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 Chapter 01| Background and assessment
Bangladesh is one of the most climate vulnerable countries in the world. It has challenges in the future and also successes at the present in tackling the problem with its own resilience, policy and resources. The United Nations Environment Program has awarded Prime Minister of Bangladesh, H.E Sheikh Hasina as one of the ‘Champions of the Earth’ in 2015 for her outstanding leadership in the frontline of climate change.  One of the major reasons for this award is that she has set the example for other leaders, proving that investing in the environment can achieve sustainable social and economic development. 

Keeping the national success in mind, Management and Resources Development Initiative (MRDI) conducted a research aiming to identify possible scopes of intervention for private corporations and institutions to engage their social responsibility fund in combating climate change impacts and facilitating adaption tools to the most vulnerable and under-privileged people. In this quest, the study targeted Khulna region as potential area for investigation.
MRDI has been working on advocacy for promotion and expansion of Corporate Social Responsibility (CSR) programs for about seven years. The Bangladesh Bank supported study identified scopes of CSR interventions to address the impact of climate change and environment protection.

It is estimated that, around five million people of coastal region badly suffer due to ground water salinity and lack of safe drinking water. Therefore, this research explored the threat posed by extreme ground water salinity in the target area of Dakope, one of the most vulnerable and remote Upazila of Khulna. Three villages of Dakope were selected considering large size of the population,  proximity with each other as a potential CSR intervention area and vulnerability to climate change impacts. They are Bon Laudob, Dhangmari and Koilashgonj, located adjacent to each other. 
Chapter 02| Saline villages of Southwest

2.1 Location and the people

Koilashganj is a village of ward-6 under Koilashganj union of Dakope upazilla in Khulna district.  Bonlaudob is just beside Koilashgonj and a village of the same union in the administrative ward no: 4. Dhangmari is a village of Ward-9 under Banishanta union of Dakope upazilla.  It is surrounded by a natural wall of “Gol pata” (Nypa fruticans) plant. On the east is Mongla port, on the west Bon Laudob; Khejuria village is on the north & Dhangmari canal of Posur river in the south.  All three villages are situated to the entrance of the Sundarbans mangrove forest. They are crisscrossed by a network of rivers and creeks. They are connected by a WAPDA road and another major linkage between them is the Dhangmari River. 

There are around 1200 household in three villages with a population of 5668. Number of males is a little higher than the number of females in all three villages and in the case of Bonlaudob, the difference is wide. This area is predominantly populated by Hindu community. Males are the head of 95.6% households. Out of 160, only seven were found headed by females. The average family size is of 4 to 5 members. HH sizes are found bigger in Dhangmari with an average number of 6.
2.2 Health Facilities

Health hazard is a major concern to the villagers of Bonlaudob and Dhangmari. There is no health clinic or hospital in the vicinity of these two villages. In cases of emergency they have to travel 4 to 8 kilometers to Bajua Bazar, where there are a few private doctors. Similar situation prevails for maternal health care including child delivery. Patients and health service seekers have to walk or avail uncomfortable transportations like rickshaw van, Nosimon & fishing trawlers. People often go to the local traditional healers with their health problems.

Koilashgonj has a hospital. Two doctors provide local people medical services though only for two days in a week. Only primary medical care is available in that hospital. It is also situated in a corner of the village. In cases of critical needs villagers travel to Upazilla Health complex at Dakope Sadar.
2.3 Patterns of livelihood

The main occupation or livelihood of this village depends upon Agriculture. About 89% of the respondents either grow cereals in their own land or depend on lease crop sharing. Among the respondents 37% are day laborers, engaged in various types of activities.  There were around 7% were engaged in business, wage earning job like teaching and NGO staff and self employment. 
2.4 Economic Status

By and large, people of Koilashganj, Bon Laudob and Dhangmari are poor in terms of their income. A little more than quarter of the total respondents were found above the poverty line. Rests are poor earning less than an equivalent of $1.25 a day.
Around 38% houses in the target area are just huts made of either Mud or Bamboo & the roof is of Golpata. More than half of the families enjoy a little better houses with a roof of tin (CI sheet). Out of 160 respondents only four live in a building. There is electricity connection in 30% of the houses. Only 14% use solar power to light their residence and more than half of the households do not have any electricity. 

