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Executive Summary of Shrimp Aquaculture Policy Issues in South Asia

Negative impacts common regionally

The problems and issues related to the shrimp aquaculture industry highlighted in this report in the districts of Chilaw and Puttlam are not unique to Sri Lanka.  In fact most of the environmental problems, social impacts on coastal communities and economic issues discussed in this study are common in other South Asian countries where shrimp farming takes place, and are also present in shrimp farming regions throughout the developing world.  The only difference is the varying degree of the problems, which is determined by the intensity and density of the shrimp farms, the level of farm management utilized, the specific local hydrological environment, the laws and regulations, and to what degree they are successfully enforced.   Also the level of poverty, the intensity of competition and dependency on coastal resources, the availability of alternative employment and cultural factors come into play in the severity of the problems facing these coastal communities.

For example, water pollution problems in Sri Lanka are very serious, affecting the region quite drastically, mainly because the Sri Lankan shrimp farms are located on lagoons, which are semi-closed systems and very susceptible to nutrient loading.  The result was that diseases spread rapidly, and the lagoon fisheries collapsed resulting in 20,000 coastal fishers being forced to move away in search of work.

Another example of the severe impacts caused by today’s shrimp aquaculture industry can be found in Bangladesh where the level and intensity of violence and social conflicts related to this industry have far surpassed other countries in the region.  This may be due to the higher population density and the extreme level of poverty of marginalized groups in the coastal zone, that have been easily victimized by powerful, moneyed outsiders willing to use brute force to illicitly take over land for shrimp farms.

Though past economic analyses of shrimp farming have been hotly contested, in India a cost-benefit analysis commissioned by the Supreme Court clearly showed that the economic harm resulting from present shrimp farm operations surpassed the benefits by 4 to 1 in Andra Pradesh and 1.5 to 1 in Tamil Nadu State.  The damages incurred include massive mangrove loss, severe salinization and contamination of water, and high losses of employment. 

Failure of Government Policy

The reasons why government policy has failed to regulate the shrimp aquaculture industry in Sri Lanka have many parallels to other countries in the region.  In the absence of effective regulatory policies -- especially those policies that deal with the shrimp farm industry-- investors have had a free and reckless hand in carrying out shrimp culture projects. In too many instances, the regulatory authorities themselves succumbed to the influence of a few powerful shrimp farmers who were able to circumvent, and thus thwart, the intended regulations originally meant to control certain negative aspects of the industry. Also, due to the government’s expectations of high foreign exchange earnings, an intentionally soft approach was taken towards the shrimp industry. In other words, both directly and indirectly, the government encouraged the industry to develop. 

The potential huge profits attracted all types of investors (-- both good and bad--) to the shrimp sector creating a boom in the economy as supporting goods and services established businesses in the shrimp-growing region.

Another problem stems from the government policies that were originally formulated for the protection of capture fisheries, the regulation of traditional agricultural activities, protection from environmental pollution, and land use.  These were applied to control the damages of the shrimp industry, with varying degrees of inappropriateness. Most of the investors took advantage of the existing loopholes in the legal system, to manipulate them for their own benefit.  The government formation of policy specifically for the unique aquaculture industry came too late after the industry was already out of control.  

With few government officers properly trained to inspect the large numbers of farms located over an extensive area, there was little real regulation to keep the negative aspects of the industry in check.

The government’s land use policy also was manipulated for the benefit of the investors in allocating land to the industry. Lands were instantaneously leased out to individuals with strong political and financial backgrounds. Bank loans and other necessary infrastructure facilities were provided on a priority basis. Those investors who were eligible to obtain Board of Investment (BOI) status enjoyed the benefits such as income tax exemptions, import duty concessions, etc. for other business activities, which in turn increased their profit margins.

Under these circumstances, over a remarkably short period, the shrimp industry in Sri Lanka expanded to such an extent, that it would have been difficult to predict. Unfortunately, its rapid expansion has given rise to problems, which would have been less pronounced, had a more gradual systematic development of the industry taken place. The legal and administrative solutions, to the problems generated by the growth, have evolved at a slower rate than the industry.

Taking into consideration the ill effects of the industry-- mainly the very poor returns to the national economy-- compared to unaccountable damages in the environmental, social, and employment sectors of the society, the present principal of the government’s policy formulation is to safe guard the above mentioned affected sectors, rather than the sustainability of the shrimp industry. (Comments: Dr. Thilak –NAQDA)  

Implementation of “Better Practices”

It is obvious even to the novice that the present shrimp aquaculture systems, even by the most basic standards, are not sustainable.   The four sections in this report that outline different aspects of “Better Practices” clearly illustrate that there is a great deal that can be done to improve shrimp aquaculture at many different levels to make it more environmentally, and socio-economically sustainable.  How governments transform the present dysfunctional and problematic shrimp sector will be a great challenge which will require careful planning and a strong will to ensure the implementation of enforceable new shrimp aquaculture policies.   It will also require substantial financial commitment.

The “Better Practices” will be most useful to designing and approving any future shrimp farming operation as they can be fully utilized right from the early planning stages through to implementation and monitoring.   A number of better practices are much more difficult to implement once the infrastructure is already in place and the system in operation.  If all local stakeholders were not involved in discussions and the pond sittings are on common lands, or have contributed to the loss of local livelihoods, then it will be much more difficult, if not impossible, to correct these wrongs after the fact.  Therefore, it is important that “Better Practices” are not over rated and promoted as a system to solve all problems.  Since most of the present established shrimp industry did not follow a set of better practice criteria it is often too late and better practices can be not be more than a band-aid solution.

One of the recommendations of this report is to put a complete moratorium on any new shrimp farm development as a needed first step to give governments the time to develop a plan of action for implementing “Better Practices”.  There is a great need for governments to actually establish an effective, enforceable and integrated coastal resource management plan that really takes into consideration the existing conditions and cultural practices of the local stakeholders living in the affected coastal communities themselves—a management plan which most nations still sadly noticeably lack, too often with subsequent tragic consequences.   

Some of the “Better Practices” will be easier to implement than others, however, an important initial step is the removal of financial incentives, subsidies, and/or tax breaks that artificially support the monetary benefit of shrimp farm owners who utilize common property resources, thus causing social and economic hardship for coastal communities.

The development of shrimp farming has had a negative impact on local food security, through the decrease in agricultural production (-- especially rice cultivation--), the loss of fresh water drinking supplies, the serious reduction in available fish catch, and the loss of mangrove forest goods and services, such as water filtration, storm buffer, soil stabilization, and fish nursery grounds.

One of the greatest complaints of coastal communities has been the loss and degradation of the mangrove forest, which is sometimes referred to as the “super market of the poor.”  Since the environmental sustainability and productivity of shrimp aquaculture is directly dependent on the mangrove forest ecosystem for the supply of seed and water quality maintenance through filtration, nutrient absorption, and erosion reduction, government policy should focus on the rehabilitation of the mangrove.  This will benefit both the local communities and the shrimp farm operator.  A tax on shrimp production that would be used to support mangrove restoration in areas that were destroyed by shrimp cultivation and now left abandoned should not be difficult to sell.  This simple win-win measure would be one practical policy to help deal with past mistakes and help move towards sustainable shrimp aquaculture.

It should also be noted that the “Better Practices” outlined in this report are not stagnant, but in time, improvements in technology, aquaculture techniques and efficiency in resource use will require further refinement in practices. These new standards and criteria will move shrimp aquaculture yet another step closer to sustainability.
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(a) Study Background

The United Nations Environmental Programme (UNEP) Global Programme Action for the Protection of the Marine Environment from Land-based Activities (GPA) Coordination Office based in the Netherlands requested the assistance of the Mangrove Action Project (MAP) to prepare a study on “Better Practices in Shrimp Aquaculture”.  MAP has had a long interest and concern about the negative impacts of shrimp aquaculture on coastal mangrove wetlands, and the coastal communities who are closely linked to the coastal resources as fisher people. Initially the idea was to cover the entire South Asian Region, but on considering the time limitation, difficulty of coordination and financial constraints, it was decided a smaller study in only one country in South Asia would be more realistic, but representative for other countries in the region.  One of MAP’s active partner organizations, the Small Fishers Federation of Sri Lanka (SFFL), based in an area where shrimp farming had heavily impacted the local mangrove forest and other coastal resources on which the local fishers depended, offered to undertake an investigative study.   SFFL selected the study area and commissioned a team of four local consultants to determine if any Better Practices were being utilized by shrimp farms in the area and to then formulate a general set of “Better Practices for Shrimp Aquaculture”.  The team consisted of,

· Irrigation /Hydraulic Engineer

· Aqua culturist

· Ecologist

· Social  Development Expert

It is envisioned that the Better Practices developed here will be applicable to other shrimp farming countries in the South Asian Region.  

(b) 
Description of Study Area 

Extensive Shrimp Farming has been practiced for sometime in Sri Lanka, particularly in Puttlam and Chillaw districts, bordering the Dutch Canal and associated lagoon system. 

The Dutch canal was constructed during the Dutch period (1658 – 1795) to transport goods. It connects Colombo and Puttlam and was constructed by linking different water bodies (lagoons and estuaries) from Wattala to Puttlam.  The Negambo lagoon, Chilaw lagoon, Muthupanthiya and Mundal Lake are some major lagoons that were connected to create the Dutch canal.  The Dutch canal was rehabilitated during British period.  During Dutch and British periods, it served as one of the major transport routes.  At present it serves for draining excess rain water to the Indian Ocean and as a source of brackish water for shrimp farms that are located around the Dutch canal.

While the shrimp aquaculture industry has developed rapidly in recent years in these areas it has confronted problems engendered by uncontrolled development of the industry.

Diseases and environmental degradation have called into question the sustainability of shrimp farming. The conversion of mangrove forests to shrimp farms with its attendant effects on fisheries and local communities has drawn the attention and serious concern of environmental groups.

The study area covers the shrimp farms constructed along the section of Dutch Canal, which connects three main lagoons, Chillaw, Puttlam, and Mundel lagoon with a water area of 3,523 ha is reported to have been twice its present size 75 years ago, and was very prosperous in fisheries according to reliable sources.  Today in the same lagoon, fishing has become impossible due to very high siltation with dense alga growth and increased salinity resulting in a drastic reduction of fish population in the lagoon.

Apart from the Colombo to Puttlam road, the railway line and the saltern around Puttlam lagoon, there has been hardly any major human activity in the area up until the early 1980’s. Shrimp farming has developed in this area very rapidly in the early part of 1980’s as has happened in many other countries in the region.

The quality of water (salinity levels) and soils in the area were found to be ideally suited for shrimp farming, especially from Thoduwawa up to Mundal Lake. Although the industry has brought some significant benefits to these areas, it has also been associated with environmental degradation and social conflict. Many have questioned the sustainability of the industry on both social and environmental grounds.

The majority of lands, which fall within the area between Colombo Puttlam main road and Dutch Canal, are said to be crown lands and initially released to large firms for the development of shrimp farms.  Initially, several conditions were laid down in releasing lands for shrimp farming, which also includes allowing for land reservations of 44 metres on both sides of the Dutch Canal for flood passage and mangrove forests. However, there was no proper Government institution to monitor and impose these conditions at the development phase. As a result most of the shrimp farmers did not adhere to conditions imposed at the time of granting permission for commencement of the farms. The total area developed for shrimp farming in the study area is now close to 4,000 hectares.  
The large area of land required for extensive and semi- intensive farming has led to significant natural habitat loss, through conversion of wetlands and mangroves to shrimp farms. Due to the high profitability of shrimp farming during this period, the activities rapidly expanded, covering all available marshlands around Dutch Canal and connected water bodies. By 1994, all reservations left for Dutch Canal, flood passages, wetlands, mangrove forests and agricultural lands were encroached upon by unauthorized shrimp farmers. As a result most of the inland waterways entering Dutch Canal were blocked due to the construction of shrimp ponds.

Due to the unplanned development of the area for shrimp industry, the natural balance that once existed over the years has changed. The system of shrimp farming practiced in the area exchanged a large quantity of water, especially during water exchange periods. (About 2,250,000m3 per day) The requirement of water needs resulted in the extraction of these waters from the Dutch Canal and connected lagoon system. During the period of February to September the sea outfalls at Deduruoya and Thoduwawa are either partially or fully closed, restricting the water exchange resulting in the over use of the water system. The situation becomes worse when shrimp farmers’ discharge large quantities of effluent directly to the Dutch Canal without any treatment increasing the pollution level of natural waters of the Dutch Canal and connected lagoon system. The discharge of effluent and erosion of farm bunds due to discharges have resulted in the reduction of capacity of the Dutch Canal due to siltation.

Widespread disease incidence has also raised questions relating to the sustainability of shrimp farming purely in practical terms.  Crop failures due to disease outbreaks have occurred in many shrimp farms and along with other macro -economic factors have introduced an element of uncertainty to the industry.

These issues are the focal points of this study. The over riding question addressed here is: How can these problems be corrected through introducing “Better Practices”? 

(c) 
Sector Background

Sri Lanka is an island with a landmass of 65,621 km2, with coastline of about 1,770 km.  In addition, the island is bordered by about 120,000 ha of lagoons, mangrove swamps and estuaries, and has about 260,000 ha of inland fresh water tanks and reservoirs, rivers and flood plain lakes.

Aquaculture in Sri Lanka is a relatively new development, with interest in fish culture first appearing during the 1950’s. Shrimp culture, however was only initiated during the last two decades, and before this time shrimp production in Sri Lanka was based solely on capture fisheries.  As an island nation, the aquatic environment, including the fisheries resources, plays an important role in the economy of Sri Lanka.  Although the fisheries sector contributed only 2.6 – 3.0 percent to the country’s Gross National Product (GNP) over the 1995 – 2000 period, it plays a vital role in meeting the basic nutritional and socio-economic livelihood requirement of the population.  Shrimp culture started in the early 1980’s and the first commercial production entered the market in1984 in very small quantities.  Fish continues to be the principal source of protein of the country’s people accounting for about 60 percent of the total animal protein intake on the average.

According to available information, about 150,000 persons are directly engaged in the fisheries sector.  In addition another 100,000 are employed in fisheries related activities such as fish trade, processing, distribution and provision of shoreline facilities. 

The Sri Lankan fisheries sector could be divided into three productions sub sectors;

(i) Coastal fisheries

(ii) Off shore fisheries

(iii) Inland fisheries, which includes both fresh water and brackish water areas.

The total fish production in Sri Lanka rose to an estimated 304,380 tons in the year 2000, with inland fisheries yielding 36,000 ton or 12% of the total production in 2000.

The fisheries sector is emerging as an important source of foreign exchange in Sri Lanka. For instance, the value of fishery exports has increased from Rs.453m ($4.50 million US) in 1985 to Rs. 6,732 million ($69.4 million US) in 1998.  The bulk of this amount came from export of shrimps amounting to Rs. 4,474 million ($59.4 million US) with major share coming from shrimp farms in the Dutch canal and related water bodies in North Western Province of Sri Lanka. However, outbreaks of diseases in 1988 and 1996 have caused a major threat to the sustainability of the shrimp industry.

The coastal zone of Sri Lanka is known as a highly productive Eco-system.  The estimated extent of brackish water bodies in the northwestern Province (NWP) is over 15,000 hectares (National Aquatic Research Authority- NARA, 1999).  It has been estimated that over 50% of the swamps, salt mashes and mudflats in the North Westerns Province have been converted to shrimp cultivation in the recent past (NARA).  The shrimp cultivation in the North Western Province is largely concentrated around the Dutch Canal and related water bodies, Chilaw, Mundal and Puttlam lagoons.

