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Abstract


The Indus River Delta plays a central role in the lives of the people, economy, environment, and ecological well being of the region. Waters of the River Indus have been dammed or diverted upstream. Only a fraction of water and most of the times no water is released to the Delta region.  This paper shows the impact on the Indus Delta that has brought the Delta to the brink of death and destruction. 

Indus River Delta

Indus River originates from Mansarovar Lake in Tibet at an elevation of about 5182 m. The River Indus flows for about 2880 km down into the Arabian Sea through the Indus Delta.1 Indus Delta, the fifth largest in the world, is located at the mouth of the Indus River shaping 563 km of the entire coast of Sindh. Figure 1 depicts the Indus River Basin and Figure 2 the Indus Delta. 
There are 17 major creeks making up the Delta. It forms a remarkably uniform landform with large extensive mud flats being intervened by narrow creeks, which are remnants of old Indus tributaries. 
The Indus Delta is triangular fan shaped and occupies a large part of the province of Sindh, covering about 3 million hectares. It is about 240 km in length along the axis of the river and 220 km at its widest. Presently, the active Indus Delta occupies an area approximately 600,000 hectares and the apex of the Delta is to the south of Thatta. Only the area between Hajamro and Kharak creeks now receives water from the Indus with one main outlet to the sea, Khobar Creek. The climate of the Indus Delta is arid sub-tropical, with an average rainfall of about 220 cm, a relative humidity of 76%, a mean annual temperature of 84.2° F, and a mean surface water temperature of 71.24° F. During the summer, seawater inundates both the active and inactive parts of the Delta, leaving behind evaporated salt deposits. Historically, the
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Figure 1 – Indus River Basin System 2         Figure 2 - Satellite view of the Delta 3
Indus Delta has formed under conditions of high river discharge. In the past, this has contributed to southwards and westwards expansion seaward of the Delta by rates of between 4–30 m/year due to a silt discharge of over 400 million tons per year. Due to the construction of dams and barrages and extensive engineering works upstream, the quantity of water and silt reaching the Delta has drastically reduced, causing rapid reworking and transgression of the Indus Delta. 4
         
Indus Delta Eco-region

This eco-region lies at the Delta of the Indus River as shown in Figure 3. As the river flows to the Arabian Sea, it picks up salt as it passes through the Thar Desert.   
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Figure 3 – Indus Delta Eco-region

In addition to the extra salt, this region also experiences extremes of temperature. 5
Delta Mangroves: Mangrove forests in the Indus Delta spread over 263,000 hectares and were the sixth largest in the world. The water, nutrients and silt deposited by the River Indus when it discharges into the sea, sustained the mangroves. Mangroves provide a transition from the fresh inland waters to the salty Arabian Sea. These trees are well adapted to surviving in a saline environment. As a transition from the marine to freshwater and terrestrial systems, mangroves provide critical habitat for numerous species of trees, wild life, fish and crustaceans.5 The mangroves act as windbreakers and prevent storms from reaching inland and keep at bay the sea waves to prevent any coastal land erosion. Also, these forests keep the river silt from reaching shipping lanes in the sea closer to Sindh seaports.6The importance of mangroves is as follows:
· Breeding zone for commercially important marine fish, shrimp, lobsters and crabs 

· Help national economy earn US $ 100 million annually from export earning 

· Providing employment and livelihood to more than 100,000 people associated with fishing industry.

· 90% commercially important tropical marine fish species, especially prawn, spend at least some part of their life in the mangroves.