Almost 70% of the respondents do not have any access to information. Few have television and/or radio in their residence and only 2 out of 160 use internet. But around 84% are found to have cell phones in their households.
2.5 Climate and vulnerability
The target area is located in a typical monsoon climate area.  It  has  three  main  seasons:  Summer during March  to  May;  monsoon during June  to  October;  and  winter  during November  to  February.  The  rainy  season  is  hot  and  humid  having  about  80  percent  of  the  annual  rainfall.  The winter is predominately cool and dry.  The summer is hot, dry and interrupted by occasional heavy rainfall. Almost 89% of the respondents said they suffered bad weather around five to six months of the year. (WDB, 2013)

The southwest is itself one of the most climate vulnerable areas of Bangladesh. Koilashgonj, Bon Laudob and Dhangmari are not exceptions. When asked during survey, what kind of climate shock they suffer most, respondents listed flood and excessive rainfall in the top. Cyclonic storm was in the third. 

Cyclones have hit the coasts of Bangladesh very frequently in the recent decades. From 1901 to next 57 years only 11 cyclones had lashed the coast. In next 52 years number of cyclones along the coast rose to 55. It means in just five decades, the number of cyclones hitting Bangladesh coast has increased 5 times than of same period before. The recent most devastating cyclones hammering the coast under Khulna district were in 2007 (Sidr) and 2009 (Aila). These cyclones directly affected 50% people of Dacope. (Source: Bangladesh Meteorological Division)

2.6 Salinity: A climate change impact

Increasing surface and ground water salinity is a matter of great concern now for the life and livelihood of communities in Bon Laudob, Dhangmari and Koilashgonj. Local inhabitants said during FGDs that especially after Aila and Sidr, the salinity intrusion in the area during dry season has become a common phenomenon.

Further salt water intrusion by rampant tidal surge and floods in the after years has made the problem so acute that even after six years of the cyclone none of the ground water sources can provide safe water for either drinking and or household use. According to them, tidal flooding during wet season (June to October), direct inundation by saline or brackish water and upward or lateral movement of saline ground water during dry season (November to May) contribute significantly to the development of ground water and soil salinity. 

During monsoon the salinity levels are very low because of the increased amount of fresh water in the water bodies. The level of salinity starts increasing from January due to the reduction of upland discharge and reaches the peak in April and then starts decreasing again. There is also a relationship between river flow and salinity level, the lower the flow the higher the level of salinity. The degree of salinity varies widely with area and season, depending on availability of freshwater, intensity of tidal flooding and nature of saline groundwater movement.

Both water and soil salinity has increased along coastal areas of Bangladesh, in an alarming rate during the last couple of decades. There are various studies that examined reasons of it. An article published in the Bangladesh e-Journal of Sociology in 2012 identifies upstream reduction of natural water flow to be one of the major causes for salinity increase. It suggests that the factors which are influential for increasing level of water and soil salinity include global climate change and sea level rise and man-made destruction due to widespread commercial shrimp farming. (Basar, 2012)

Coastal areas of Bangladesh mainly suffer salinity in rivers, other surface sources, ground water and soil. Surface water salinity means there is no water to drink in rivers, lakes, ponds and canals. And extreme groundwater salinity implies salty water in tube-wells for the villagers. However all types of salinity are inter connected with each other. Survey found, almost 99% of the households use freshwater ponds for drinking water. But in the case of other uses, like shower or cooking, the sources of water are diverse. Although they mostly depend on ponds and canals, some of them rely on river and a few on tube-wells and rain water tanks. 

Chapter 03| The salinity impact

3.1 Scarce water

Lives of Koilashgonj, Bon Laudob and Dhangmari are extremely affected by water salinity.  The biggest curse it posed to the people of this area is the scarcity of drinking water. Previously they could depend on pond water for up to 7 months of a year. Now they cannot. Almost all the ponds have become extremely saline. There are only 3 or 4 ponds left that are less salty. They cannot meet the need of more than five thousand people in the dry season. Now the community has to depend on rainwater. A container of 1000 liters of rain water serves a family of 4/5 members only for 3 months. The rest of the year they are compelled to drink either unsafe pond water or the saline water.
3.2 Women hit hard

Women and children in this region are hardest hit and affected by scarcity of water. Usually adult female member of the family goes to the source to fetch water in more than 95% households. Most of the protected ponds are scattered in far flung areas and need hours to fetch a pitcher of water. On an average they have to walk about 1 km for collecting water. More than 38% of the respondents have to travel at least one hour to bring the water home. In 30% cases travel time is two hours or more. And sometimes the distance exceeds 4-5 km which affects their time, money and security of themselves and also their children. In at least 17% of the HH, female children go to the source to bring water, which affect badly their education. It is also found in literature reviews that salinity increases life threatening disease risks for pregnant women in coastal areas. The female members of the families often go to fetch water soon after delivery resulting displacement of the uterus.   