The net fish production (total fish production less fish exports) is sufficient to meet 78 percent of current demand.  The balance is met through imports of fish, mostly marine fish in dried form and small amount in canned form.  The balance of trade in the fish and fish products is positive, with exports exceeding imports by about Rs. 5 billion ($51.4 million US) in the year 2000.  From 1995-2000 period, fish and fish products exports showed a significant increase in volume and value from 7,457 (Mt) valued at Rs. 3.6 billion (37m US$) 1995 to 19566 (Mt) valued at Rs.10.3 billion ($105 million US) in year 2000 (Source; customs /MFRRD).  The bulk of export coming from shrimp exports.  The shrimp exports in 1995 amounting to 2,780 (Mt) with value Rs. 2.1 billion ($21.6million US) increased to 5000 (Mt) with value Rs.4.4 billion ($45.3 million US) in 1998. A decline in shrimp exports since 1998 is the result of disease outbreaks. The shrimp exports in 1999 amounted to 2,716 (Mt) with a value of Rs.2.27 billion ($23.4 million US). Again, there was an increase in production in year 2000 amounting to 4855 (Mt) valued at Rs. 5.04 billion ($51.6 million US).  In year 2001, the total production had been 3,760 (Mt) amounting to Rs. 4.13 billion ($42.6 million US). 

In addition, a large number of people are directly employed in the shrimp industry. Almost all of the shrimp culture is restricted to the northwestern Province (NWP) of Sri Lanka.   The infrastructure development, such as extension of electricity to the project area, improvements to roads and trade increase in towns like Chilaw, Puttlam, Arachchikatuwa as a result of increase in demand for pipes, pumps and related tools etc. and the establishment of about 80 shrimp hatcheries, are directly related to the development of shrimp industry.

The coastline of the North Western Province (NWP) is approximately 120 km and includes several lagoons, estuarine systems and connected water areas. The major brackish water bodies in this province are Puttlam lagoon, Mundal lagoon and Chillaw lagoon. Eighty percent of shrimp farms are located along Dutch canal, which connects Daduruoya, Mundal lagoon system and Puttlam lagoon. This canal serves as source of water supply as well as source of effluent discharge from these farms.

(d) 
Executive Summary

In this study, we have documented the development of shrimp farming in recent years, its benefit to some areas and associated environmental degradation and related social conflicts. Taking a system approach to the study we have also documented the possible “Better Practices” for the sustainability of the industry.  The “Better Practices” formulated fulfill the goals of the entrepreneurs, the desires of the villages and the interests of the Government and Non-governmental Organizations. The process that emerges out of this exercise may engender an adaptive self-regulating system of behavior. These issues are the focal points of this study. The overriding question addressed here is: Could shrimp farming be undertaken profitably by closely following the better practices identified?
Several primary forces have driven the rapid expansion of shrimp aquaculture. They include potentially high profits, buoyant demand for high value seafood products, increasing demand for farmed shrimp due to limitations and fluctuations in supplies from capture fisheries and the industry’s capacity to generate foreign exchange. Shrimp farming has become a major aquaculture activity and a good attraction for investment over the past two or three decades. In the face of stagnating or declining catches taken from the lagoonal fisheries in Sri Lanka, shrimp farming is expected to play an important role in the future.

The existing shrimp farming systems adopted are technically diverse. They are commonly classified as Traditional, Extensive, Semi Intensive and Intensive. The more extensive farming systems require large areas of land and therefore have a heavy impact on natural habitat and on other land uses. Indeed, the most crucial limiting factor in shrimp farming development today is the availability of land.

In addition, construction of shrimp farms in mangrove areas is now prohibited, rendering such land unavailable. The lack, or high cost, of available space may therefore have pushed the development of shrimp farming in the direction of more intensive systems.

While more intensive shrimp farming methods may be beneficial in the short term, in the long term they are more difficult to manage and harmful to the environment. The environmental problems associated with intensive systems and the need for greater skills, adequate finance and advance technology, would therefore be addressed in detail when formulating proposals for “Better Practices”.

As with most development activities, including agriculture, shrimp farming is associated with a number of negative environmental impacts. These include habitat conversion, conversion of land from other culturally and economically valuable uses, nutrients and organic matter in effluents directly discharged into natural water bodies, chemicals used in soil, water and disease treatment, and salinization due to intrusion of salt water. 

The causes of environmental impacts are multiple, although seldom present all at the same time. Poor planning and bad management of water supply and effluent, poor siting, poor design and technology, poor management practices, use of chemicals, insufficient legal framework and regulatory bodies, weak law enforcement and the prospect of rapid high profit—all of these and other factors contribute to environmental degradation.

It is extremely difficult to address most of these problems through conventional farming methods.

Most shrimp farm developments found in the study area are small scale and their impact is insignificant when considered in isolation. However, fairly large numbers of such small-scale developments have very serious cumulative environmental effects as we observed in some locations when present in concentrated clusters. Case study on Maxi’s farm illustrates the issue (Appendix 1).  However, limiting shrimp aquaculture to those existing farms which contain large land areas, it may be possible to farm shrimp with minimal environmental impacts. A case study on  “Jason’s Farm” to illustrate this issue is presented under (Appendix 11). A wide range of practical measures to significantly reduce the potential damage from shrimp aquaculture is discussed under different headings. There is a pressing need for a strong set of incentives to promote implementation of these measures at the farm level.  Some impacts could be reduced only through better siting and better planning by development of the whole sector in a defined area.
The shrimp farming industry has often been associated with increased inequity, resource appropriation and resource use conflict, and it should be recognized that these problems have been exacerbated by the social, economical and political context in which it has developed.  The boom period of the shrimp farming has many similar traits to a gold or gem rush.  Often the lure of quick money attracts the wrong type of people who are willing to take short cuts to get the results they want in a situation where there are few controls or regulations in place.  Things tend to calm down and stabilize after the initial boom period, but environmental and social conflicts continue to flare up from time to time.  Once farms are operating it is very difficult to impose new regulations as the infrastructure is already in place and not easily changed.  Many of the resource use issues, like water quality and quantity, become chronic and lead to disease outbreaks and other symptoms of environmental degeneration.  Finally there is a “bust period,” like in the gold or gem rush.  But unlike the finite gold extraction, nature will heal with time and disease will pass, and a renewed small boom will begin again as existing farmers, along with new ones, start up shrimp farming operations again.  This boom and bust cycle has characterized the industry in Sri Lanka, as it has elsewhere.

It is hoped that “Better Practices” will help break this cycle, so shrimp farming can operate in a more continuous fashion over time with reduced negative environmental, social and economic impacts.  In short, the objective is “sustainability”. 

(e) 
Objective of the study

The objective of the study is to recommend a set of better practices, which could be adopted by large and small-scale shrimp farmers under acceptable legal conditions to facilitate the delivery of quality products profitably, without damaging the environment and the living conditions of the fisher societies. 

(f) 
Scope of the study

· Assess the present state of shrimp farming in the study area. Conduct a review of the aquaculture in the area, focusing on several selected operations, with special attention to sediment mobilization effects of the water bodies, and in particular to examine how to avoid or minimize the cutting of mangrove forests in order to commence operations.

· Assess the adequacy of better farming practices currently being practiced by the shrimp farmers in the area. The above review needs to be conducted with an eye towards identifying those operations which best exemplify the principals of proper environmental stewardship and minimal environmental degradation, utilizing sustainable development management.

· Assess the constraints and problems faced by small-scale farmers with limited resources in adopting environmental friendly practices in shrimp farming.

· Proposal for improving the farming practices taking into consideration the long-term sustainability of the industry.

· Identify the practices, which would affect the overall living conditions of the surrounding villages in respect of social, health and economical standards.  This includes providing employment and/or income to local or indigenous people.

· Identify the strategies for promotion and extension of the best farming practices formulated through the study.

· Assess the effectiveness of the national, provincial, District, Divisional and Pradeshiya Sabaha, (which is the lowest level of administrative unit under the de-centralized Governing System) institutions in implementation of best practices and providing facilitating functions for the sustainability of proposed activities. 

(g) 
Methodology Adopted for the Study 

The main purpose of the research is to study the existing shrimp farms management practices and recommend the better practices for shrimp farming.  The study team selected on random sampling basis seventy shrimp farms inclusive of following categories in the Puttlam and Chilaw Districts of Sri Lanka: 
They are: (a) the Best Operation Farms-Large Scale, (b) Medium Operation Farms- Large Scale, (c) Poorly Managed Farms-Large Scale, (d) Best Operation farms- Small Scale, and (e) Poorly Managed Farms- Small Scale. The descriptive-survey method was employed in this study.  A questionnaire to gather information on better practices for shrimp farm operations was carried out by the team of researchers. The questionnaire was translated to the local language Sinhalese, for easy administration, as the participants in the study were Sinhalese speaking.

In addition to the information that was gathered through the questionnaire, from the shrimp farmers, and the visual observations made on the farming sites, the researchers consulted, Grama Niladharis (Village representative of the government), Officers from National Aqua Culture Development Authority (NAQDA), Chairperson of the Shrimp Farmers Association at his Kalpitiya main office, Director of Export Development of Ministry of Fisheries and Ocean Resources, Officers of Provincial Ministry of Fisheries of NW Province, Head of Mangrove Conservation Unit of Small Fishers Federation of Lanka, environmentalists, Officers of NGOs, local government leaders and many others in order to ascertain better practices on shrimp farming.

Each agency revealed about their concern on the development of shrimp farming in the area. During the conversations we had with these agencies we learned of the extremely poor co-ordination existing between these agencies. It is evident that some of the shrimp farmers have made use of this opportunity to enter into business in various illegal ways. Also, due to this weakness very serious malpractice have taken place, which are very harmful to the society and to the environment.  One such case observed during the study tour was, Water Resource Development Board (Government Agency) drilling a deep tube well for a shrimp farmer who has established his farm in a reservation (Buffer Zone) area illegally.

(h)  
Assessment Summery Report


1. Assessment Summery Report on the present status of the shrimp industry in Puttlam District of Sri Lanka issued on our request by the National Aquatic Resource Development authority (NAQDA) is as given below.

1.Extent of the land under shrimp farming is 5500 + or -500 ha


Number of Farm Units authorized (with approval) 493 nos.---2500ha


Number of farm units Un authorized (without approval) 800 nos. 3000ha

2. Number of Farms operating With an Aquaculture Management License (AML) issued under the Fisheries and Aquatic Resource Act--- 3 nos.

Number of AML issued since 1998



222 nos.

Number of applications issued for renewal in year 2002
60   nos.

Number of completed applications received


10   nos.

Number of applications processed for issuance of AML
06   nos.

3. Un paid amount of annual lease rentals for crown land obtained on long term lease from the Land Reform Commission (LRC) is approximately Rs. 2.8million (28500 US$) This amount is only due from five leases. Dues from others are not yet assessed.Till now only one farm has paid the annual lease rental for year 2002 to the Divisional Secretary. The exact amount due, as annual lease is not determined.

4. Percentage of Total Farms in Active Production in Puttlam District 

Wanatha willuwa area
30%

Udappuwa

40%

Kalpitiya


20%

Chilaw


40%

Karanba- Palavi

70%

Madampe

40%

Mundal


30%

Mahawewa

50%

Archchikattuwa

40%

Wennappuwa

50%

Karrukkapane


60%


Average 




40%

The low level of operation is mainly due to the high salinity associated with the prevailing drought in the area. The price of post- larvae (PL) has dropped to 35 cts. (about 250 PL per 1US $)

5. Diversification

Six farms have diversified their production by integrating shrimp with fish species such as Red Thilapia and Milk fish. Large farms have converted pond areas into sedimentation reservoirs to ensure water quality improvement.

6.Regularization


In most cases the terms and conditions stipulated at the time of approval are not being adhered to. In response to the paper advertisement published by the North Western Provincial Ministry of Fisheries (NWPMF) for regulating unauthorized shrimp farms, only 355 farms have responded.

7. In order to facilitate the regularization process by NWPMF, it is suggested that,

(1)   Policy decision taken by the Ministry of Fisheries and Ocean Resources in 1998 to suspend the approval of new prawn farming projects in Puttlam District to be reviewed.

(2) Zonal clearance criteria for shrimp farming projects prepared by National Aquatic Resource Authority (NARA) to be amended appropriately to accommodate reasonable number of shrimp farming projects in to the project approval procedure.

Note: Most of the other agencies were unable to respond and furnish any valuable information due to lack of reliable data available to them. 

2.
Findings of the Study Survey of 70 Selected Farms
In spite of the very short notice given, the observed response from most of the selected visits of both commercial and small-scale farms, were found to be very satisfactory. Only at two farms, were the owners or someone else to represent them not available to answer the survey questions.  Therefore, the actual data and information gathered is limited to a total of 68 farms. However, the actual dimensions of buffer zones and reservations, encroachments etc. could be obtained only by carrying out a detail land survey, which was beyond the scope of this study.  The survey results given in the summarized form indicates for certain practices a large percentage of the farmers have shown a very poor level of performance. 

Table 0.1

Present Status of Shrimp Farm Operations with Proper Legal Coverage

(Total number of farms surveyed: 68)

	Status Of Shrimp Farms
	Number of Shrimp Farms
	Percentage of Farms



	Operating limited to the originally approved extent of the shrimp farm.
	28 nos.
	46%

	The operational farm area is below the originally approved farm extent
	18 nos.
	30%

	The operational farm area is above the originally approved farm extent
	15 nos.
	24%


 Note: 7 farms out of a total of 68 surveyed were operating without any approval 

Table 0.2

Maintenance of Adequate Mangrove Reservation Areas by Shrimp Farms of Different Size Groups as Observed within Surveyed Shrimp Farms

	Farm Size in ha. Based on pond area.
	<1ha
	1+ - 2ha
	2+-4ha
	4+-10ha
	10+-20ha
	>20ha

	Number Of farms Maintaining adequate  mangrove reserves
	1
	1
	1
	3
	5
	2


Table 0.3

The Degree To Which Farmers Have Adopted “Better Practices”

(Total Number of Farms: 66)

	Farming Practice
	Level of Adoption

	
	Very Satisfactory
	Satisfactory
	Unsatisfactory
	Not adopted

	
	  No.
	%
	No
	%
	No
	%
	No
	%

	Quality Testing of Post-Larvae


	11
	16.7
	37
	56
	13
	19.7
	5
	7.6

	Use of Good Quality Feed


	10
	15
	48
	73
	8
	12
	-
	-

	Correct Use of Chemicals and Drugs


	10
	15
	32
	48.6
	24
	36.4
	-
	-

	Removal of Pond Bottom Sediments


	4
	6
	19
	29
	37
	56
	6
	9

	Crop Holiday / Resting of Ponds


	4
	6
	19
	29
	37
	56
	6
	9

	Diversification of Cultured Species / Crop Rotation with Fish
	2
	3
	2
	3
	-
	-
	62
	94
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Table 0.4

Water Quality Maintenance Methods Adopted - According to Farm Size Distribution

	Type of Facility Deployed 
	<1ha
	1+  -2ha
	2+ -  4ha
	4+ - 10ha
	10+- 20ha
	>20ha

	
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%

	Farms with Reservoirs and Sedimentation 
	-
	-
	2
	22
	5
	36
	4
	29
	6
	50
	4
	50

	Farms with Reservoirs


	3
	27
	1
	11
	6
	43
	7
	50
	6
	50
	3
	38

	Farms with Culture Ponds Only


	8
	73
	6
	67
	3
	21
	3
	21
	-
	-
	1
	12

	Total Number of Farms


	11
	100
	09
	100
	14
	100
	14
	100
	12
	100
	08
	100

	*Total Number of Farms as a %


	
	16
	
	13
	
	20.5
	
	20.5
	
	18
	
	12


Table 0.5

Legal Status of Shrimp Farms Inspected in Puttlam District, North Western Province, Sri Lanka
(Total Number of Farms Inspected: 68)

	Divisional Secretary Division (DSD)
	Number of farms inspected
	Number of farms in operation with necessary govt. approvals
	No of farms operating without approvals
	No. of operational farms
	No. non operational farms
	No. of farms constructed on  crown land
	No of farms built in privately owned lands

	Kalpitiya


	14
	13
	1
	14
	-
	8
	6

	Wanathawilluwa


	6
	6
	-
	2
	4
	5
	1

	Puttlam


	3
	3
	-
	1
	2
	3
	-

	Mundalama


	14
	11
	3
	10
	4
	5
	9

	Arachchikattuwa


	14
	14
	-
	13
	1
	8
	6

	Chilaw


	7
	7
	-
	7
	-
	2
	5

	Madampe


	4
	4
	-
	4
	-
	1
	3

	Mahawewa


	2
	2
	-
	2
	-
	1
	1

	Wennappuwa


	4
	1
	3
	4
	-
	-
	4


Table 0.6

Type of Vegetation and Land Use Pattern of Sites Prior to the Construction of 68 Shrimp Farms.