· 70% of Pakistan’s shrimp fishery is dependent on mangroves

· It nurtures some 23 species of shrimp and about 155 species of fish

Habitat and Biodiversity: The Indus River mangroves are not so diverse, being composed of nearly monospecific stands of Avicennia marina, a species that is highly resistant to high salinity levels and capable of surviving the region's extreme conditions.7 Other species that are sometimes associated with the Avicennia include Rhizophora apiculata and Acanthus ilicifolius, with occasional smaller patches of Rhizophora mucronata and Ceriops tagal scattered throughout. This mangrove ecoregion provides important habitat for fish and invertebrates and serves as critically important spawning grounds and nurseries for fishes and aquatic crustaceans. Many species of marine dolphins such as the Indo Pacific Humpback Dolphin and Bottle-Nose Dolphins are found in the creeks. The Delta is an important flyover for migratory birds. During the winter, millions of waterfowl, including pelicans and flamingos, stop over in the Delta for feeding and breeding. There are 123 bird species known from this ecoregion, although none are considered endemic to the ecoregion. 5
The Deltaic coast is fairly rich in marine biodiversity. It has a long range, with numbers of bays and a broad continental shelf lying in front of the Indus Delta, a long network of fresh and saline water lakes, and other natural factors, which are ideal for the growth of marine life in general and fisheries of commercial importance in particular. The Indus Delta ecosystem has been rich in nutrients that provide a nursery and an early feeding ground for many varieties of shrimp and fish. 4 A "food web" exists here that begins with the nutrients brought in by both the river and the sea. The fishing cat--an olive-green, stocky, short-legged cat with black spots--is strongly associated with wetlands. Fishing cats primarily eat fish but also dine on crustaceans, frogs, snakes, and birds.
Delta Socio-Economic Resources

The Indus Delta has numerous socio-economic dimensions. Housing millions of indigenous communities as well as countless species of fish, wildlife and forest, the Indus Delta is also rich in natural livelihood resources. 
Delta Communities: Close to 2.26 Million people or over 7.0 % of the Sindh population lives in the active Delta region of coastal Karachi and Thatta and Badin districts. The majority of the communities are engaged in the fishing in the extreme Deltaic areas. Mohano or Mallah is the main clan. A large number of fisher folk communities also live in the coastal creeks of the Indus Delta in many small and big villages. They fish in the creeks, open sea, in saline and fresh water lakes, and ponds as well as in drainage channels. In the rural areas of the Deltaic region, there is a tendency to live close to the farms and fishing grounds. The locally available materials are used in all type of houses, which correspond well to the climate.

Fishing: The economic importance of the Indus Delta can be judged from the fact that, fish catch from the Sindh coast is almost 70 percent of the total coastal fish catch in Pakistan. Table 1 provides the comparison of fish catch for Baluchistan and Sindh. 
Table 1 – Fish Catch off the Coast of Pakistan 3
	Province
	Coast Length km
	Shrimp Catch

Metric Tons
	Fish Catch
Metric Tons

	Sindh
	330
	83
	77O

	Balochistan
	645
	1.3
	202


In the year 2000, the export of fish and fishery products was up to 84,693 metric tons, valuing Pak Rs. 7.9 billion. Fish and fishery products are processed and exported to over 50 countries. 

Agriculture: The fertile Delta land has also remained ideal for agriculture. It was considered as a major rice, sugarcane and banana producing zone.3 Downstream Kotri to sea, 16 km wide Katcha or flood zone with 141,640 hectares of land is under forest /agriculture. Thatta and Badin districts fall in Sindh’s Delta zone. Due to their alluvial soil, both the districts are ideal for the agriculture sector. The production of agriculture crops of both the districts depends on the Indus River. The main crops produced are wheat, barley, gram, oil seeds, rice, maize, millet, cotton, and jowar. Amongst fruits, the date palm, coconut, mango, fig, pomegranate, apple, peach, melon, banana, guava and papaya. 
Livestock: In the past, due to its fertility including vast tracts of green pastures, Katcha and mangrove forests, the Delta region of Sindh had remained ideal for livestock grazing. The Delta agriculture community had been rearing large numbers of livestock, including cattle, camels, goats, sheep, etc. Besides, the traditional camel-rearing Jaat tribes were settled in this area in large numbers. The region, due to its various nutritional grasses, had remained attractive to the extent that during the monsoon season, the people from Thar and many other areas of Sindh shifted millions of livestock to this region for better rearing. As such, the Deltaic region was famous for its milk, butter oil or ghee and other associated products of livestock. 4 Table 2 depicts the crops in the region.
Table 2 - Area and Production of Various Crops and Fruits in Delta4 
	Crop
	Area (Hectares)
	Production (Metric Tons)

	Rice 
	140770
	282587

	Wheat 
	43455
	64961

	Cotton 
	2773
	6922

	Sugarcane 
	85840
	5362900

	Jowar 
	290
	156

	Bajra 
	436
	184

	Maize 
	1272
	557

	Onion
	4419
	57987

	Banana 
	3603
	8821

	Papaya 
	259
	1102

	Mango
	1511
	10458


Lakes and Wetlands: There is a network of hundreds of fresh water lakes in Thatta and Badin, Kinjhar being one of the major lakes. The flow of Indus was the major source of filling these lakes. The lakes were the major source of livelihood for millions of fishermen, livestock rearing, and agriculture communities. Due to sufficient fresh water, fish catch was on the increase. With the receding of water levels, portions of lakebeds were used for the cultivation of various crops. Livestock was dependent on various grass species grown on the bed as well on the banks of the lakes. A large number of communities also found their livelihoods from other natural products of the lakes, e.g. preparing mates from the grass, etc. 