The worst impact of water salinity in an order of priority has been found as
· Health Hazard

· Income reduction

 3.3 Health Hazard

Inadequate supply of safe drinking water in this locality causes many water borne   diseases. Women and girls suffer from dysentery, diarrhea, peptic diseases, fungal   infections, skin diseases and scabies because of using saline and contaminated water. 

The people are afflicted most with diarrhea and dysentery among the diseases. Gastric/peptic ulcer and skin diseases are also common health.
There is a great health impact on children too. School children often suffer from stomach diseases. Absence in class due to dysentery or diarrhea is a regular issue.  
3.4 Income reduction

The health problem is itself an obstacle to income and better living. In the three villages of Dakope, most of the families suffer sickness in almost monthly or at least quarterly basis. Due to illness they cannot go to work or explore opportunities. 

Chapter 04| Fighting the salt
4.1 A never ending fight for adaption

People of Koilashgonj, Bon Laudob and Dhangmari are resilient. For the last one decade they fought every natural disaster. While Sidr and Aila washed away most of their houses, live stocks and crop, they turned around and rebuilt everything. Now it is hard to imagine the destruction of those cyclones while watching the vibrant life, busy market or activities of the people. As salinity started growing in their land and water, these people searched for and fought with every possible solution against it. 

4.2 Ponds

There are hundreds of ponds in the three target villages of Dakope. It had been the most popular source of potable water in the area.  But almost all of them are saline now and water cannot be used for drinking. Residents of these villages use them for bath and washing clothes only. As level of salinity started increasing, some of these families tried to treat the pond water by lime. But during dry season, it becomes so saline that they cannot even take bath in most of those. 

There are only three protected freshwater ponds in Koilashgonj and Bonlaudob. None in Dhangmari. Water in those ponds is not actually sweet, only salt level is tolerable. These protected ponds, annually replenished by rainwater, are a main source of potable and drinking water in this area where most of the villagers flock to collect water. But during summer even those become unsafe. Generally, they attempt to treat saline pond water by alum, boiling or purifying tablets. But it fails in 99% cases. The pond waters are also not safe from pollution. The cow dung including other waste around the pond mix and make the pond water polluted amid salinity. Yet most of the people are drinking that water, as there are no other sources.

4.3 Tube-welL
There are only 11 tube-wells in the households of three target villages. All of them provide extremely saline water.  It was before Aila, people who had tube-wells could get fresh water from it. But after that cyclonic tidal surge and flood, salt water intruded in all of them. As soil salinity increased rapidly after years, it affected the aquifers and resulted in almost a permanent salinity in underground water.
4.4 Rainwater harvest

Due to high salinity problem, a good number of households have been found to harvest rainwater in the rainy season for drinking. But the quality of this water deteriorates due to improper management of preservation, collection, storages and usage pattern of rainwater. These processes are not maintained in an organized manner and appropriate technologies are not followed. Still rainwater harvesting is a major adaption mechanism for the people of the three villages for safe drinking water, but this again is a solution for a short period of time
Options like pond sand filter device and bringing sweet water from far off rivers could not prove to be feasible solutions.

Chapter 5| Benefits

5.1 Supporting SDGs

The world has entered into a new development paradigm titled Sustainable Development Goals from 2016. It has 17 goals to achieve in the next 15 years. Providing access to safe water to the poor and climate vulnerable coastal people will contribute in achieving the Goal 6 of SDGs that calls to “Ensure availability and sustainable management of water and sanitation for all.” 
It will help to achieve the target of universal and equitable access to safe and affordable drinking water for all and also substantially reduce the number of people suffering from water scarcity.  It is also in line with the Goal 13 that urges on strengthening resilience and adaptive capacity to climate-related hazards and natural disasters in all countries.

SDGs are set of ambitious promises that the world leaders have agreed upon. It requires at least 1.5 trillion USD additional financing a year to implement than the present level of development spending. The SDG calls for greater private investment in development to meet this financing gap. Bangladesh can create a new example in financing for development, by guiding CSR investment in a desalination plant for coastal southwest to achieve an important SDG.

5.2 Empowering the women 

Gender is a dominant discourse in present development framework. One of the major components in measuring success of any intervention is how it engages women and makes their life better. Findings of the research suggests a desalination plant in the target area will help 95% of adult women in households who are responsible for collecting waters from distant places. It will reduce their time spent in that activity and enable them to engage in productive works. It will also ensure better health and hygiene for them.