	Name of the Divisional Secretary Division
	Type of Vegetation/ Land Use

	
	Thick Mangrove Area
	Thin Mangrove Area
	Marshy Land
	Scrub Land
	Paddy Land
	Coconut  Land
	Total Number of Land Sites

	Kalpitiya


	-
	9
	3
	1
	-
	1
	14

	Wanathawilluwa


	1
	4
	-
	1
	-
	-
	6

	Puttlam


	-
	1
	-
	2
	-
	-
	3

	Mundalam


	1
	8
	3
	2
	-
	-
	14

	Arachchikattuwa


	-
	5
	2
	2
	2
	3
	14

	Chilaw


	1
	-
	2
	-
	-
	4
	7

	Madampe


	3
	1
	-
	-
	-
	-
	4

	Mahawewa


	-
	1
	-
	-
	-
	1
	2

	Wennappuwa


	-
	1
	2
	-
	-
	1
	4
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# 1 - Small-scale shrimp farm established in mangrove area
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# 2 - Polluted pumping source in a typical small-scale shrimp farm due to 

poor drainage. 
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# 3 - Chilaw Area: Sugar palm and coconut palm dying due to high salinity.
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# 4 - Chilaw Area: Abandoned shrimp farm
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# 5 - Chilaw area: Few mangrove trees remain on the lagoon shore, but his Avicennia marina can 

withstand high saline soils.
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# 6 - Chilaw Area: Pumping water from the ground near the lagoon edge.
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# 7 - Chilaw area: Shrimp farm constructed in a marshland
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# 8 - Chilaw area: Mangrove destruction caused by a large-scale shrimp farmer 
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# 9 - Mundel Lagoon: Abandoned shrimp farm with very little vegetation due to high salinity
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# 10 - Mundel Lagoon: Canal used to bring lagoon water into shrimp ponds
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# 11 - Mundel Lagoon: Only fringing mangroves remain along canals.
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# 12 - Mundel Lagoon: Local fishers attempt to restore mangrove along lagoon shoreline

Chapter 1: PRESENT CONDITION OF THE STUDY AREA AND THE SHRIMP INDUSTRY

1.1 
Study Area Description

1.1.1 Climate

The wet zone, intermediate zone and the dry zone are the distinct agro-climatic zones in Sri Lanka.   The wet zone receives over 1500mm per year, while the intermediate zone receives 1000-1500mm per annum. The average annual rainfall of the dry zone is less than 1000 mm. Three climatic zones (wet zone, dry zone and arid zone) can be identified in this district and shrimp farms are located in all of these zones. The major part of the study area is located within the intermediate zone, while the rest of the area, mainly north of Mundal Lake lies within the dry zone.  The climate could be classified as tropical with low variation in temperature and high variation in rainfall. Many different habitats are found in the study area. These are as follows.

· Aquatic habitats

· Mangrove habitats

· Marsh lands

· Barren lands

· Scrub lands

· Sand shore and sand dunes

· Built habitats

· Agriculture lands

· Shrimp farms

· Home habitats

The Aquatic habitats of the study area include Mundal Lake, Dutch canal, Muthupanthiya, Chilaw and Puttlam lagoons.

The study area is divided into four ecological zones.  These are as follows.

a) Toduwawa, Lunu Oya, Chilaw lagoon up to the lagoon estuary

b) Deduru Oya outfall up to Mundal  lake (South)

c) Mundal  lake

d) Mundal lake (North) to Puttlam lagoon 

1.1.2 Ecology

(a) Toduwawa, Lunu Oya, Chilaw lagoon Stretch

The large water bodies of Chilaw lagoon and connected drainage paths such as Lunu Oya, and the Dutch canal characterize this area.  The Chilaw lagoon, which is a natural lagoon, is about 9.0 km long and about 1.6 km wide at its widest point.

The area is covered by coconut plantations, and abandoned paddy lands.  Large areas of marshy land adjacent to this water body exist, including, marshlands under the Iranawila Drainage Scheme.  Some of these lands have been converted into shrimp farms.  The mangroves and sea grasses are the dominant plant types on the bank of Dutch canal and lagoon perimeter.  Some mangroves have been cleared for the construction of shrimp ponds.  It has been estimated that about 150 plant species exist in this area. It has been recorded that twenty fish species, ninety bird species, and crocodiles exist in and around the Chilaw estuary.

The majority of soils in this section are Regosols or sands in the west, laterals and Regosols in the east and alluvial deposits.

(b) Deduru Oya outfall to Mundal Lake

Coconut plantations, village garden with coconut trees, coconut plantations, shrimp farms and marshlands distinctly characteristic of this section.

This section is also characterized by the influx of fresh water, through, Deduru Oya, Sengal Oya, Ratabala Oya, and Battulu Oya.  The paddy cultivation is carried out with irrigated water from Anawilundawa tank complex (7 tanks) and Battalu Oya, Pulluchchikulama (twin tanks), north of Sengal Oya.

The Anawilandawa National Wildlife Sanctuary is also located in this area.  This area is particularly important as a bird sanctuary.  It has been recorded that 137 bird species and 20 types of reptiles live in this area.  Many of these reptiles are endemic or threatened (Wetland Report – Anawilundawa 1994).

Forest trees, mangroves, and various aquatic plants are the major types of flora in this section.  Mangroves do exist along the banks of the Dutch canal and around Muthupanthiya lagoon.  Some of this rich mangrove vegetation has been cleared for the construction of shrimp ponds.

A special type of mollusc lives in this section of Dutch canal.  Fishermen who live in this area collect the shells of this mollusc to produce lime.

The Dutch canal flows across Udappuwa to join the Mundal Lake.  Coconut plantations, scrublands, brackish water marshlands, degraded mangrove stands are the distinct features of Udappuwa.  The Dutch canal in this stretch is heavily silted and fishing activities are not carried out in Udappuwa area due to absence of fish and crustaceans.

(c) Mundal Lake

The Mundal Lake is located west of Colombo Puttlam roadway, and is separated from the Indian Ocean by a low ridge of sand dunes and barrier flats.  The lake is about 12 km in length and four km wide.  The lake is shallow, and the recorded maximum depth is 1.1 m (wetland site report and conservation Management plan.  Mundal Lake and the Puttlam lagoon 1994).  Due to almost zero tidal exchange taking place in the Mundal Lake, it could be classified as a dead lake today. As explained below this has happened due to uncontrolled human activity,

Unconsolidated beach sand, Red earth, beach rocks, and alluvial deposits are the major soil types of the Mundal Lake.

In most areas of Mundal Lake, the banks are devoid of any vegetation and the coconut plantations are present adjoining Mundal Lake.  Sea grass beds, salt marshes, sedges, scrub jungles, and coastal dune vegetation are the major type of flora in the area surrounding Mundal Lake.  It has been recorded that 39 economically important species of fish are to be found in Mundal Lake, and the lake is also particularly important as a habitat for water birds.  However, the number of water birds has fallen significantly in recent times with the establishment of shrimp farms around Mundal Lake. The establishment of shrimp farms has also caused many environmental changes in the Mundal Lake.

 (d) Mundal Lake (North) to Puttlam Lagoon

This is a stretch of low lying lands and waterways about 1.5 to 2.5 km wide and about 14 km long linking Mundal Lake on the south to Puttlam lagoon to the north.  The Puttlam – Colombo road/railway line forms its eastern boundary.  The total extent of this land is about 5,909 ha. The land is low and characterized by deposits of lagoonal clays; fine sands and sandbanks of former shorelines and depression of waterways, which give a gentle variation to the topography.  The adjoining area is cultivated with coconut plantations. Very little vegetation exists in this section.

Most of the tidal flats and adjoining highland areas are now converted to shrimp farms.  Some of the islands, which were forested with mangrove, are almost completely converted to shrimp farms.  Salt marsh habitat exists in the project area at the northern end where it flows into Puttlam lagoon.  The vegetation in this habitat consists of typical salt marsh vegetation together with some mangrove varieties common to this type of climatic condition.

The Dutch canal and associated lagoons from Madampe up to Puttlam is the area of the study, as this section presently serves as the source of brackish water for a large number of shrimp ponds.  In economic terms, this section has the greatest potential for increased fisheries production, creation of employment and foreign exchange earning, if proper management measures are developed and implemented.  The Dutch canal from Madampe (Lunu Oya) is open to sea at Toduwawa, where a sea outfall structure was constructed by the Irrigation Department in 1972, under the Iranawila Drainage Scheme.  The entire section of the Dutch canal in this section comes within the North Western Province.  Puttlam is the administrative district through which this segment flows.  Mahawewa, Chilaw, Arachchikattuwa and Mundalama are the Divisional Secretariat divisions in Puttlam district through which this segment flows.  It has been observed that Madampe Divisional Secretarial also borders the Dutch canal.  The study area covers, shrimp farms along the boundaries of the Dutch canal from Toduwawa outflow up to Puttlam lagoon. The areas covered under the three lagoons are given below.

Chilaw lagoon

-
     636 ha
Mundel Lake

-
  3,500 ha
Puttlam lagoon
-
26,209 ha
1.2  
Current Status of the Industry

The Puttlam and Chillaw districts became an area of very high economic activity in the early part of 1980’s with the commencement of shrimp farming, using the Dutch canal and related water bodies as a source of water.  The quality of water (salinity levels) and soils in the area are found to be ideally suited for shrimp farming, especially from Toduwawa up to Mundal Lake.  Most of the lands adjoining the Dutch canal are crown lands, and were released to large firms for the development of shrimp farming.  Initially several conditions were laid down in releasing the land, such as keeping reservation buffer zones for the Dutch canal (44m, reservations or buffer zone for flood passages and mangrove areas).  However, there was no government institution to monitor and enforce these conditions at the development phase. As a result most of the shrimp farmers did not adhere to conditions imposed at the time of granting permission for shrimp farming.  The total area developed for shrimp farming in the area is now close to 4,000 hectares.

Due to high profitability of shrimp farming during this period, the activities rapidly expanded covering all available marshlands around the Dutch canal and connected water bodies.  Around 1994, all reservations left for the Dutch canal, including flood passages for environment conservation purposes, etc. too were encroached upon by unauthorized shrimp farmers.  As a result, most of the inland waterways entering Dutch canal became blocked by the shrimp ponds constructed for shrimp farming.  This has increased the incidence of flooding in the nearby villages and adjoining irrigation schemes, causing conflicts between paddy and shrimp farmers and nearby villagers.  

During the rainy season- mainly during October to December-the water level in the Dutch canal and Mundal lake increases due to backing up of flood waters in Deduru Oya and due to inflow of flood waters from Ratabala Oya, Kolamunu Oya, Sengal oya and Battulu Oya and other inland water ways.  Depending on the water level in the Dutch canal, it becomes necessary to cut open one or more temporary outfalls to release floodwaters into sea.  This situation occurs once every 3 to 4 years, which naturally cleans the system. During the period, February to August, both Deduru Oya and Toduwawa sea outfalls get completely blocked due to limited flow in inland waterways.  This natural balance existed in the project area prior to development of shrimp farming.

Land appears to be the resource most in demand for the communities, and competitive uses of land should be considered in developing areas for aquaculture. Eighteen detail land uses categories have been identified in the coastal areas under the coastal land use planning. Homesteads, coconut plantations, paddy land and sparsely used cropland are the predominant land use categories in coastal areas of Sri Lanka. Barren land, homesteads, paddy land, sparsely used cropland, marshland, and mangroves are the land use categories where shrimp culture development has taken place.

With the development of the area for shrimp farming, the natural balance, which existed over the years, has changed.  The “open system” of shrimp farming practiced in the area requires large quantities of water (about 2,250,000 m3. per day, especially during water exchange periods.  This requirement needs to be extracted from the Dutch canal and connected lagoons.  During the periods February to September, the sea outfalls at Deduru Oya and Toduwawa are either partially or fully closed, restricting the water exchange resulting in the overuse of the system.  The situation becomes worse when, shrimp farm discharge large quantities of effluents directly to the Dutch canal without any treatment, thus increasing the pollution level of the natural waters of the Dutch canal and connected lagoon system.  The discharge of effluent and erosion of discharge canals and shrimp farm bunds has resulted in a considerable reduction in the capacity of the Dutch canal due to siltation.

The Dutch canal and related water bodies serve as the source of water required for shrimp farms and also as the discharge canal of effluent flowing from shrimp farms.  The limited water exchange and reduction of capacity of the Dutch canal combined with the inflow of untreated effluent from shrimp farms in large quantities has resulted in the deterioration of the quality of water considerably.  This has resulted in the spreading of diseases in shrimp farms causing low productivity.

Traditional paddy growing areas are located adjoining the low-lying areas of shrimp culture development. Paddy fields are also found in the upper reaches of the small waterways, which feed the lagoon and estuaries. The saline water discharge from the ponds has increased salinity in the waterways feeding the paddy growing areas. Salt-water intrusion up to 6 km upstream is evident in some paddy growing areas.

From the late 1980’s to the early 1990’s, the entire area developed for shrimp farming was affected due to the “white spot disease”, and less than 5% of the total farms are now in operation.

The above factors, combined with the destruction of the mangrove Eco-system in the area of shrimp farm construction, have resulted in major environmental degradation resulting in the loss of bio-diversity in the Dutch canal and the total lagoon system.

The negative impacts rendered to the environment by the shrimp farms and positive impact on the economy in foreign exchange earnings and the income generated for the people living in the area are countervailing factors.  Therefore, it is imperative that the shrimp farming activities are properly managed minimizing the environmental degradation and those negative impacts to the communities engaged in economic activities in the project area.

1.2.1 Current site selection process.

Site selection is of great importance, not only for ensuring appropriate soil and water regimes for the farm, but also because of broader issues such as the proximity of other farms, access to already established farms and the carrying capacity of the environment. If the carrying capacity is exceeded, and water quality and ecological degradation ensue, this will affect both shrimp farmers and other users.

Currently the site selection totally depends on the availability of land. There were instances of natural habitat destruction for establishing shrimp farms or to carry out shrimp farming related activities. Due to the very high demand for land, some owners sell or lease out productive land for high prices completely ignoring the suitability of such land for shrimp farming. Adequate separations between farms are not given any consideration in site selection raising numerous issues of effluent discharge and influent waters.  By siting farms very close to each other the diseases have spread quite quickly, completely paralyzing the industry in some areas.

Some farms are located close to human settlements, agricultural lands, and fresh water irrigation schemes, without taking any preventive measures for saline contamination of ground water resulting from withdrawal, discharge or seepage.  Also, by siting shrimp farms away from quality fresh water sources, the farmers have experienced production losses. 

Appropriate siting of shrimp farming can help;

· Minimize critical natural habitat destruction;

· Minimize destruction of, or adverse effects on , otherwise productive land;

· Minimize the impacts of shrimp farm effluents

· Minimize the spread of disease (by maintaining adequate separation between farms and adequate separation between influent and effluent waters); 

· Prevent saline contamination of ground water, agricultural land, and fresh water irrigation systems- which can result from withdrawal, discharge or seepage; and

· Maximize the production of the shrimp farm itself (by siting on suitable soils and closing the water cycle on farms through recycling all water used) 

1.2.2 Permitting Process
The State Institutions /Agencies Operational in the Management of Shrimp Farming activities in Puttlam District.

Provincial Ministry Of Fisheries  (PMOF)- North Western Province (NWP)

· Approving Shrimp Farming Projects up to 12 ha in size 

· Monitoring shrimp farms and hatcheries, 

· Organizing small-scale shrimp farmers  in to cluster farmer groups, societies etc. 

Aquaculture Service Centre of the Provincial Ministry of Fisheries of the NWP

· Providing consultancy services for designing of shrimp farms,

· Testing of water quality parameters, identification of diseases.