Drinking Water: The situation with regard to the availability of drinking water in the Delta households is quite appalling. Only 28 - 33% households have access to drinking water close to their homes.4 Rest of the households is compelled to get water from outside sources.  Various common diseases are spread in the Deltaic region due to the deteriorated water quality of the area.

Health Facilities: The health facilities are very poor in the Delta region. The hospital bed -to-patient ratio is one to 3,698 patients in Thatta and one to 7,676 in Badin. Lack of health facilities, doctors, paramedical staff, and medicines are the key problems of the Deltaic region. 4

Causes of Indus Delta Degradation

Degradation of the Indus Delta, its biodiversity, and natural resources, is increasing with the passage of time. This situation is not only affecting the Deltaic ecosystem but also the natural livelihood resource of the region. Although, there are a number of causes of the degradation, however, the major causes include the water shortage caused by upstream damming and diversions of Indus and the government policies in regard to resource management. 

Reduction of Indus Flows: Fresh water flow down the Indus was about 150 MAF per year in the past and Indus carried over 400 million tons of silt to the Delta. Only about 20 MAF outflow reached the Delta from barrage releases before 1991 depositing only 36 million tons of silt per year. However, the 1991 Water Accord put an interim limit of 10 MAF outflow and even that limit has not been met. The silt deposits are estimated to drop way below 30 million tons per year if the outflow remained 10 MAF or lower.8 
Figure 1 shows the location of existing reservoirs and barrages on the Indus system. Under Vision 2025 program, numerous projects have been planned for the Indus system by the Pakistan government as shown in Figure 4. 

[image: image4]
Figure 4 - Vision 2025 -Location Map of Water Sector Projects
Annual average net water availability during the period 1922-2003 on 4 out of 5 years is estimated to be 116 MAF. Present annual water commitments add up to 146.9 MAF. 
That leaves a deficit of 30.9 MAF. 
This has created a huge water shortage problem in the lower Indus basin, resulting in significant impacts.1 See Figure 5 depicting yearly flow in Indus below Kotri to the Delta. 
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Figure 5 – Indus Flow Data Below Kotri Barrage3
If the Vision-2025 is implemented as planned, the lower basin will receive practically no water and degradation of the Delta will certainly worsen tremendously. 
Geochemical work performed in the Delta through drilling has established that sediment loss in the Delta is related to damming of the Indus over the last decades. Comparison of 1950 mapped shoreline and tidal sand bars and 2000 LandSat satellite images indicate a moderate coastal retreat in the Northwest of the Delta and extension in the region of the Indus Mouth as shown in Figure 6. Also, the tidal inlets that characterize the Rann of Kutch area in the Southeast are much wider and deeper now than in 1950. 9 
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Figure 6 – Coastal Images of 1950 and 2000 
Pollution: The Delta is exposed to negative environmental impacts from the various forms of pollution. Karachi discharges at least 250 mgd of sewage and has the capacity to properly dispose of only 20-33% of its solid waste. Industrial waste is also discharged from huge Karachi industrial areas. About 70-80% waste is discharged untreated. An estimated 90,000 tons of oil products from vessels and port terminals are dumped every year. Algal blooms and heavy metals like lead and mercury are being discharged. This pollution is poisoning the marine life in the sea and harming the biodiversity, especially various fish species of the Deltaic/coastal waters. 4
Resource Exploitation Practices and Policies: The centuries-old fishing practices of the indigenous fishermen communities were sustainable. However, with the entry of non-fishermen and non-Sindhi population into fisheries, including those with the pure motive of moneymaking, the traditional sustainable fishing methods were replaced by many unsustainable methods. Some of such methods include fishing for longer hours, fishing everywhere, fishing the areas considered as breeding grounds for juvenile fish, using harmful nets, and over-fishing with trawlers and mechanical means. These practices continue due to corruption and flawed fishery policies of the government.
In the past, fishing waters were free from any governmental control. To extract money, a ‘license system’ on these fishing resources was introduced and that was then converted in to a contract system. Under this system, the contractor extracts too many fish from the fishing waters, depriving the local fishermen of their livelihood, and also causing rapid depletion of the fish stocks. In the coastal district of Badin, where all the saline fishing waters, including the sea creeks as well as salt water lakes, are controlled by the Pakistan Rangers, even more money is extracted as the rangers take the share as well.

