100 Gwh/year

	
	Estimated Cost (June 2009)
	US$ 11.7 Billion ( Pak Rs. 894 Billion)


Source: EIA Report WAPDA-DBD
Physical damage reported in EIA report include submergence of 34 Km Karakoram High way, and about 15149 ha (37419 acres) of land consisting of cultivated, commercial, barren and government land. In addition to this about 32 villages comprising 4228 household and having a population of 30350 will be directly affected by dam construction. Silent feature of the environmental impact that have been listed in the EIA report have been given in Table-2
The Environmental Impact Assessment undertaken by the proponent although covers the most of environmental issues and mitigation measures, but, a number of significant areas have not been taken into account during transference of EIA process due to limitations in reporting format and resource persons.
These ignored significant areas that will be affected by dam construction include existing social structure in different Indus valleys at proposed dam site and post construction environmental impacts-that’s need more intensive and scientific studies to avoid damage to NRs and existing social structure of the dam site.
Table-2: Summary of Environmental Aspects and Mitigation Plan
	S.No
	
	Imapct
	
	Resettlement Plan
	

	1
	Environmental Aspects
	

	
	1
	No of Villages Affected
	32
	Composite Model Villages
	

	
	2
	No of Households Affected 4,228
	
	Facilitiesin Model Villages
	Improved access through linkage with relocated KKH, communication facilities, electricity, water supply and sewerage, schools, hospitals, commercial centers

	
	3
	Population Affected (2008)

	
	Provision of land
	Free one kanal residential plot for all households


	
	4
	Submerged length of KKH 94 km
	
	Land for Agirculature
	4 kanal cultivable land plots with irrigation facilities for optees willing to pay only acquisition cost of barren land

	2
	Land Acquisition
	

	
	1
	Cultivable/commercial land

	
	
	

	
	2
	Barren Land



	
	
	

	
	3
	Government Land
	
	
	


Source: EIA Report DBD 2009
The affected 32 villages has a rich cultural and social heritage that will be totally distorted by the construction of the dam. It would be worthy if we discuss the existing social and cultural structure of the affected population and its impact after construction of dam on existing social structure and natural resources.
Social Structure: 

Household level:
Families are run by typical patriarchal traditions. Family structure is a mix of nucleus (husband, wife and their children) and extended joint family systems (husband, wife, their children and grand father, grandmother brothers, sisters, and immediate children).The elder male of the family controls the household affairs. Male members continue to dominate the decision-making in most family relationships. Women are almost excluded from these decisions. Traditionally, the people are marrying early. The total number of household members, on the average, including parents and their children and grand parents is between 8 and 20. A number of families are still polygamous in accordance with the ‘Islamic Shariah’.

Community level: 

At village level there exist distinct tribal structure in the project area, the community is divided into local and non-local tribes. Local tribal clans are consisted upon Sheen, Yashkun and Kameen, which represent about 55 % (15757 people) of the total affected population. Remaining 45 % of the population in the inner project area are ‘so called’ non-locals and comprise: Soniwals; Gujar; and Swatis besides the settler tribes of Kohistani, Pattan, Woolmaker, Jalkoti, Lohar and Kashmiri. Local tribes are engaged in cultivation, livestock, and forestry and enjoy the ownership rights of land, forests and other natural resources, as compared to the non-local tribes who have less land, limited work opportunities, lower incomes, inferior housing, and more afflicted by mal-nutrition and poor physical and mental health.
The tribal system in the project areas follows its own codes of conduct and justice. The tribes are very closely organised and bounded through kinships. A very important self-governing community vehicle is the Jirga- an assembly of the elderman, that is responsible for all aspects of social life of the entire community, including supervising development work, selecting watchman, overseeing village security, water management and resolving all village disputes including conflicts about land, water, family and religion. Membership of Jirga is not hereditary and subject to selection by the villagers, based on strict criteria of age, wisdom, moral integrity, and ability to serve impartially. Although, Jirga is not a legal institution, however, decisions made by Jirga are implemented as a moral and social obligation. 
In addition, at Tehsil level in the tribal areas, a council of elders is appointed. It comprises one or two notables from every village in the area. Each member of this council is called Jastero. The number of Jasteros from each village depends on the size and population. This council convenes as and when necessary. A parallel counterpart is the Tehsil Council, which is the body of elected public representatives. 