Department Of Fisheries and Aquatic Resources (DOFAR)

· Issuing of Aquatic Management Licenses for operation of shrimp farms

· Implementation of its provisions of the aquaculture management regulations. Legal status is given under the Fisheries and Aquatic Act No 2 of 1996. The power and authority to enforce the regulations are hindered due to non- availability of necessary Institutional Structure. Inadequate qualified staff and field level organizations are the main constraints. Recruitment of staff outside the normal cader is a time consuming process, which needs a number of certifications.

National Aquaculture Development Authority of Sri Lanka (NAQDA) 

· Conducting field level activities pertaining to issue of aquaculture management licenses, 

· Monitoring of shrimp farming activities, coordinating of stake holder arrangements of shrimp farming industry. There is no legal status to intervene, or enforce regulations.

National Aquatic Resources, Research and Development Agency (NARA)

· Conducting research related activities to shrimp farming industry, 

· Provide facilities for testing soil and water quality,

· Identification of diseases and training of shrimp farmers.

Provincial Environmental Authority of the NWP (PEA)

· Approving of shrimp farming projects more than 12 ha. in size, 

· Issuing of environmental protection licenses (EPL) for shrimp farms.

Ministry of Fisheries and Ocean Resources (MOFOR)

· Intervention for the protection of the aquaculture shrimp farming industry and the environment.

Urban Development Authority (UDA)

· Responsible for approving any construction within 1 km reservation of the coastal belt. Therefore, any shrimp farm construction in this zone needs to be carried out according to UDA regulations.

Land Commissioner Department (LCD)

· Permits for the  pertinent land would be issued by the LCD

Irrigation Department (ID)

· Responsible for the siting of shrimp farms, 

· Checking blockages of existing streams due to siting of farms. Interest paddy farmers in minor and major irrigation schemes. I.e. avoiding the salinity building up in paddy areas due to discharges from shrimp farms. 

Forest Department (FD)

· Responsible for Mangrove Reservations and other forest reservations in and surrounding the area where shrimp farms are sited

Wildlife Department (WD)

· Responsible for the Mundalama Bird Sanctuary.   The actual practice in alienating land for large farms is to make available crown lands on 30-year lease to registered companies on submission of project proposals prepared with necessary feasibility studies. According to the existing practice, initially based on the recommendations of the Fisheries Authorities, the respective divisional secretaries are to issue Annual Permits, which are renewable at the end of each year. 

Smaller and poor farmers generally choose sites on the basis of availability rather than suitability. Such lands are privately owned according to the residents around the area. The normal practice is to lease these lands for a nominal fee to interested parties by the so-called owners to start shrimp farms. While this may bring short-term benefits and financial relief, there are instances, which lead to increased poverty and conflicting situations. Ownership rights by most of these locals are found to be a questionable issue. The government intervention for land transactions in both the situations appeared to be minimal. Due to inadequate government intervention, encroachments have taken place by the farmers themselves or outside parties in unsuitable areas.

1.3 
Development of Shrimp Aquaculture 

Currently shrimp aquaculture has come under increasing criticism due to reported adverse social and environmental impacts, questionable sustainability because of disease outbreaks and sometimes-irresponsible development objectives or practices. The considerable amount of land required for extensive and semi-intensive farming has resulted in significant conversion of Dutch canal reservations, Lagoon watershed areas, and coastal wetlands along the East Coast have been converted into shrimp ponds, with local impacts on biodiversity and natural resource use. These problems are related mainly to overly rapid development of a fledging industry with inadequate technical knowledge and development planning.

Displacement of local population has resulted due to some of the impacts of shrimp farms. One of the main reasons for the displacement of local population is the conversion of large coconut estates into shrimp farming areas. Families engaged in coconut industry have to leave the area to find employment in other areas where similar employment could be found. Disruption of local livelihood has given rise to serious social disturbances. Although insufficiently documented stories could be heard from the villages highlighting incidents stemming from large-scale shrimp aquaculture. The case study on “Jason’s Farm -former Liver Brothers commercial farm-” annexed to this report is a good illustration on this issue.

Poor management practices adopted by the majority of large - scale farms as well as almost all of the small scale shrimp farmers is found to be a major contributing factor to the environmental, social and economic effects of shrimp farming. Improved technology and research has been introduced too infrequently on a pilot scale.

Impact on existing fisheries activities is one of the main issues faced by the local population.  In many areas where shrimp farms have been constructed, this new activity has created new markets, but comparatively less opportunity for the local people compared to what they had enjoyed before by doing traditional fishing etc. The impacts of shrimp farming are therefore felt not only by those who are directly involved in it, but also others who live and work in the area. 

Shrimp, crabs and different species of fish constitute the major parts of the catch of fishermen in the area.  The interviews conducted with the fishermen in the project area reported that their fish catch has declined significantly with the establishment of shrimp farms.  According to fishermen, their fish catch was around 30 kilo/day has declined to about 10-15 kilo/day in the late 1980’s and has further declined due to the 1996 outbreak of diseases in the shrimp farms and continued at a declining rate.

 There are four main factors, which effect the fishing industry:

· With the influent of lagoon water, quite a large number of post larvae is pumped and destroyed.

· Discharging effluent laced with chemical results in a large number of post larvae being destroyed.

· It is reported that about 30% of the areas now converted to shrimp farms were mangrove areas.  The mangrove ecosystem serves as the fishery breeding grounds, protection of juveniles, and the supply of food for them.  Due to the destruction of large extents of mangrove areas the natural breeding grounds are disturbed, which directly effect the fish breeding process.

· Siltation of lagoons due to high silt deposits discharged with the effluent has reduced the size and depth of the lagoons.

Prior to establishment of shrimp farms in the area, the Dutch canal and connected water bodies were rich with traditional species of fish and shrimps.  The establishment of shrimp farms in the project area has resulted in decline of the traditional fish/shrimp species.  According to fishermen, at present the traditional species of fish/shrimps do not exist, or are close to extinction

1.3.1 Shrimp Farm Statistics

Large numbers of shrimp farms are located along the banks of the Dutch canal and its adjacent areas, in the nearby lagoons, and inside lagoon areas.  Shrimp farming commenced in the project area by large companies around 1985.  Initially in Toduwawa, Marambettiya, Karukponne and Udappuwa areas.  However, due to high profitability, shrimp farming spread rapidly and by 1994 the extent of the cultivated area was over 1,500 ha. After 1994, it expanded in a very unplanned way with all available areas being encroached, and unauthorized shrimp farms grew rapidly.

According to a survey carried out by NAQDA in the year 2001, the distribution of shrimp farms in the project area in the Divisional Secretary division is as given below. (Table. 1.1)

	Table 1.1 

Survey on Shrimp Farms and Hatcheries in Puttlam District (NWP) –

Sri Lanka



	Divisional Secretariats
	Detail Of Shrimp Farms
	Number of Hatcheries
	Number of Processing Plants

	
	No. of farm units
	Area (ha)
	Authorized Shrimp Farm Units
	Unauthorized Shrimp farm units
	
	

	
	
	
	By NWP Ministry

Of Fisheries
	By Central Government  Ministry of Fisheries
	
	
	

	
	
	
	Number
	Area (ha) 
	Number 
	Area (ha)
	Number
	Area (ha)
	
	

	Wennappuwa
	10
	15.4
	1
	.9
	-
	-
	9
	15
	2
	1

	Nattandiya
	-
	-
	-
	-
	-
	-
	-
	-
	6
	2

	Mahawewa
	156
	161.3
	42
	54.5
	2
	54.2
	112
	52
	3
	-

	Madampe
	24
	142.2
	7
	7.2
	-
	-
	6
	135
	-
	-

	Chilaw
	183
	389.5
	73
	100.4
	2
	24
	108
	264
	60
	2

	Arachchikattuwa
	183
	950
	134
	293
	15
	495
	61
	161
	4
	2

	Mundal
	448
	1759
	137
	456
	22
	434
	292
	868
	6
	1

	Puttlam
	94
	584
	5
	88
	1
	8
	72
	434
	-6
	-

	Kalpitiya
	71
	561
	22
	78
	7
	105
	42
	326
	-
	-

	Wanathawilluwa
	46
	359
	8
	91.3
	14
	98
	24
	169
	-
	-

	Total


	1215
	4818
	429
	1170
	63
	1221
	726
	2426
	81
	8


NWP-North Western Province

Total Number of farm units

1,215

Total land area


4,818 (ha.)

Number of hatcheries

81

Number of processing plants
8

(Survey conducted by National Aquaculture Development Authority [NAQDA] of Sri Lanka in year 2001)

From this chart, it can be observed that a large number of shrimp farms are located in Arachchikattuwa and Mundal Divisional Secretariat areas.

The shrimp farms are distributed on the inter- tidal and supra-tidal areas around Chilaw lagoon, the Dutch canal, Mundal Lake and Puttlam lagoon.  More than 90% of these farms use semi-intensive culture, where stocking density is about 15 pcs/m2.  Shrimp hatcheries mainly located along the seashore in the Ambakadawila area supply these post larvae.  In 1994, there were only 9 hatcheries producing post larvae for the farms.  These hatcheries could not meet the demand for post larvae for the rapidly expanding shrimp farms, and some farms started importing post larvae illegally from the other countries.  The banning of importing of post larvae by the Government resulted in the increase of the number of hatcheries to 81.

The rapid expansion of shrimp farming resulted in the increase in production of shrimp.  The production of cultured shrimp production was 5,000 Mt from a total farm area close to 4,000 ha.  The production increase from 1990 – 2001 is given below.   (Table. 1.2)

Table 1.2 – 

Shrimp Production in (Mt) value in US$ & Rs. from 1990 – 2001

	Year
	Production (Mt)
	Value (Rs. m)
	Value (US$ in m)

	1990
	1,855
	486
	6.94

	1991
	943
	455
	6.06

	1992
	1,246
	613
	8.17

	1993
	1,426
	808
	10.1

	1994
	2,301
	1,610
	18.9

	1995
	2,781
	2,153
	25.3

	1996
	3,155
	2,365
	27.2

	1997
	2,676
	2,195
	25.2

	1998
	5,092
	4,474
	49.7

	1999
	2,716
	2,275
	25.3

	2000
	4,855
	5,041
	53.1

	2001
	3,760
	4,134
	42.6


Source – NAQDA

The production figures given above indicate that the output has not increased proportionally to the increase in the pond area, indicating that the production levels are decreasing per unit area.  In the year 1987, the production level of 6.3 Mt/ha/year was achieved.  It came down drastically to 2.6 Mt/ha/year in 1988 and today it is around 1.9 Mt/ha/year with small farms production levels of 1.0 Mt/ha/year.  Please note the production figures clearly show the boom and bust nature of the industry.

1.4 
 Issues and Constraints

1.4.1 Self Pollution of Shrimp Farming

Although, there was some legislation in place to control the development of shrimp farming, the enforcement was found to be very poor due mainly to the institutional weakness. Corruption was not observed as a main factor, although some political interference has taken place in land allocation for shrimp farms. As a result the development of shrimp farming went beyond the carrying capacity of the available waterways and its environment. The pollution generated from shrimp farming is quite substantial.  The feed conversion ratio (FCR) is generally around 1.6 to 1.9, even in rather well run farms poorer management has resulted in FCR in excess of 2.0.  This has resulted in the use of 4 to 6 tons of organic waste matter per hectare in the case of a moderate 3 tons per hectare yield and up to 15 tons of feed if the yield raised to 5 ton per hectare.  Shrimp are not an efficient converter of feed to flesh.  FCR and waste production per metric ton of cultured shrimp are shown in Table 3.3.  

Table 1.3

Feed conversion and waste production per 

metric ton of cultured shrimp

	FCR
	Organic

Matter(kg)
	Nitrogen

(kg)
	Phosphorus

(kg)

	1.0
	500
	26
	13

	1.5
	875
	56
	21

	2.0
	1250
	87
	28

	2.5
	1625
	117
	38


Source:  Asian Shrimp News 3rd Quarter 1991

It can be seen that at lower feeding efficiencies (higher FCRs), there are more waste products. This waste either accumulates in the sediment within the shrimp ponds, or is discharged directly into the environment.  Either way self-pollution has become unmanageable due to haphazard development of shrimp ponds within limited availability of land.  Apart from the feed waste, there were various other types of contaminants that degrade the environment as a result of shrimp farming.  The contaminants of concern in shrimp ponds effluent and their significance are given in Table 1.4 below. 

Table 1.4

Contaminants of Concern in Shrimp Pond Effluent

	Contaminants
	Significance

	Biodegradable Organic
	If discharged at relatively high concentration biological stabilization leads to depletion of the oxygen resources of the receiving water body causing septic conditions and fish kill.

	Suspended Solids
	Can lead to development of sludge deposits and anaerobic conditions.

	Pathogens
	Diseases can be transmitted by pathogenic organisms.

	Nutrients
	When discharged to the aquatic environment these lead to the growth of undesirable aquatic life.

	Drugs & Chemicals
	Presence of antibiotics in the environment can lead to resistant strains of bacterial.


Increasing pollution from shrimp farming combined with water quality deterioration has led to more frequent and more severe out breaks of diseases.

1.4.2  Out Break of Diseases in Shrimp Farming

After 1998, the production levels dropped considerably due to the outbreak of diseases.  Poor management practices, with high stocking densities, adverse water quality conditions and several problems related to sediment environment were found responsible for these outbreaks. The disease outbreaks occurred in 1988 and 1996.  The first outbreak in 1996 was due to Monodon Baculo Virus (MBV) and the pathogen responsible for the second outbreak (1996)- the white spot disease-was systemic Ectodermal Mesodermal Baculo Virus (SEMBV).

Their diseases have resulted in a great reduction of production and most of the farms have been closed down.  By 1998, the farms operated in the project area dropped to about 20%, and by 2002 it has almost come down to less than 5% of the peak production.

1.4.3 Sustainability
Sustainability can be discussed in relative terms; however overall, shrimp farming is very similar to many other forms of agriculture, insofar as it involves conversion of significant areas of natural habitat, nutrient and organic enrichment, and the use of chemicals of various forms. The efficiency of resource utilization is sometimes used as a practical criterion for measuring sustainability, or maximizing such efficiency may be an objective of sustainable projects. Energy use is significant factor in highly intensive systems. 

Sustainability is often found in relation to intensity, and there is a common assumption that more intensive systems are less sustainable (view of most of the farmers in the study area)

Disease so far appears to pose the greatest threat to the sustainability of the shrimp farming industry. Shrimp are particularly susceptible to viral diseases. The severity and incidence of disease among cultivated shrimp has resulted more from poor sitting, design, and management practices.  The observations made during the study by visiting some of the farms abandoned due to disease problems confirm the above statements. 


1.4.4 Legal Position

Up until 1989, the approval for shrimp farming projects was given by the Ministry of Fisheries under the recommendation of the inter-ministerial-“scooping committee”. After 1989, the authority for approval of sites for shrimp farms was entrusted to the North Western Province (NWP) Fisheries Ministry, with the promulgation of the National Environment Regulations of 1990, which stated that aquaculture projects over 4 ha in extent need to be cleared by environment impact assessment.  Under this law, the Ministry of Fisheries and Aquatic Resources was declared as the project-approving agency.  The ministry with the Central Environment Authority decided to implement the full environment impact assessment for projects exceeding 12ha and initial environment examination for projects less than 20 ha.  The NWP Fisheries Ministry continued to grant approval for projects less than 4 ha.  Although conditions such as keeping reservations and buffer zones etc. were imposed for these projects, most of the small farmers did not adhere to these conditions.

Prior to 1996, the legal provisions concerning the aquaculture activities were covered under the National Environment Act, concerning mainly protection of environment.  Under the Fisheries and Aquatic Resources Act of 1996, the legal coverage for aquatic activities came under Director of Fisheries and Aquatic Resources. According to this act, no person can set up or operate an aquaculture enterprise without a license from Director of Fisheries.  When the North Western Province Environment statute in 1990 came into operation, the North Western Province Environment Authority took over the function of environment licenses for aquaculture projects. The issue of aquaculture management licenses was started in 1998.  In 1998 more than 200 farms were issued with these licenses out of about 400 applicants.  However only 8 were renewed in 2000 and only one renewed for 2001. A similar situation exists for the issue of environment protection licenses. This indicates the weak institutional set up that exists in the project area.