Delta Devastation Due to Impacts of Degradation

Presently, the natural livelihood resources of the Indus Delta are faced with major degradation. The threat is so serious that experts usually use the term of ‘gradual death of the Delta’ when referring to the threat. The degradation of the Indus Delta has threatened the livelihoods of millions of fisher-folk, of agriculture and of livestock-rearing communities as well as the naturally rich ecosystem of the region.4 

Impact of Pollution: As a result of growing pollution of the coastal waters, marine livelihood resources such as fish, shrimp, and oysters are badly contaminated.  Marine life is also decreasing in numbers and diversity, which is directly affecting the local fishermen’s population as well as fish consumers. Besides, the pollution directly affects the shoreline, including the mangroves, and can have serious implications for human health via water-borne diseases and contact with contaminated water. A recent study has found that some of the marine life was contaminated with lead, which if consumed by humans through seafood, has been linked to anemia, kidney failure, and brain damage.4
Mangrove Habitat Loss: As a result of reduction in freshwater flow downstream Kotri Barrage, the mangrove eco-system of the Indus Delta is under stress from the high seawater salinity. If water does not flow in sufficient quantity below Kotri for most of the year, the mangrove forests will be devastated due to loss of nutrients and silt from the fresh water outflow, increase of salinity in the soil-pore water due to seawater, and rising sea levels.10   It is not unusual to find salinity levels of 40,000-45,000 ppm or more in some areas, well above saline levels in normal seawater. This tends to stunt the growth of both trees and animal life. 
Because of the reduction in silt flows, the area of active growth of the Delta has reduced from an original estimate of 2,600 sq. km to about 260 sq. km. Similarly, Indus Delta mangroves used to occupy 345,000 hectares along the entire Sindh Coast and have reduced from 263,000 hectares in 1977, to 158,500 hectares in 1990. Even the remaining area is being degraded. The diversity of mangrove species in the Delta has decreased from the eight previously recorded species. It is now virtually mono-specific with Avicennia marina accounting for about 95% of the mangroves, apart from efforts to re-introduce species such as Rhizophora.11 Outside protected areas (16% of the Delta ecoregion), the area has been heavily degraded and more than 85 percent of the habitat has been lost, several patches of intact habitat still exist. 5  
Fish Depletion: All of the Delta eco-region is getting dirtier from the pollution. Its also getting drier and saltier as it receives much less fresh water or no water at all. Limited inflow of water into the Delta area is responsible for the depletion of fish along the Sindh coast, which has decreased by 50% between 1993 and 1999.3 Many sweet water fish species have died or are close to extinction. A variety of fish, whose catch has drastically reduced over the years, is Pallo (i.e. Shad). Pallo is a marine fish species but swims upstream from the sea for spawning. Decline in Indus water flow in the Deltaic region has resulted in severe depletion of this otherwise prized fish species. Pallo accounted for 70% of the total catch in the past. But now it barely constitutes 15 percent of the total catch. The shark fish, which was in abundance in the past, has become almost extinct. A number of fish species have been depleted in the coastal waters of Sindh. Also, the catch of a number of fish species has drastically reduced. Some of the data is presented in Tables 3. 
The catch of Mangar, Dangri, Pallo, Paplet and other fish species has been drastically reduced in the coastal waters of the Indus Delta. Other fish include: Chhodi, Phaar, Dangri, etc. Fresh water fish whose catch has drastically reduced include: Thairi, Popri, Danbhro, Pallo, Morakho, Kurero, Singari, Mundhi, Dangrio, Sario, Gandan, Gangat, Loohar, and Khago.4
Degradation of Fresh Water Lakes: Although Kinjhar Lake, being the main source of drinking water for Karachi, receives water to some extent, a large number of other lakes of the Deltaic region have been completely deprived of fresh water and have turned saline due to salt water intrusion and sea water backflow through drainage channels.
Table 3 – Catch in Metric Tons on Sindh Coast (Indus Delta) 3, 4
	Year
	Jaira Shrimp
	Kalri Shrimp
	Palo or Shad
	Overall