Chapter 06| Reverse osmosis system and sustainability – The intervention 
There is a great support for Reverse Osmosis (RO) System in the community. In all three FGDs, people from all spheres of the society offered opinion in favour of this option as a sustainable solution to their problem. Some of them have seen one or two such system and most of them never seen any. But all heard that it is very useful. 

The RO is a technology that is used to remove a large majority of contaminants from water by pushing the water under pressure through a semi-permeable membrane. RO is an effective and proven technology to produce water that is suitable for drinking and domestic use. With the correct system design, maintenance program, and experienced service support, RO system will provide many years of high purity water.

Considering the potentials and effectiveness of the system, MRDI proposes to set up RO plants in these 3 villages to meet the need of safe water.

Objective:

· To set up a Reverse Osmosis plant to ensure supply of drinkable quality water in three villages of the Sundarbans

· To keep the system operational and make it sustainable by community engagement

How the system works

Reverse Osmosis works by using a high pressure pump to increase the pressure on the salt side of the RO and force the water across the semi-permeable RO membrane, leaving almost all (around 95 to 99%) of dissolved salts behind in the reject stream. The amount of pressure required depends on the salt concentration of the feed water. The more concentrated the feed water, the more pressure is required to overcome the osmotic pressure.

It is important to understand that a RO system employs cross filtration rather than standard filtration where the contaminants are collected within the filter media. With cross filtration, the solution passes through the filter, or crosses the filter, with two outlets: the filtered water goes one way and the contaminated water goes the other way. Reverse Osmosis is capable of removing up to 99%+ of the dissolved salts (ions), particles, colloids, organics, bacteria and pyrogens from the feed water. Reverse Osmosis is very effective in treating brackish, surface and ground water for both large and small flows applications.
The intervention

Three separate RO plants will be installed in Bon Laudob, Koilashganj and Dhangmari villages. Community will donate land required for the plant. Experience of technical experts will be taken in installing the plant. Women’s somities of these villages will operate and maintain the system. Power connection will be required for operating the RO plant. Two options of power sources are there – power from national grid and power from solar panel. Both have their merits and demerits.

Merits of grid power

· Maximum production will be possible subject to continuous availability of power.

· Cloudy weather will not affect production.

Demerits of grid power

· Lengthy process of getting power connection

· Regular payment of electricity bill which are relatively higher

· Load shedding may hamper production

· Emission of Green House Gas (GHG) at the source of power production

Merits of solar power

· Maximum production will be possible using solar energy during daytime

· Relatively lower cost of production

· No payment for electricity bill

· Play an important role in carbon mitigation.

Demerits of solar power

· Propensity of decreasing the rate of production in cloudy weather

· Installation cost is relatively high.

Considering the merits and demerits we propose to use the solar power mainly to avoid the cost of regular payment of electricity bill. 

Implementation layout

MRDI will implement the project in coordination with the 3 women’s somities at the three villages. These somities were formed and registered as a part of women’s livelihood training and income generation programme. In addition to their working skills, members of these somities have developed organizing and management capacities which will help them run the RO plant including its maintenance, distribution of water, keeping accounts of income and expenditure and managing crisis through cooperation among the somities.

A nominal amount of 50 paisa will be charged as price of one liter of water which will be approximately 15 paisa higher than the production cost. The fund generated from the profit margin will be used for management, maintenance and monitoring. It will ensure sustainability of the plant.

The project will provide salaries of a caretaker and a community mobilizer for one year. Then the somity will take the responsibility.

Target beneficiary

· People of three villages of the Sundarbans 


- Bon Laudob 


- Koilashganj 


- Dhangmari 

· Estimated population: Around 6000 from about 1200 households
Chapter 7| Budget 

	 
	
	

	SL
	Items
	Unit
	Unit cost
	Total Amount 

	1
	Community meeting and coordination by MRDI
	3
	200,000.00 
	        600,000.00 

	2
	Plant Installation Cost 
	3
	3,500,000.00 
	10,500,000.00 

	3
	Operation and maintenance cost for 1 year 
	3
	300,000.00 
	900,000.00 

	4
	Office management for 1 year 
	3
	200,000.00 
	600,000.00 

	 5
	Financial management 
	3
	450,000.00 
	1,350,000.00 

	 
	Total
	3
	4,650,000.00 
	13,950,000.00 

	6
	Overhead @ 10 %
	3
	465,000.00 
	1,395,000.00 

	 
	Grand Total
	
	5,115,000.00 
	15,345,000.00 
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