1.5  
Proposed Better Practices (Section 1)

· Regulate the use of fresh water in shrimp aquaculture operations with due regard to the ecological costs or impacts on the watersheds and basins they are located, the need for fresh water supplies for human consumption, and the supply of water for other activities (e.g. agriculture, industry, tourism and urban development) and prohibit the salinization of fresh water supplies including ground water and reservoirs.

· Shrimp aquaculture and other forms of coastal development should be undertaken within the context of an integrated coastal zone management plan. These plans should be formulated and adopted with full participation of local stakeholders as well as with technical information from geographic information system (GIS) and remote sensing technologies. Goals of coastal management plans should include protection of future generations of common property resources, productive assets of the area and biological diversity especially ecosystems with critical ecological functions, opportunities for the local people to meet their economic and social goals. Establishment of green belts or buffer zones along coastlines and beside shrimp farms should be required. The proposed green belt along coastal line is 1km. (Urban Development Authority Act) 
· Governments should establish and rigorously enforce a clear legal framework for regulation of aquaculture’s environmental and public health impacts. Environmental and public health regulations should at minimum cover the following topics,

· Siting and construction of ponds along coastal belt or close to lagoons or the Dutch canal.

· Water usage from the Dutch canal or other water bodies and discharge from ponds to the Dutch canal or to connected lagoon system and processing facilities such as cleaning, packing and shipping carried out in the same area.

· Disposal of sludge and other waste products after cleaning the shrimp ponds to private plantations, reservations or to buffer zones. 

· Importation of shrimp from other countries including the quarantine procedures.

· The concern of local stakeholders especially regarding such issues as communal resources, food, fresh water, employment, and access to resources must receive full consideration. This could be taken care of by the respective organizations responsible to issue permits for shrimp farms.

· Renovation of annual permits, licenses, or other type of authorization should not be granted to shrimp farm projects that result in the degradation of resources that are key to the livelihood of other coastal residents. The Provincial Environment Authority is empowered to look into these aspects and issue permits. Priority should be given to shrimp aquaculture projects that employ local residents and/or that give them an equity position in local production and/or processing facility.

· We strongly recommend a global moratorium on any further expansion of shrimp aquaculture in coastal areas until the criteria for sustainable shrimp aquaculture are put into practice. We also recommend the formation of an independent body of national, regional and international organizations, including non-governmental organizations, to monitor the implementation of this process at the global level.

Chapter 2:  Hydrology, Irrigation and Drainage
2.1
 Hydrology of the Study Area

There are a few majors and minor irrigation schemes located to the east of the study area and irrigable areas of these schemes extend almost to the areas developed under shrimp farming.  The Tinipitiwewa scheme located to the south of Chilaw lagoon is one major irrigation scheme maintained by the Irrigation Department.  Although this scheme is bordering Lunu Oya, it has not been effected by shrimp farming.  However most of the paddy area under the Iranawila Drainage Scheme located in the Toduwawa area has been converted to shrimp farms, and the scheme is in a neglected state.

  There are few minor tanks located between Deduru Oya and Sengal Oya, namely, Kusala, Kottage, are located to the west of areas developed for shrimp farming.  Some of the lands under Kottage wewa have been converted to shrimp farms.  The large extent of low lands in the Virankattuwa area practiced under rain-fed irrigation is fully converted into shrimp farms.  The other major irrigation schemes are located between Sengal Oya and Mundal Lake.  The Anawilundawa tank complex has seven minor tanks, Pinkattiya, Wellawali, Maradansole, Irrakkawela, Anawilundawa, Suruwila, Maiyawa.  The Ratabala Oya water is being converted to these seven tanks by regulation of Ratabala Oya at Irrakawela, the spill waters of these tanks flow through the shrimp farms.  The irrigable area of these tanks is at a higher elevation and has not been affected by shrimp farming.

The adjoining irrigation scheme Battlu Oya-Pullichchikulama is formed by construction of twin bunds across Batlulu Oya and Kolamuna Oya.  Some of the low-lying areas of Battulu Oya were converted to shrimp farming.  However, these lands were not cultivated prior to shrimp farming due to problems of drainage and salinity.  From Mundal Lake up to Puttlam lagoon, there are no irrigation schemes except a few areas cultivated under rain-fed condition.  As most of these irrigation schemes are located to the east of the shrimp farm area, they are not directly affected by the shrimp farming.  However the increase in salinity is reported in the lower areas of these schemes.  All these irrigation schemes discharge flood waters into the Dutch canal.  Some of these flood discharge canals are being blocked due to construction of shrimp farm ponds, and there were conflicts between shrimp farmers and paddy farmers at flooding times as a result of these blockages.

2.2 Fresh Water Influx 

The existing drainage system of the Dutch canal in the Study area consists of the following:

Large water bodies Chilaw lagoon (700 ha), Mundal lake (3,600 ha), Puttlam lagoon (28,000 ha). The Dutch canal connects these, three water bodies with natural and artificially cut segments of the Dutch canal.  The system also consists of various outfalls leading water to sea.

In the study area, three categories of waterways based on their sea outfall conditions could be distinguished. First are the major rivers and lagoon, which have an outlet directly to the sea.

These are:

(a) Deduru Oya

(b) Mi-Oya

(c) Kala Oya

(d) Chilaw lagoon

(e) Puttlam lagoon

(f) Moongal Aru

The second category is the medium size rivers and lagoons where outfalls regularly get blocked completely by sand bars during most parts of the year.

These are:

(a) Karabalan Oya / Lunu Oya at Toduwawa

(b) Mundal Lake at Udappu North

The third category is the remaining rivers, streams and canals both natural and man-made, which have no independent outfall to the sea.

The more important of these are;

(a) Sengal Oya

(b) Ratabala Oya

(c) Kolamunu Oya/Battulu Oya

(d) Dutch Canal

(e) Madurankuli Oya

The considerable amount of influx of fresh water comes into the system through these streams and rivers and is absorbed into the three lagoons before discharges into sea.

The total annual fresh water influx into the system, based on river basins gauging carried out by the Irrigation Department are given below.

Table 2.1- 

Fresh Water Influx into the System
	River basin

No.
	Basin
	Catchment Area Km2
	Average rainfall

MCM
	Discharge Volume

MCM

	93
	Kala Oya
	2,805
	3,974
	855

	94
	Moongil Aru
	44
	60
	7

	95
	Mi Oya
	1,533
	1,925
	199

	96
	Madurankuli Oya
	73
	92
	16

	97
	Kolamunu Oya/Battulu Oya
	153
	211
	38

	98
	Ratabala Oya
	218
	311
	62

	99
	Deduru Oya/Sengal Oya
	2,647
	4,589
	1,129

	100
	Karabalan Oya
	596
	1,026
	255


MCM  - Million Cubic Meters



It could be seen that Deduru-Oya is the largest river basin bringing fresh water into the system.  

2.3
 Floods in the Study Area and Sea Outfalls 
The southern part of the project area falling within the lower half of the intermediate zone, sustained high river flows which are normally experienced during the period of south west monsoon as well as during inter-monsoon months of October – November, with more than one minor flood occurring in quick succession during both these periods of the year.  In the northern part of the study area, flood flows are normally experienced during the period October to December in the northeast monsoon.

Also there can be occasions when flood conditions may be expected to develop in all the rivers in the project area simultaneously.  This situation occurs is general once in 4 to 5 years.  Since the Dutch canal stretch runs parallel to the shoreline for about 60 km2 the spatial variation of rainfall is important in the flooding.

In the lower part of the project area, when Karabalan Oya floods, the floodwaters could be forced through Toduwawa outfall to the sea and through Chilaw lagoon outfall.  When flood waters rise to about +1.2m m.s.l., the villagers cut open the sand bar at Toduwawa outfall forcing floodwaters to escape into sea through Toduwawa outfall.

The flooding in Deduru Oya could effect the system in several ways.  Part of its floods directly comes into the Dutch canal, through Sengal oya, which connects Deduru Oya about 40km.  Upstream of Deduru Oya mouth.  Due to its steep topographic conditions in the upper catchment, flash flood conditions occur during northeast monsoon and inter-monsoon periods.  The high rate of sediment transport in the river has caused deposition of these sediments in the lower reaches close to sea.  This will result in rise in flood water levels in Deduru Oya, and at times when the river outfall is blocked or partially blocked, this floodwater travels north even up to Puttlam lagoon and to the south to the Chilaw lagoon.  This flooding situation when combined with flooding in Ratabala Oya, Kolamunu Oya, Battulu Oya causes the water level to rise in the Dutch canal and Mundal Lake.  When the water level in the Mundal Lake rises close to +1.5m m.s.l., the villages in the nearby areas request the authorities to cut open the Udappuwa sand bar directly connected to the Mundal Lake.

In addition there are other locations such as Muthupanthiya (Udappuwa south) to ease flood waters of Ratabla oya flowing through Anawilundawa tank complex and Kusala “A”, Kusala “B” to ease flood water of Sengal Oya and Deduru Oya and Karukponne close to Deduru Oya mouth.  Depending on the flood situation, the villages cut open these outfalls.  However, only partial evacuation of floodwaters occurs through these outfalls and gets closed within few days.  The Udapuwa North outfall seems to function for a longer period for about one month, when cut open to release floods in the Mundal lake depending on the flow conditions of Kolamunu Oya/Battulu Oya and Ratabala Oya complex.  This indicates that, a lateral outfall is required between Deduru Oya and Mundal lake, which stretches to relieve the flood waters in Dutch canal which receives flood water from several basins, combined with a rise in water level in Puttlam lagoon and Deduru oya.  The locations of the temporary sea outfalls are shown in fig. 2, 3 & 4.

The flooding scenario described above and opening of temporary sea outfalls has now been changed due to the development of low-lying areas for shrimp farming.  The areas that were available to absorb flood waters around the Dutch canal and related water bodies are not available due to the development of shrimp farming.  As a result, the flood level rises in a shorter period of time resulting in partial evacuation of floodwaters reducing the flushing effect.  It is not possible to wait till the flood level rises to about 1.2 m ~ 1.5m m.s.l. due to blocking or narrowing of flood waterways joining the Dutch canal and related water bodies, causing a rise in water levels in the nearby areas.   This has resulted in increased incidence of flooding in the nearby villages and irrigation schemes leading to conflicts between villagers, shrimp farmers and paddy farmers.  

2.4 
Salinity

Availability of a large extent of brackish water bodies to obtain water for the shrimp farms was one of the main reasons for the expansion of shrimp industry in the project area.  However there is marked variation of salinity levels along the length of project area from Toduwawa to Puttlam lagoon to Kalpitiya.   The variation of salinity levels is directly linked to the fresh water influx into the system.

Arulanandan (1992) has reported a drastic increase in salinity level during the last decade in the Puttlam lagoon.  Kala Oya and Mi Oya are the two major streams bringing fresh water into the Puttlam lagoon.  Lower stretches of Mi Oya and Kala Oya have been developed extensively for agriculture in the last decade.  The construction of the Inginimitiya reservoir (1985), and the Radavi Benda Ela scheme (2000) in Mi Oya and the Neela Bemma scheme (2000) below Rajangana scheme in Kala Oya have reduced the base flow influx into the Puttlam lagoon.  This could be the main reason for high salinity levels experienced in the recent past.  The available data on salinity suggests that, the maximum level of salinity be observed during February to September.

The salinity variation recorded during February 1993 to March 1994 (NARA) has revealed the variation of salinity level from 7 – 63 ppt (Puttlam lagoon), 6 – 60 (Mundal Lake North), 5-46 ppt (Mundal lake) and 0-33 ppt. (Mundal lake south).  The salinity variations in the sea near Udappuwa during this period were found to be varying between 33-34 ppt. 

The salinity variation in the Dutch canal and related water bodies directly affects the water management in the shrimp farming.  During periods of low salinity, the shrimp farmers have to curtail the water exchange to prevent lowering of pond salinity.  When salinity levels exceed the acceptable level, farmers have to again curtail the water exchange and use fresh water to reduce salinity level. Some farmers have already been using deep wells to extract ground water, mainly in the area between north of Mundal Lake up to Puttlam lagoon.

In February 2002, the salinity level in the Toduwawa area recorded almost zero dues to closure of Toduwawa outfall by sand bar formation.  In addition during flood times the salinity level goes down to zero and this zero level exists for more than 7-10 days restricting water exchange in shrimp ponds.

The accepted salinity level for shrimp farming is between 5 and 35 ppt while the optimum lies between 15 and 25 ppt.  The salinity level above 40 ppt reduces the shrimp growth.

2.5  Proposed Better Practices (Section 2)

An examination of all the issues mentioned under siting of shrimp farms, soil, water supply, drainage and environment aspects related to sustainability of shrimp aquaculture has highlighted the need for better planning and management practices of the industry at the implementation stage. Sometimes, the “Better Practices” listed below have their own limitations in application under different site conditions. Due to limited resources such as land availability and other obstructions, topographical conditions, access problems, the following better practices may not be implemented by some farmers. 

· Maintaining effluent standards and/or protocols for wastewater management, incentives and/or constraints for complying with standards or procedures.

	*Type of Indicator
	Acceptable Range
	Optimal Level
	Value Recorded in Dutch Canal

	Turbidity (FTU)
	0 - 150
	20 - 30
	16 - 320

	Total Suspended Solids mg/l
	2 - 14
	<5
	80 - 160


* NORAD Publication (J.M.P.K Jayasinghe)
Ponds should be dug to an appropriate depth, deep enough (greater than .5m) to discourage growth of weeds and shallow enough that the water does not stratify. Pond layout should include settling ponds or alternative wastewater treatment areas. If water supplies contain high sediment loads, settling ponds are recommended for intake water as well as outflow.  Minimum settlement load allowed is 2mg/l. 

· Shall design and operate aquaculture facilities in a manner that minimize effects of effluent on surface and groundwater quality and sustains ecological diversity. One method of sealing the effluent dissemination is by excavating cutoff trenches.

· Shall design and operate aquaculture facilities in a manner that conserves water resources, including underground source of fresh water. It is recommended that as a better option, water recycling systems or settlement ponds to be installed in farms especially in those exceeding 4ha. surface area.

· The need for sludge disposal should be minimized or prevented by leaving pond fallow to enhance the decomposition of organic matter by bacteria. Pond bottoms may be dried and tilled to allow oxidation and mineralization of sediments.

· Any pond sediment or sludge should be properly disposed of on high ground or where it does not result in polluted runoff. Sludge may be used as landfill or spread on agricultural lands if it is not too saline. Sludge should never be disposed of in drainage canals or in fresh water.

· Formation of Farmer Representative Organizations in operation of farms to develop guidelines and code of practices for their own conduct within demarcated areas.

· It is a better practice to take into consideration Environmental, Technical, Managerial and Social constraints in siting Shrimp Farms. The interaction between farm practices could be minimized through good managerial practices.  Social constraints could be eliminated through the participatory approach in carrying out farm activities. Identification of suitable areas for shrimp culture development, taking into account the needs of other resource users, the needs for biodiversity conservation, the technology most likely to be used, and the environmental capacity must be considered.

· Trends in shrimp farming have favored semi- closed systems with intensive aeration and minimal water exchange, or re-circulation of water in intensive systems would help to tackle the problem of using large quantities of fresh water in shrimp aquaculture.

· The issue of saline contamination of soils or water could be approached in three different ways. By using sound technical solutions to minimize seepage or disposal of saline material or contaminated water, by management solutions to minimize seepage effluents and by applying better land use planning. 
· Training, extension and information dissemination through Farmer Representative Organization system to further strengthens the “Better Practices” among its members.

· Establish a self-monitoring and evaluation process by appointing suitable persons by the general membership through the respective farmer societies, to access the success and problems in the farms within the society. These issues could be presented at progress meetings of the society for discussions and for necessary actions.

· Tithe some proportion of profits to support local community services through a fund operated by the society.
This fund also could be utilized to provide financial support to the members in crisis situations. The members of the society could decide to obtain the services of one of its members to collect the membership fees. Each society could decide on the amount based on the majority decision. Any decision about the distribution of funds has to be made by a committee appointed by the general membership.  