	1971
	10,000
	
	
	

	1972
	
	7,400
	
	

	1976
	8,200
	
	
	

	1980
	
	
	1,859
	

	1986
	7,860
	
	
	

	1993
	
	
	310
	348,688

	1995
	
	
	265
	

	1996
	6,123
	
	
	26,741

	1998
	
	6,204
	
	295,612

	1999
	6,012
	
	222
	333,047

	2000
	
	
	
	64,400


A number of sweet water lakes have converted into saline water lakes, while many other lakes have dried up completely. The lakes in Sindh are an important source of drinking water, recreation, fish, edible vegetables that grow in them, and employment for many people. The lakes are host to many species of birds, flora, and fauna. With the destruction of these lakes and wetlands, many economic and aesthetic benefits drawn from them are being lost.6 Some of the lakes and wetlands of the Indus Delta that have been badly degraded or threatened, are as under: 4 
· Badin / Golarchi Wetlands: Jubho, Nurr – ri, Dahee, Shaikh Keerio Peer. 

· Tando Bago Lakes: Phoosna, Chareno, Khanjo, Jari, Jaffarali, Nira Dhand Dhabka lake, Soomar lake, Soomro Lake. 
· Haleji Wetland Complex: Haleji, Hadereo, Keenjhar, Jafri Mahboob Shah, Karo jo Chatch, Ghungri, Shah Bunder, Keti Bunder. 
Impact on Agriculture: In addition to depletion of fish, the Delta and coastal region has become vulnerable to the onslaught of oceanic encroachments and a process of desertification has begun in the Delta region. Cultivation of agriculture crops in the flood plains has decreased as a result of reduction of flooded areas and availability of fresh alluvium.11 Red rice cultivation was the crop grown within the entire active Delta region. This was dependent upon flooding with freshwater, and crop yields met both subsistence and commercial needs. Recently, it was grown in only 56 acres. Orchards of banana, papaya and guava also generated income on the lands of the Delta. All these have now virtually disappeared. The cause of such destruction and degradation is the decrease in the flow of the Indus River downstream Kotri Barrage. 
Seawater Intrusion: The Indus water discharge to the sea keeps the sea water at bay and does not let it intrude too much into the surface and subsurface water resources inland. The salt water intrusion is directly related to the decrease of flow in River Indus.1 The rising level of the sea is encroaching the fertile lands of the region and converting them into the seabed.4 Vast areas of district Thatta and Badin, where previously fertile crops existed, are now under seawater or eroded due to sea currents. Desertification is visibly seen in vast areas of Badin district after 1999 cyclone due to increased salinity and deprivation of fresh water. Results of a survey conducted by the government of Sindh indicated that over 486,000 hectares land were eroded or lost to the sea within Thatta and Badin districts, dislocating a quarter million people, and inflicting financial losses over 2 billion dollars. The seawater has destroyed at least one-third of the land. Recent estimates put the figure at 567,000 hectares of the land lost to the sea. Thus, more loss of land due to erosion and seawater is possible. 1
Degradation of Groundwater: As a result of reduction in Indus River flows, besides seawater intrusion, ground water aquifers of the region have also degraded. Salt water intrusion has been witnessed inland up to 100 kilometers north of the sea. The rising salt content of the groundwater has also made it unsuitable for irrigation and salt depositions in the land have affected their yields and overall production. A very recent work at Sindh University, revealed Total Dissolved Solids in Indus at levels as high as 42,750 ppm below Kotri as opposed to 1,500 ppm WHO limit. The increase in the salinity levels in the ground water aquifers has also hit the Katcha area downstream of the Kotri Barrage as well as the areas where a perennial irrigation system is in practice. 4 The lands that once were grazing areas, have turned into non-cultivable wastelands. 
Impact on Livestock: Due to fresh water decline and salinity prevailing in the Delta region, the grasses and pastures around lakes and mangrove forests have been lost or degraded. The local communities have started losing their livestock. With the lack of grasses the livestock became physically weak and were attacked by various diseases. The majority of the livestock died while the villagers, due to growing poverty, sold the remaining livestock. Sindh Government reports that population of 38% of cattle, 45% of buffalos, 40% of sheep, 37% of goats, 40% of camels, 57% of horses, 35% of donkeys’ were reduced during the year 1991 to 2000. 4
Ensuing Poverty: The impact of resource degradation in the Deltaic region has emerged in the form of poverty in the region. Although presently the poverty profile of the country has increased manifold, however, the people of rural Sindh and especially the Indus Delta have been hit hard. A recent research study conducted in five districts of Sindh showed that 67 percent of the households were below the poverty line in the Indus Delta. Also, two Deltaic districts, i.e. Thatta and Badin, are the most deprived districts of Sindh. 12 