The last but not the least part of social hierarchy is the religious leader. He has a dominant role in social set-up of the project area. Access to electronic information media is abhorred by the local religious leaders. There prevails a sense of suspicion about outsiders, particularly about development agencies including NGOs. Thus information disseminated through Imams (religious leaders) particularly through Friday prayers plays a vital role in social hierarchy of the project area.
Figure-2:
Community Structure in the Project Area
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Source: DBC July 2009
Impact of Dam on social Structure:
 As described in earlier sections, the existing indigenous social structure both at inter and intra village and valley level will be effected by planned hydroelectric development project. The cordial relationship between local and non-local tribes usually bond on economic development activities will be disturbed due loss of access and communication due to reservoir. The social destruction is more dangerous than the economic one, since long-living communities will be deprived of from their sub-cultural ownership and indigenous status and self governance system due to displacement. 
The existing perennial differences regarding ownership of land and natural resources among local and non-local tribal clans will be seriously affected and may not be easily accepted by the tribes who are enjoying power and ownership rights in native villages/valleys on natural resources. The most important and significant impact of the construction of dam will be on the indigenous governing systems which is in place since decades and responsible not only for sustainable use of natural resources in the affected villages and valleys but also significantly affect the natural resources of areas selected for resettlement of the displaced population. The displaced population will intrude further in depleting and unbalancing the fragile biodiversity because of user and ownership rights of the natural resources in displace area and would be threat of conflict between displaced persons/tribes and communities who are native of the area selected for resettlement of the affected population.The EIA report does not address the burden on natural resources of the new settled areas proposed in resettlement plan. 

In addition to the stress on natural resources, the relocation and disruption of social networks is also known to adversely affect health and wellbeing. Women may be particularly vulnerable to the resettlement process, as noted by the WCD report: “Compulsory resettlement is stressful because of the way in which people are uprooted from homes and occupation and brought to question their own values. Gender is an important factor in resettlement. Women as marginalized entities within marginalized communities are often forced to shoulder the ordeal of displacement far more intensely.”2 
In case of Diamer Bhasa dam the health aspects of dam reservoir have not been considered properly in EIA report- The reservoir could be breeding grounds for mosquito that can result vector born diseases such as Malaria among surrounding population of the dam. The World Health Organization (WHO) has reported that the reservoirs created behind dams are often breeding grounds for water-borne illnesses (such as schistosomiasis, malaria, and cholera) and other potentially toxic bacteria. 3 Numerous studies have corroborated these health risks. For example, a study undertaken in the Cote d'Ivoire documented significant increases in schistosomiasis after the construction of two large hydroelectric dams (from 14 to 53 percent around Lake Kossou and from 0 to 73 percent around Lake Taabo). 4 A study in Sri Lanka revealed that increased outbreaks of malaria “seem intimately related to hydrological changes brought about by major irrigation and hydroelectric schemes on the Mahaweli river,” exacerbated by the increased migration caused by resettlement. The report oncludes that “this story is a classic of health impacts overlooked in favor of agricultural and industrial development.”5
CONCLUSIONS:
The Diamer Basha Dam in Gilgit-Baltistan cause severe social impacts. If fully implemented, planned developments would provoke massive social impacts, that would affect the existing well established community and valley based self-governance system not only for sustainable use of natural resources but as well other development activities trigger by government and non-government organizations. The displaced population will create burden on suggested rehabilitation sites, and may create conflicts on the use of natural resources.   
Recommendations:
In order to avoid social network distortion and conflicts between communities following steps should be taken into account while addressing the resetelment of displaced persons.

1. The resettlement areas should be selected in the same valleys rather than shifting them to another area. This would help to remain intact the existing social structure and natural resource management.
2. Options to establish bridge at narrow sites of the reservoir to connect valleys of both sides of the Indus river to maintain access of communities to other valleys.
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