· Construction of settling ponds with suitable biological filter system for both routine and harvest effluents. Each farm should have a sufficient sedimentation area, a minimum of not less than 10 percent of the total area of its culture ponds. The sedimentation area also needs to be identified in the plan. Existing farms should either convert areas allocated to shrimp farms to sedimentation farms, or the shrimp farms could develop site specific systems of sediment control system by combining effluent discharge canal with an effective sedimentation pond the effluent discharge canals could be excavated around the farm so that sedimentation could take place as it flows to its final destination.

· Organize shrimp farmers themselves at various levels so that they have greater input in, and take greater responsibility for, environment and technical initiatives.

· Construction of reservoirs for water storage with necessary treatment facilities. Each farm should have a reservoir, the area of which is not less than 25 percent of the total area of its culture ponds. The reservoir should be identified in the shrimp farm plan sent for approvals. The existing farms need to convert necessary number of shrimp ponds to a reservoir at a suitable location. 

· Ponds should be sited so that they have suitable topography and soils. Sites with acidic and organic soils should be avoided since ponds may develop problems with soil and water quality, such as levels of salinity, pH, suspended solids and nutrients. To avoid contamination of ponds by toxin and disease agents, water intakes should be an adequate distance from sources of municipal, industrial, agricultural pollution, including other shrimp farms. Layout of ponds and canals should prevent mixing of influent and effluent. Supply and effluent canals should be isolated as far as possible from each other and from other farms. This would help to minimize transfer of diseases.

·  Fishmeal feeds should be avoided completely. Instead, high quality shrimp feed made out of cereals could be used Shall strive for continuing improvements in feed use and shall use therapeutic agents judiciously in accordance with appropriate regulations and only when needed based on common sense and best scientific judgment. 

· The impacts on the natural environment reduced by limiting the area that shrimp farming can occupy. If the objective is to maximize the production with minimal habitat destruction or land uses conversion, then the intensification of existing farms rather than the development of new farms could be a better strategy.

Chapter 3: The Social and Economic Impacts in the Study Area
Shrimp farming; to a considerable degree has brought about social and economic changes in the whole country in general and particularly, in areas where the farms are located.  The industry has generated much foreign exchange for the country during its heyday.  The shrimp growers think their presence has elevated the living conditions of the remote areas, while the villagers hold a different view.  The shrimp farm owners indicate that electricity and new roadway networks have come to these remote places because of them.   Nevertheless, the shrimp farmers are seen as opportunists and exploiters who have come to find fast money and abandon the area once their objectives are met, or when their ambitions fail.  A good number of the shrimp farms are located in areas where once mangroves have thrived, or on lands closer to the lagoons which were utilized by farmers, herdsmen and fishermen.  In certain areas, acres of productive coconut estates have been brought under shrimp culture, depriving the country of the revenue from coconuts and creating unemployment problems for the workers on coconut plantations. 

The workers, who are brought from far away places to live at the work sites, are separated from their families for about four to five months at a stretch.  The owners of shrimp farms have several reasons for not wanting to hire workers from the local areas where shrimp are grown.  The most important factor as far as the farm owners are concerned is the security of the premises. Many farm owners have indicated that it has been very difficult to control theft whenever the locals were taken to work. Shrimp growers have experienced not only crop poaching, but also theft of feed and chemicals, medicines and equipment when the local folk have free access as workers in the ponds. There have been instances where the local workers introduced diseased shrimps when they were coaxed with monetary benefits by competitors of the trade. When workers stay in the work site, the farmers are able to call for their assistance any time of the day as their assistance is needed.  If majority of workers is from the village, they will want to have fixed duty hours and leave the premises after the lapse of their duty time. If extra work is to be assigned the locals expect to be paid for extra work.

This problem does not occur when the workers who are brought in from far away are stationed at the work sites. Irrespective of the number of hours they work, they are paid contracted wages at the end of the month. Absenteeism and reporting to work late are some other difficulties that the shrimp farmers experience with local workers. Either on days when there is difficult work in farms, or when the villagers have some domestic matter to resolve, the workers stay back frustrating the farmers without the required number of individuals to handle various farm duties.  Another fear that these farmers have expressed is that the trained locals will leave them and join their rivals for better wages. At times when locals work, the pond owners are pressurized by the village power groups to provide shrimps free of charge for the parties thrown for the politicians of the area. As, migrant workers are supposed to keep away from local power groups, the farm owners do not feel the pressure as much as they do when the locals work for them.

A manual worker is paid about $40 US a month with meals provided.  The owners of the shrimp farms do not allow the workers to mingle with the village folk.  The contact of workers with the outside world is limited to a few hours a week.  Once a week the manual workers are escorted to the nearby town for a few hours to buy their essentials. Because pond owners do not allow the migratory workers to mingle with the villagers, there is always reciprocal suspicion and fear between the villagers and the shrimp growers. Most of migratory workers are addicted to liquor to overcome boredom and they spend a sizable portion of their meager earnings on it.

Small-scale shrimp farm owners generally have no employment opportunities for the migratory workers or the village folk, as they manage all aspects of shrimp culture within their family circles. 

The large scale shrimp growers indicate that their presence is a boon to the village as they get involved in humanitarian activities such as attending to much felt needs of the community where the ponds are located. Some of these individuals have helped the rural schools in special projects and also do whatever possible to appease the influential and the powerful of the villages.  In emergency situations poor villagers have been rushed to hospitals in vehicles of shrimp growers free of charge.

In mid 1980’s commercial scale shrimp farming was started in Sri Lanka.  There was State support for the Multinational Companies to start shrimp culture. Before long shrimp farms mushroomed along the northwestern coastal belt. Until the industry suffered from the spread of viral diseases, more and more farms were opened and revenue started to flow in.  The table below would indicate the annual production of cultured and wild shrimp harvests from the year 1990 to 2001.

Table 3.1


roduction Vs Capture of Prawns in Sri Lanka (Mt) 1990-2001
	Year
	Aquaculture
	Wild Capture
	Total

	1990
	   500
	4,469
	4,969

	1991
	1,100
	5,176
	6,276

	1992
	1,630
	6,470
	8,100

	1993
	1,910
	6,737
	8,647

	1994
	3,100
	3,900
	7,000

	1995
	3,600
	4,400
	8,000

	1996
	4,160
	4,240
	8,400

	1997
	3,640
	4,110
	7,750

	1998
	6,520
	5,480
	12,000

	1999
	3,820
	5,160
	8,980

	2000
	6,970
	6,480
	13,450

	2001
	5,120
	4,310
	9,430


Source: Ministry of Fisheries and Ocean Resources

The table below indicates the quantity of shrimp exported and the foreign exchange earned annually from the year 1990 till November of 2001. 

Table 3.2 


Production and Value of Prawns in Sri Lanka (Mt) 1990-2001
	Year
	Mt. Tons
	Rupees in Millions
	Amount in

Million US $

	1990
	1,855
	486
	5.7

	1991
	 943
	455
	5.3

	1992
	1,246
	613
	7.2

	1993
	1,426
	808
	9.5

	1994
	2,301
	1,610
	18.7

	1995
	2,781
	2,153
	36.1

	1996
	3,155
	2,365
	24.4

	1997
	2,676
	2,195
	22.6

	1998
	5,092
	4,474
	46.1

	1999
	2,716
	2,275
	23.4

	2000
	4,855
	5,041
	51.4

	2001
	3,760
	4,134
	42.1


Source: Report by, A. Hettiarachchi, Director /Export Development

3.1
 Impact on Fisheries

Shrimp farms in areas adjoining coastal water bodies will adversely affect the fishing community in several direct and indirect ways. Traditional paths of access to these water bodies and the areas for landing boats get destroyed. Mud flats of the lagoons and estuaries during the rainy season act as traditional fishing grounds of the coastal communities. An estimated annual production of 2.5 to 3.0 tonnes of fish and shellfish is evident in Archchikattuwa. This activity generates additional income for 30 to 40 families in the area during rainy season. Construction of shrimp ponds in these areas will inhibit such seasonal activities.

The fishermen, who earned their livelihood by fishing in the lagoons, complain that the shrimp growers have damaged the mangroves considered to be the breeding grounds of fish, by constructing their ponds.   Also, millions of fish eggs and fries are destroyed when lagoon water is pumped without proper straining into the ponds by the shrimp growers who occupy almost every frontier of the lagoon.  Releases of wastewater with toxic substances have contaminated lagoon water and decreased the sustainability of a variety of fish. The lagoons have become shallow because of the deposits from the ponds and growth of algae.  The fish harvests have been gradually becoming smaller along with the size of the lagoons.  Therefore, the fishermen indicate that they can no longer rely on fishing to feed their families.  Some of these small-scale fishermen work as laborers on estates and in shrimp farms when work is available in order to supplement their income.  

3.2 
Employment Opportunities

.

Employment opportunities for the local rural folk in the shrimp farms are very much limited only to unskilled manual work.  Further, the shrimp industry does not need many workers to keep a farm in operation.  After the shrimp larvae is introduced to the ponds, only a very few people are needed to operate the farm.  The large-scale shrimp growers do not hire locally available labor on a regular basis. Therefore, the people of the localities where the shrimp farms are to be found do not perceive shrimp farms as a solution to their unemployment problem.  Most of the workers are brought in from far away places fearing that the local hands might pose security threats. Whenever local people are taken, they are hired for low paid positions such as flushing and cleaning of ponds.  This type of work is seasonal and only a very few people are able to find temporary employment.  Generally, cleaning of the pond bed is contracted to one individual, and he hires a minimum number of local laborers, in order to complete the job with a substantial profit for himself.   

3.3 
Competition for Resources

There seems to be a considerable competition among shrimp farmers themselves and the villagers versus shrimp growers for the limited resources. The shrimp industry was started on commercial basis in Sri Lanka in mid 1980’s. The State offered land to multinational companies and they were encouraged to start the farms. Even though these Multinational Companies at the inception of the industry destroyed some mangroves, they were very careful to adhere to the environmental regulations of the State. Therefore, buffer land was kept between the ponds and the lagoon and other water bodies.  Because shrimp farming was seen as a very lucrative business, people rushed to acquire land in areas conducive to shrimp culture. When the availability of land was scarce, the determined shrimp growers cleared mangrove forests and the other marshy grounds and dug their prawn ponds.  As people rushed in for shrimp culture, they never considered about the damages they were causing to the environment. There was no order or rule as to how the ponds were constructed.  There are disputes over the right of entry, methods and places chosen for disposal of waste and use of water. Very often the shrimp growers have disagreements about the access to the common body of water and the outlet of one farmer being very close to the place where water is taken into the ponds of the other. 

The village folk depended on the mangrove forests for their fuel supply for cooking.  With the destruction of the mangroves for the construction of ponds, the supply of firewood and other products from the wild has diminished.   The lands acknowledged by the shrimp growers as non-cultivatable land are good grazing grounds of the village folk.  There have been conflicts between the local population and the shrimp growers when the local population was denied access to their long-established grazing grounds.

Careless waste disposal and flushing of ponds have polluted the farmlands and the sources of potable water and waterways.   When the lagoons, mangrove forests and the natural surroundings were destroyed, diseases started to spread and very soon the multinationals pulled out from the shrimp culture industry. 

During the study it was revealed that these multinational companies are engaged in importation and production of feed, equipment and machinery needed in the shrimp culture. They also export shrimp produced by local farmers. This was observed at Innova Ocean Garden, Jason Farm, Prawn Breeders Pvt. Ltd. where they are involved in importing prawn feed, paddle wheels and other aquaculture equipment as well as  (they are the main collectors of shrimp production in the area for export purposes.

3.4
 Displacement of Local Population

Most of the areas under shrimp cultivation around the Mundel and Puttlam lagoons are very lightly populated. Therefore, when the shrimp growers started their ponds, there was no large-scale displacement of the local population.  Nevertheless, the livelihood of the local fisher population has been affected owing to indifferent attitudes and careless practices of shrimp farmers.  Very few estate laborers have suffered unemployment when the estates where they labored were brought under shrimp cultivation.

3.5 
Human Rights Violations

The following are seen as major violations of human rights caused by the shrimp growers:

· Deprivation of traditional means of livelihood for the indigenous people of the areas where shrimp industry has begun.

· Pollution of natural resources such as potable water and cultivable land by the extensive and careless use of chemicals.

· Destruction or degradation of vital natural ecosystems such as mangrove forests, sea grass beds and coral reefs, thus degrading the wild fisheries.

· Forcing the workers to live and work in unhygienic and health hazardous conditions.

· Depriving workers of equal wages for equal work and adequate social security benefits.

· Turning a multi-purpose or multi-use resource base into a single use resource base and the disruption of traditional resources.

3.6 
Recommended Better Practices  (Section 3)

3.6.1 Social and Economic Impacts:

· Ensure that shrimp aquaculture is conducted within an integrated plan of management that includes the real and effective participation of all groups that benefit from coastal resources, in particular local communities.

· That the local governments ensure that shrimp farms do not usurp prior usage rights of natural resources from local communities.

· That local communities have a meaningful say as to where and how such shrimp farm operations proceed, limiting these in both scope and scale so as not to upset or ruin the livelihoods and lives of current and traditional users of these same resources, including forest, land and water areas.

· That a clear system of established environmental law and management be set in place prior to the shrimp farm establishment.

· That ongoing monitoring and local enforcement involving the local communities is in place along with an effective system of checks and balances that include the local communities, NGOs and local government in the process.

· That the shrimp farms employ and train a given majority percentage of local residents to work on the farms rather than import labor from afar.

· That fair and equitable wages is paid to shrimp farm workers under healthy and safe working conditions.

· That shrimp farm owners are responsible to correct in timely fashion health hazards created by their shrimp farm ventures, such as; require that they fill in holes left behind by the construction process, and thus preventing stagnant water buildups around shrimp farm sites which can lead to Malarial and Dengue carrying mosquito infestations.

· Need for measurable criteria for ongoing evaluations of shrimp farm operations to be laid out beforehand, not relying upon subjective criteria.

· That shrimp farms actually obey the laws clearly setup beforehand, and that the enforcement of the law is seriously carried out, as lack of proper enforcement and monitoring is a critical problem affecting the shrimp farming industry worldwide.

· Ensure that previous resource access is not blocked or hindered in shrimp farm siting or operation.

· That the local government authorities make the shrimp growers contribute a certain percentage of their profits for the development of the areas where shrimp farms are located. 

· That the local authorities, religious heads and farm owners take measures to develop mutual harmony and trust between pond workers and local population.

· That the shrimp farms do not marginalize local people out of their resource base.

· That the farm will produce food by local people, for local people, 

3.6.2 Impact on Fisheries:
· That the local governmental authorities require the shrimp farmers to adhere to laws and regulations already established to protect the lagoon environment.

· That a Multi-Stakeholder –Based Coastal Management Plan be set in place prior to licensing further shrimp farm ventures in the region.

· That a policy of positively no further siting of shrimp farms in mangrove wetlands be permitted and that any resulting mangrove loss be noted and carefully mitigated via informed mangrove restoration utilizing trained mangrove restoration experts.

· That no licensing be given for shrimp farms without prior strict environmental impact assessments being carried out beforehand by an independent monitoring team of experts.

· That the local authorities insist on a restoration campaign for mangrove wetlands which may have been adversely affected by shrimp farm operation.

· That such a restoration campaign involve local communities, NGOs and recognized restoration experts who can monitor and help implement this restoration to ensure that it is effective, and that ongoing evaluation and monitoring is carried out into the future to ensure success of the prescribed restoration procedures.

· That any restoration campaign is just that, and not a mitigation or forestation effort, but that actual degraded mangrove forest wetlands are being restored via effective restoration methods prescribed by mangrove restoration ecologists. 

· That the relevant authorities take measures to minimize the destruction of fish eggs and fries when lagoon waters is pumped in.

· That the government setup an independent water quality monitoring body approved by local stakeholders to monitor and assess water quality both before and during shrimp farm operations, establishing a base of maximum allowable levels of pollution that will be strictly adhered to and enforced.