Migration: One of the worst consequences of the resource degradation is in the form of migration from the region. Hundreds of villages in the Badin and Thatta districts have been deserted and people have been forced to migrate to other areas of Sindh. The seawater intrusion has completely uprooted many villages of the area. The economic dependence of a large number of people, especially of those belonging to Jaat communities, was on preparing traditional materials of daily use from local bushes, grasses and plants. But with the reduction in fresh water and the vanishing of these plants, a large number of local people have become jobless and have migrated. It is estimated that 90,000 people have become displaced and 120 villages uprooted.3 
Impact on Indigenous Practices and Culture: The people engaged in traditional livelihoods of agriculture, fisheries and livestock rearing have largely changed their profession after the reduction in their incomes from such livelihoods. The lives of Mohanas or fisher folks have been enormously disturbed, forcing them to move away from and out of water and try to find alternative means of livelihood. It has been estimated that about 2.0 million Mohanas have been affected due to water shortage throughout Sindh. It is making these folks to adjust to a new way of life or location but also a great loss to the cultural diversity of Sindh. Water is important in the lives and belief system of the Sindhi people. The religion, literature, and many cultural and social aspects of their lives are intertwined with water. Sindhis were known to be the river worshipers. Therefore, Sindhis have a special psyche related to water. That is probably one of the reasons for increased mental problems and suicides in the Delta.1
Deterioration of Social & Health Conditions: Due to the scarcity of water and resulting economic downturn, people are finding it very hard to make the ends meet. Unemployment, poverty, crime rate, and other social problems are all on the rise. Over two thirds of population is under the poverty line. Schooling for children, food consumption (especially by women and children), celebrating events like weddings and traditional Sindhi hospitality are all on a rapid decline due to poverty. However, the major impact of resource degradation and consequent poverty is being felt on the health of the local communities. Water borne diseases have registered an increase of 200% in the last two decades and about 40 per cent of deaths are related to water-borne diseases.13 Mental and psychological sickness in the Indus Delta area is rampant due to economic pressures. Consequently, there has been a sharp increase in the suicide rate in the Delta, especially among young and women. Among other diseases, malaria, tuberculosis, typhoid and hepatitis are common in the Delta.4 
Availability of Water for Drinking: The reduction in Indus River flows downstream Kotri Barrage has created a crisis-like situation with the shortage of drinking water. Due to the water shortage and resulting salinity and depressed quality of the surface water bodies and loss of groundwater due to salt-water intrusion and water table depression, the drinking water supplies have dwindled and degraded in quality. The only way left is to bring water by tankers from outside and that is not very cheap. People are not able to afford it and are thus forced to use brackish and/or otherwise degraded water.
Exploitation of Poverty Stricken People: With the increase in poverty, the exploitative forces have become active in the area. The villagers, unable to make both ends meet, need loans to ensure their survival. As the public sector has never been there to help these vulnerable communities, the exploitative forces of the private sector have had a field day. This has resulted in a vicious circle of poverty and exploitation in the region. Both the agriculture and fisher folk communities have had to endure such exploitation. 
Conclusions & Recommendations

1. The Indus Delta is degrading with the passage of time. The Delta land is reduced and its biodiversity, ecosystem, and its resources are under threat. 

2. Fair water policies should be developed and implemented to ban construction of any structures upstream until needs of the Indus Delta are met. 
3. A study should be conducted as envisaged in the 1991 Water Accord to establish the water needs downstream. In the meantime, Indus flows of 27 to 35 MAF downstream Kotri must be ensured to sustain the whole ecosystem of the Indus Delta.13
4. Legal framework and practices be instituted to collect and treat wastes before discharged in to and near the Delta.
5. Sustainable practices should be used by encouraging indigenous practices, community participation, non-interference of the Pakistan Rangers, and dismantling of the contract system exploitative network. 
6. A national coastal policy is needed that encourages decentralized and community based coastal and natural resources management and a system that provides in the region educational and health facilities, fresh drinking water, small loans, marketing infrastructure, etc. 
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