· That maximum allowable standards for water exchange from shrimp farms be set low enough to ensure quality control over the otherwise high levels of pollution resulting from shrimp farm operations.

· That the government strictly set and enforces environmental pollution criteria, which will greatly reduce the use of harmful chemicals and antibiotics, allowed in the shrimp farm operations.

· That the government takes steps to clean and dredge the lagoon so that the water quality may improve in order for fish to breed.

· That the government authorities find ways to help the fishermen who have lost their livelihood owing to badly sited and operated shrimp farm ventures.

3.6.3 Impact on Employment Opportunities:

· That a training program is implemented to train local talent to handle professional aspects of shrimp culture.

· That the local governments stipulate to the shrimp farmers to recruit at least fifty percent of the required worker force from the locality where the farms are situated.

· That the government intervenes in providing a fair remuneration package to all employees in the shrimp industry.

· Those shrimp farms are operated in as more stable, long-term fashion, thus offering a more sustainable economic and local employment potential.

3.6.4 Competition for Resources

· That the relevant government authorities appoint sufficient staff to strictly monitor the existing rules and regulations pertaining to the use of resources and protection of environment.

· That the respective government authorities will not issue any new permits to start shrimp farms if any disturbance is going to be caused to the mangrove ecosystem.

· That the shrimp growers will alter their practices to ensure that the livelihood of the local communities who depend on mangrove resources will continue undisturbed.

· That the pertinent authorities litigate those who violate any conditions of the agreements made when permit was obtained.  

· That the water inlets and outlets be screened to avoid the entrance of competitors and release of culture species.

· That siting of shrimp farms do not block pre-existing access of local community members to their normal resource base.

· Regulate the use of fresh water in shrimp aquaculture operations with due regard to the ecological costs or impacts on the watersheds and basins where they are located, the need for freshwater supplies for human consumption, and the supply of water for other activities (e.g. agriculture, industry, tourism, urban development); and prohibit the salinization of fresh water supplies including groundwater and reservoirs.

3.6.5 Displacement of Local Population:

· That the government authorities take measures to compensate those who were displaced owing the lands on which they lived being converted to shrimp ponds.

· That the government authorities restructure their policies about allowing productive lands to be utilized in shrimp culture.

· That the government requires all shrimp farm operators to effectively restore the lands they utilize if they decide to close their shrimp farm operation.  They should then restore the area to productive lands again for alternative usage, thus not allowing mere abandonment of such lands converted to shrimp farms, noting that worldwide there are an estimated 250,000 ha of such abandoned shrimp farms, posing a serious loss for future biodiversity and resource use.

· Ensure that the shrimp aquaculture industry assumes all civil, legal (and corporate) responsibilities for the socio-environmental damages caused by the industry's installations, operations and production. The burden of proof that no damage has been done rests with the industry.  

3.6.6 Human Rights Protection:
· That existing resource user groups be given due legally recognized priority of use for resources, including lands and water ways, and that existing multi-user mechanisms be formally recognized and protected to ensure these local resource users are guaranteed their fair and sustainable access.

· Ensure that shrimp aquaculture and other forms of coastal development are conducted within an integrated plan of management that includes the real and effective participation of all groups that benefit from coastal resources, in particular local communities.

· That the relevant State authorities take steps to allow the local population to benefit from the natural resources uninterrupted by the shrimp growers.

· That the local governments stipulate to the shrimp farmers the basic health and hygiene standards to be maintained at the shrimp work sites.

· Governments should create transparent guidelines and mechanisms that are acceptable to all stakeholders to resolve conflicts arising from the use of resources held in common, or to which there are competing claims.

· Alleged human rights violations resulting from shrimp aquaculture should be investigated by competent duly authorized authorities and proceed in accordance with the laws of the country in question as well as in compliance with the international treaties and agreements to which the country is party to.  

The following are major violations of human rights by the shrimp growers:

· Deprivation of traditional means of livelihood and natural resources for the indigenous people of the areas where the shrimp industry is located.

· Pollution of natural resources, such as potable water and/or cultivable land by the extensive and careless use of chemicals.

· Forcing workers to live and work in unhygienic and health hazardous conditions.

· Depriving workers of equal wages for equal work and adequate social security benefits.

NOTE: These stated principles or criteria, once established and agreed upon, should not change noticeably over time, except for certain understandable refinements agreed upon by all stakeholders.

Chapter 4: Environment Aspects of Shrimp Aquaculture
4.1      Water Quality

The fertilization of shrimp ponds with agro-chemicals, over feeding, and over stocking, results in a buildup and release of harmful effluents, containing high levels of nutrients, which are then released to connected water bodies. Considerable increases in nitrate and phosphate concentrations have been recorded in the recent past in the near by and related water bodies in areas developed for shrimp farming.  The total suspended solid concentrations are known to be very high in the farm effluent (150-200 mg/l) and this has increased the total suspended solids in the natural waters in the area.  The water discharged from shrimp ponds, following pond preparation procedures, can contain high concentrates of iron, manganese, and aluminum due to low pH levels of the water.  A general tendency in increasing the pH levels has been observed in natural water bodies after the development of shrimp farms over the past few years.  This is attributed to the fact that the ponds are heavily limed.  In addition to lime, most farmers used chemicals such as tea seed cake (saponin) and rotenone.  

As a result of discharge of farm effluent without treatment by more than 99% of farms, the water quality deterioration was observed during the recent past.  The water quality was found to be sub-optimal with nitrite, ammonia and sulfides.  BOD, suspended solidity, and pH values of natural waters were found to fall out side the acceptable range on different occasions.   The use of chemicals such as tea seed cake to destroy fish in prawn ponds and releasing pond waters in less than 12 hrs may contaminate the surrounding water bodies and kill vertebrate aquatic life in them.  Fish kills in the lagoons adjacent to some of the shrimp farming areas have been reported.  Although this could be attributed to generally poor water quality conditions, and oxygen depletion, the release of chemicals from prawn farms may also play a major role.  The acceptable range of water quality, optimal levels, and actual levels recorded in connecting water bodies during disease outbreaks is given in the Table below.

The water quality data compared with values in 1983 indicate that the subsequent deterioration is due to shrimp farming.  The total suspended solids values show an upward trend.  The above figures indicate that water quality has become sub-optimal in respect of several parameters. They are total suspended solids, sulfides, nitrite, Ammonia and BOD.

Table 4.1 

Water Quality Requirements Optimal

Levels and Values Recorded in Connected Water Bodies

	Parameter
	Acceptable Range
	Optimal Levels
	Values Recorded in connected water bodies

	Temperature 0C
	26-33
	29-30
	29-32

	Turbidity (FTU)
	0-150
	2-30
	16-320

	Total Suspended Solid (mg/l)
	2-14
	<5
	80-160

	Dissolved Oxygen Level
	3-12
	4-7
	4.6-7.2

	Salinity (PPT)
	10-35
	15-20
	02-31

	pH
	7.5-8.7
	8.0-8.5
	7.6-8.5

	Nitrate (mg/l)
	0-200
	NA
	0.001-0.065

	Nitrite (mg/l)
	<0.25
	<0.02
	0.091-0.065

	Ammonia/Unionized (mg/l)
	<0.25
	<0.11
	0.23-0.37

	Hydrogen Sulphide (mg/l)
	<0.25
	<0.002
	0.24-0.67

	BOD (mg/l)
	<10
	<NA
	8-54


NA – Not Available, (Jayasinghe and Mackintosh 1993)

The past records in water quality also indicate a seasonal variation of the water quality. Most water quality parameters show a significantly low concentration due to dilution.  As a result most water quality parameters are within acceptable level for shrimp farming during the rainy season, except total suspended solids, and BOD concentrations.  Both parameters show a reduction in concentration during the rainy season.  However the reduction in these parameters are not sufficient to lower their concentrations below the recommended values.  This may be due to flow of large quantity of sediments and organic matter to the connected water bodies during the rainy season.  However during the dry period, as the influx of run off based sediments is low, the bulk of the sediments during dry periods could be assumed to be that of farm effluent.  However, the rainy season in the Dutch canal area is not long enough for optimal operation of shrimp farms.  
4.2      Destruction of Natural Habitat

The rapid expansion and unplanned development of shrimp farming in the project area has caused degradation of the environment.  Deterioration of water quality, habitat destruction, loss of bio-diversity, and increased incidence of flooding are some of the major environmental problems existing in the project area.

4.2.1 Deterioration of Water Quality

The Dutch canal and connected lagoons are the major sources of brackish water for the shrimp farms.  At the same time shrimp farm effluents with chemicals, fertilizers, lime, feeds etc. are directly discharged into the same water source.  99% of farmers do not treat their effluent before discharge into the Dutch canal or lagoons.  Many shrimp farms do not have sedimentation ponds or extra area to trap sediments before discharge into the Dutch canal and lagoons resulting in deterioration of water quality in the system. These issues are well addressed at “Jasons Farm” given under Case Study II.

4.2.2 Increased Incidence of Flooding
 The physical alteration of the local environment due to construction of shrimp farms has caused blockage and restriction of waterways that normally flow into the Dutch canal and connected water bodies. The area that was normally available for retention of floodwaters has now been converted to shrimp farming ponds.  This has resulted in increased incidence of flooding in the project area.

4.2.3 Decline in Fish Production in the Dutch Canal and Related lagoon systems
Shrimp, crabs and different species of fish constitute the major part of the catch of fishermen in the area.  The interviews conducted with the fishermen in the project area reported that their fish catch has declined significantly with the establishment of shrimp farms.  According to fishermen, their fish catch was around 30 kilo/day, declining to about 10-15 kilo/day in the recent past and has further declined due to a recent outbreak of diseases in the shrimp farms.

4.2.4 Decline or Extention of Traditional Species of Fish/Shrimp in the Lagoons
Prior to establishment of shrimp farms in the area, the Dutch canal and connected water bodies were rich with traditional native species of fish and shrimps. The establishment of shrimp farms in the project area has resulted in the decline of traditional fish/shrimp species.  According to fishermen, at present the traditional species of fish/shrimps do not exist, or are close to extinction.

4.2.5 Destruction of Mangrove Ecosystem in the Area
It is reported that about 30% of the areas now converted to shrimp farms were mangrove areas.  The mangrove ecosystem serves as the fishery breeding grounds, protection of juveniles, and the supply of food for them.  The mangroves are useful for a variety of purposes such as fuel wood, fencing material, fishing sticks and bush nets.

The destruction of mangrove ecosystem has led to an ecological imbalance and also caused social and economic impacts in the project area.

4.2.6 Loss of Bio-diversity and Habitats
The destruction of mangrove ecosystems, the decline in the growth of sea grasses, and green algae blooms combined with discharge of untreated effluents are important causes for the loss of habitats in the project area.

4.3      Use of Chemicals

Antibiotics should not be used in shrimp grow out ponds, since among other things their use may contribute to problems with antibiotic resistant pathogens. Fertilizer and lime may be used when appropriate. However overuse should be carefully avoided. They should not be applied for routine or prophylactic treatment of shrimp ponds. The prophylactic use of antibiotics is a dangerous and questionable practice both from the viewpoint of the sustainability of shrimp farming and the public health. The release of such biologically active compounds into the environment must be eliminated while the use of antibiotics in the first place must be greatly restricted with dedicated monitoring and enforcement set firmly in place. 

Chemicals should never be used if residues are prohibited in any of the countries where the shrimp will ultimately be sold.

4.4 Disease

Prevention of disease and pest problems should be the guiding philosophy of disease and pest control.  Disease prevention tactics include; choice of sites with appropriate soils, preventing the build up of anaerobic sediments on pond bottoms, maintaining good water quality, stocking only good healthy shrimp, maintaining moderate stocking densities, and operating closed systems with little intake of water.

4.5
Recommended Best Practices (Section 4)


4.5.1 Culture Operation

· It is recommended that ponds be stocked at a density 4~6 post larvae per square meter. However ponds may be stocked up to 10 per square meter if provided with mechanical aeration. Stocking density should not exceed 10 per square meter under any circumstances. 

· Measures should be taken to maintain the pH of water in culture ponds at 7.8~8.5. Hydrated lime should be used to increase the pH of pond water only when it drops below 7.5. Hydrated lime may also be used on soils with a pH of less than 5.0 during pond preparation. In all other cases the use of hydrated lime should be avoided.

· Farmers should ensure that only good quality feed is used for feeding the stock. The consumption of feed should be daily monitored with a view to avoiding excessive feeding. A suitable feed conversion ratio 1:1.2.  Shrimp feed should not contain fishmeal made from fish that could be used for human consumption.  

· At least 60 days should elapse after harvesting a pond, before it is restocked under the next culture cycle. Preparatory work of the pond such as drying, removal of organic matter, repairing of dykes, liming, fertilization, etc. can be done during this 60-day period.

· It is recommended that fish be cultured in farms in rotation with shrimp.

· If a disease breaks out in a farm, it should immediately be reported to the National Aquatic Resources Research and Development Agency (NARA) and the extension unit of the National Aquaculture Development Authority of Sri Lanka  (NAQDA) located in Chillaw. It is recommended in order to notify other farms, especially the neighboring farms, a red flag is displayed prominently close to the affected pond.

· Not withstanding what is stated above, if a farmer desires to harvest the stock in an affected pond, he may do so by netting. Should it be necessary to drain the pond to facilitate harvesting, water should be discharged to the sedimentation area or pumped to an empty pond. Any water originating from the diseased pond should be treated with 30ppm chlorine, and allowed to stand for not less than 7 days before releasing to the drainage system outside the farm.

4.5.2   Hatchery Operation

· Hatcheries should include a reservoir or a tank for storing and disinfecting water taken from the water source, and a receptacle tank to collect and disinfect discharge water before releasing to the drainage system outside the hatchery. Intake water from the reservoir should go through the standard filter system and an appropriate UV light or ozone treatment. Discharged water should be treated with 30-ppm chlorine. We must contain this chlorinated water onsite in a safe place till the threat posed by the chlorine itself is sufficiently reduced so as not to negatively affect the surrounding environment.

· After every two or three runs, a hatchery should be shut down for period of not less than one month. Cleaning and disinfecting of hatchery tanks, and repairing of the buildings, water supply and the drainage system etc should be done during this one-month period.

· It is recommended that hatchery operators avail themselves of the facilities of the physiology laboratory of the NARA for renewal of their algae stocks periodically.

· Intensive and semi-intensive shrimp pond operations, as well as extensive operations that stock exotic shrimp species, should be prohibited in tidal areas and other locations prone to flooding or storm damage. 

· Fresh water should not be used, or at least its usage should be greatly reduced in shrimp aquaculture ponds. Overall water usage should be reduced to the extent possible to no more than 2.5 to 5% per day in intensive and semi intensive farming. Closed or re -circulating water systems should be adopted whenever possible. Water should be exchanged only when necessary, rather than on a routine schedule. The need for exchanging water can be reduced by maintaining high water quality by using moderate stocking densities and feeding rates that maximize feed conversion ratios, using high quality feeds with low protein content, and aerating when necessary.

· Effluent should be treated with settling ponds; ponds with filter feeding bivalves, constructed wetlands, or equivalent treatment methods before being discharged. Discharge water should meet qualitative and /or quantitative water quality standards. Qualitative standards should include prohibition of a turbidity plume in the receiving water and of release of odorous water.

· Quantitative standards should generally include maximum and/or minimum levels of suspended solids, pH, dissolved oxygen, ammonia and other nitrogen compounds, total phosphorous, and chemical or biological oxygen demand (COD or BOD). Wastewater discharge must be well within the assimilative capacity of the receiving waters.

· Feeding practices should minimize feed waste. Good practices include: not over feeding, frequently feeding small quantities, using feeding trays, even distribution of feed in the ponds, except areas that shrimp avoid.

Chapter 5

5.1 Concluding Remarks

Overall our study revealed that there is much room for improvement in management, monitoring and regulation of shrimp farm activities in Sri Lanka and because of the real and urgent need we advise that a moratorium be placed on further expansion of this industry, until such time that aquaculture measures are taken to ensure the operations are sustainable environmentally, economically, socially and Technically. 

Also we recommend that any solution to the problem now facing the shrimp aquaculture industry should not focus on only one of these various critical sustainability factors, but should include them all in making any final assessment or recommendation for better practices in siting and managing future shrimp farm operations.

All in all, shrimp farming as practiced today in Sri Lanka is not sustainable and is highly contentious as a long-term practice. 

5.2 Further Investigations

As a follow up to the present study report, it is proposed that detail field studies should be carried out in much more deeper sense directly involving the relevant government agencies responsible for the shrimp industry. The suggested areas for such studies are,

· Sustainability

· Legislation and experience with existing regulations and procedures

· Socio economic impacts of shrimp farming 

· Effects on employment
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Appendix 1

CHECKLIST FOR BEST PRACTICES IN SHRIMP FARMING

1. Name and address of Site_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2. Project Approval: 
Approving Agency
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Date of Approval
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 




Extent of Approval: 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

3. State of site prior to construction

A. Mangrove area 

B. Marshy land 

C. Paddy Field     

D. Coconut land   

E. Shrub jungle

3a) Area of site in Question

3b) Area of mangrove forest, marshland, paddy land, or other terrain lost or degraded for the shrimp farm development in question. 

4. Present State of the Project / Description of Project_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
5. Land Reservations:


A. Buffer zones:
i. Distance boundary to ponds_ _ _ _ _ _ _ _ _ _ _ _ _ _ 





ii. Distance between adjacent farms_ _ _ _ _ _ _ _ _ _ _ 


B. Bank reservations
i. Distance to lagoons_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  





ii. Distance to waterways_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

6. Land Utilization:


A. Reservoir ponds

i. Number_ _ _ _ _ _ _ _ _ _
ii. Extent_ _ _ _ _ 


B. Culture ponds: 

i Number: _ _ _ _ _ _ _ _ _ _
ii Extent_ _ _ _ _ 

C. Sedimentation area

i. Number_ _ _ _ _ _ _ _ _ _
ii Extent_ _ _ _ _ 
7. Treatment of effluent water


A. Very Satisfactory 

B. Satisfactory

C. Unsatisfactory

8. Maintenance of Mangrove reserves


A. Very Satisfactory

B. Satisfactory

C. Unsatisfactory

8a) Restoration of affected mangrove or other wetlands degraded by the shrimp farm 

a) Very Satisfactory
 
b) satisfactory
 
c) Unsatisfactory 

9. Culture Practices: Level of intensity: Extensive/ Intensive


i. Quality of testing of pH

A. Very Satisfactory
B. Satisfactory

C. Unsatisfactory


ii. Water quality testing


      
A. Very Satisfactory
B. satisfactory

C. Unsatisfactory 


iii. Use of feed




A. Very Satisfactory
B. Satisfactory

C. Unsatisfactory


iv. Use of drugs/antibiotics/banned

A. Extensive use
B. Moderately

C. Not used Chemicals


v. Use of Probiotics




A. Extensively Used
B. Moderately

C. Not Used


vi. Removal of pond sediments


A. Very Satisfactory
B. Satisfactory

C. Unsatisfactory

vii. Testing of effluent water



A. Very Satisfactory
B. Satisfactory

C. Unsatisfactory


viii. Fallowing/crop holiday



A. Very satisfactory
B. Satisfactory

C. Unsatisfactory 

10. Silting due to aquatic plant deposits/soil


A. Very high

B. high


C. Low

11. Controlling pollution of water table


A. Very Satisfactory
B. Satisfactory

C. Unsatisfactory

12. Controlling pollution of lagoon water


A. Very Satisfactory
B. Satisfactory

C. Unsatisfactory

13. Controlling spread of disease to shrimp


A. Very Satisfactory
B. Satisfactory

C. Unsatisfactory

13a) Controlling spread of diseases from farmed shrimp to wild shrimp and fish species effected by effluents.   

A. Very Satisfactory
B. Satisfactory

C. Unsatisfactory

14. Availability of drinking water



A. Very satisfactory
B. Satisfactory

C. Unsatisfactory

15. Fish species threatened with extinction


A. Very much

B. Somewhat

C. Not threatened 

16. Disposal of Ancestral lands



A. Voluntary disposal
B. Forced disposal
C. Circumstantial 

16a) How many original stakeholders in the surrounding communities were affected by the shrimp farm siting and consequent development?

17. Losing of livelihood/fishing rights


A. losing access to fishing grounds



B. Small harvest

C. Other (Specify)_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

17a) Was there generous, adequate, or inadequate compensation for loss of natural resource to local communities affected by shrimp farm? 

18. Social Vices





A. Thieving

B. Alcoholism

C. Other (Specify)


19. Losing of common property



A. Grazing land
B. Burial grounds
C. Nothing 

D. Access to traditional boat launching docks or fishing grounds.

20. Employment opportunities



A. Always

B. Seasonal

C. Insignificant

20a) Employment for locals or non-locals? What percentage of each category is employed by shrimp farms? 

20b) Full time, part time or temporary contract works?

21. Impact to local products




A. Very Satisfactory
B. Satisfactory

C. Unsatisfactory

22. Ownership of Land




A. State owned LRC
B. Privately owned
C. Other (specify)

23. Disposal of solid wastes




A. Very Satisfactory
B. Satisfactory

C. Unsatisfactory

24. Attitude of neighborhood towards the Shrimp growers:



A. Very Favorable
B. Less Favorable
C. Not Favorable

25. Benefits to Community (issue of water)


A. Very much

B. Nominal

C. Not at all

25a) Contribution of income generated by shrimp farm benefits felt locally, both locally and non- locally, or mainly supporting out of area investors?

 26. Types of occupations in the neighborhood community



A. ----Agriculture
B. ----Plantation crops
C.---- Fishing



D. ----Aquaculture
E. ----Cottage Indust.
F.---- Other

27. Facilities provided for workers



A Very satisfactory
B.  Satisfactory
D. Unsatisfactory

28. Steps taken to monitor effects on environment



A. Very satisfactory
B. Satisfactory

C. Unsatisfactory

29. Personnel employed for monitoring environmental factors:



A. Adequate

B. Not Adequate
C. Not at all

30. Adherence of construction to the blueprint (layout) plan:



A. Closely observed
B. Fairly observed
C. Not at all

31. Appearance of the farm site



A. Very orderly
B. fairly orderly 
C. Not at all

32. Inspection of farms by state/environmental authorities



A. Very Frequently
B. Occasionally
C. Not at all

33. Water discharge directed to



A.---Sea

B.-Inland water canal
C.--Lagoon.



D.---Isolated water body


E.--Recycled

33a) Is the effluent equal or less than the water intake?

34) How much of the production is for local consumption versus export?   0%  50% 90%?

35) How many benefited from the conversion of the shared community coastal resources to shrimp farming versus the number of stakeholders who had benefited from original coastal resource and land usage? 

36) How have local livelihoods been affected by the shrimp farms? Has there been a noticeable decrease in incomes from traditional local livelihoods, moderate decline or increase in local incomes from shrimp farming? 

37) The farms that were studied are now in operation, temporarily fallow, or abandoned? 

37a) What is the history of each farm studied? How long in operation, what periods was the farm shut down because of problems?

38) Are the ponds studied in accord with the existing framework of laws and regulations concerning sound management and sustainable development? 

39) How profitable are the farms? 

A) Very moderate, 

B) Poor, 

C) Loosing 

40) What is the practiced shrimp feed ratio at the pond?

 41) What is the shrimp density within the pond?

42) How profitable was the shrimp farm over its lifetime?

43) How many years’ experience does the pond owner have in carrying out shrimp aquaculture?

44) How are shrimp larva procured?    

A) By broodstock capture at sea,   B) From hatcheries, C)   From the sea.
Appendix 2

A CASE STUDY I:    A Typical Small Scale Shrimp Farmer

This particular farm was selected to present as an example, because of the large number of common features it had with about twenty-five small-scale farms in the study area. Maximus Fernando is a typical small-scale shrimp farmer.  He has taken an abandoned pond on lease from one of his friends. (This is found to be a common case among the majority of small-scale shrimp farmers)  His friend had abandoned the pond when his shrimp got the white spot disease. As he had borrowed heavily, he was not able to start-up his farm again. The pond has been left fallow for several years.  The area of the pond is about half a hectare and is located just adjacent to the Chilaw lagoon.  Mangroves have been destroyed to make his pond.  There is still a very narrow strip of mangroves left, between the pond and the lagoon. The widest place between the pond and the lagoon is about three meters.  Maximus uses this narrow strip of mangroves as his access route. The original owner of the pond has made a cemented, stone embankment around the pond.  The cement wall is about five feet high but the bottom of the pond is not cemented.  If not for the cement embankment, the high tide will sweep in to the pond as it has been constructed in the inter-tidal belt of the lagoon.  

Maximus has given a good sum of money and taken this pond on lease, but he does not possess any legal document to prove anything about this transaction. In this business, a lot of transactions take place on mutual understanding and trust.  Maximus feels, because the pond has been left fallow for several years, he will not be affected by the white spot disease during this crop.  Also he has his own theories about the prevention of the spread of diseases.  He feels his use of pro-biotics should protect his pond from diseases.  When asked how it is possible to be sure that pro-biotics will have very good effect on his shrimps, he says the importer of the pro-biotics is also the exporter of shrimps. Therefore, the exporter of shrimp will not want to introduce something that will not be very effective.  Also, he uses urea and poultry dung to encourage the growth of useful algae.  He directly pumps water from the lagoon to his pond and he does not have any stock tanks. The effluents from his pond are released directly to the lagoon without any treatment. 

He does not belong to any of the shrimp growers associations. He feels it is just a waste of time.  He does not hire any workers from the area where his pond is located.  He has several close relations working with him.  He stocks his pond with about 25 shrimp per square meter.  He gets his shrimp post larva from a hatchery nearby and he believes that the hatchery owner checks the seed shrimp for diseases. He feeds his shrimp with imported feed. 

Currently a new comer is clearing an area near the outlet of his pond.  The mangroves are cut and used for reinforcement of the banks of the pond.  Maximus has been using this area to dump the waste of his pond. The newcomer has used political influence to make a pond in the boarder of the lagoon.  Maximus has lodged his complaints with the relevant authorities.  Still the cutting of the mangroves and digging of the pond continues.  This land belongs to the State, but no authority has yet acted to protect the mangroves destroyed by Maximus’ new neighbor.   Maximus feels the tiny strip of mangroves still left between his pond and the lagoon will be destroyed by the person who will take possession of his pond after his period of lease is over.

[image: image27.jpg]



# 13 - Maximus Farm: Cement pond wall separates pond from lagoon by approximately 3 meters 
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# 14 - Maximus Farm: Drying down pond 
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# 15 - Maximus Farm: Water intake pipes from lagoon
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# 16 - Maximus Farm: Poor water quality for pond intake from lagoon, which is also used for pond wastewater.

Appendix 3

CASE STUDY II:
An Exceptional Shrimp Farm Working towards “Better Practices”

During the early part of the 1980 a multi-national company “Lever Brothers”, started the shrimp industry in Thoduwawa near the Dutch Canal (fig. 5).  Acres of Mangroves were destroyed while constructing the ponds. There was total disregard for the preservation of the mangrove ecosystem of this region. During those days it was thought that the damages done to the ecosystem through shrimp culture were almost negligible when compared to the foreign exchange that the shrimp industry was supposed to generate for the country.   When breeding grounds of fish were destroyed, and the movement of the fishermen was restricted, the fishermen were angry about it and there was a massive opposition and organized demonstrations against the activities of the  “Lever Brothers”, Multinational Company.  Irrespective of the opposition of the fishermen and the villagers, shrimp ponds started to appear in places where there were mangroves.   The areas near the Dutch Canal became prohibited for the fishermen, herdsmen and the villagers. Tall fences were erected to keep away the trespassers.  Very often, the villagers and the multi-national shrimp farmers were at loggerheads.  

The situation was favorable for the Multi-national Shrimp farmers, with political support and protection till the outbreak of the white spot disease. When the disease was uncontrollable, the company abandoned the shrimp business and left the area.  

A New Beginning:

After the outbreak of the viral disease, the ponds were abandoned for several years.  Two individuals bought the deserted shrimp farm from the multi-national company and renovated the ponds four years ago.  The new owner “Jasons Aqua Product Pvt. Ltd. was determined to go into chemical free, eco friendly shrimp farming.  The farm is 22 ha in size with 34 ponds on semi extensive pond system 

The farm has a unique water re-circulation system† ("†”  The symbol means Farm condition observations) which involves four treatment ponds where Red Tilapia and seaweed are raised removing the effluent nutrients (bio-filter) and clearing up the water column of algae.† Seaweed has no commercial value. The type of seaweed used is “Nelella”. Each treatment pond is stocked with 15,000 Red Tilapia which are then sold at the farm gate at the rate of rupees 70 to 80 per kilogram (90 cents US$/kg).  The sales generate about 250,000 rupees, (2,500 US$) which is considered a bonus. ††This is a win-win situation as Red Tilapia clean the water, eat free, and generate extra revenue.†† It also produces high protein food for the local market whereas the shrimp are for the export market. 


Further, brackish water supply is drawn from the Dutch Canal, and fresh water from the ground water is mixed to maintain a constant 15-ppt. The farm operation does not use antibiotics or chemicals for water treatment, which is also a big cost savings feature. 


Out of the thirty-four ponds, only seven were in monoculture of Black Tiger Prawn production.  Stocking density of these ponds is 20 PL/sq. m, which is considered quite low.  Grow out period is 120 days.   Only monoculture shrimp ponds use aeration, and only two electrical aerators are used per pond. 


Depending on the condition of the pond after harvest, it may be returned to another shrimp cycle.  After a pond dry down period, a central drainage ditch that runs the entire length of the pond †is dug.   All pond digging is done using hand tools.  Sludge material is removed from farm site or placed on the pond bunds. †With a low stocking density, the quantity of sludge material is minimal.


Often after a crop of shrimp, the pond is rotated into a poly-culture system involving shrimp and Red Tilapia at a stocking rate of 2 Red Tilapia / sq. m† and 3 Post Larvae / sq.m, which is believed to be effective in reconditioning the pond. 


For this particular operation no aeration is used and only commercial fish feed is given (no prawn feed) for the 5 months grow out cycle.† The Feed Conversion Ratio was found to be 1.3kg - 1kg Imported shrimp feed is formulated on-site into six formulas using imported ingredients. Feed cost for the 120 day grow out cycle per hectare assuming a stocking density of 20/m2  and weight per prawn 35g is about  Rs. 1m (10,200 US$). This particular farmer was very reluctant to expose the financial details of other inputs such as cost for electricity, labor cost and other overhead figures to calculate the actual profit or loss statements. Most of the farmers avoided answering questions raised with regard to economic factors.  The shrimp growth is good and does well on the fish feed which is also less expensive. 

There is† water exchange between adjacent mono-culture shrimp ponds and the poly-culture ponds for 3 hours a day. The average water exchange was found to be around 20%.

 
The farm also raises Milk Fish in some ponds, which are selectively† harvested by size and shipped alive to Colombo where they are sold to the tuna trawlers for bait fish.  Fish are sold more than Rupees 50  (0.5US $ )each.  In this instance also they did not like our questioning about the economic factors.

 
Large numbers of birds were seen inside the farm on the bunds and in the ponds recently harvested.   Shrimp ponds have strings suspended above the pond to prevent birds from diving into the pond to take shrimp.   Two women workers with slingshots were present to scare birds away from the shrimp ponds.  Mud crabs were seen throughout the farm.  In the water treatment ponds, a monitor lizard, jellyfish and mud crabs were observed. It is an indication of a healthy condition.  However in a short visit it is not possible to give more details such as type of birds that visit the farms and any bad effects that may occur. The intention of the statement given “healthy condition” is purely to highlight it as an indicator for the non-usage of dangerous chemicals.

The mangroves surrounding the pond are diverse and healthy with many species of birds present and it appears the farm is having no negative impact on the surrounding environment. There was no visible solid waste problem and the farm was clean with grass growing on the pond bunds. About 500ft (170 meters) wide healthy mangrove belt is seen around the area.

In some ponds, liners were used on the pond banks and mortar stone was placed on the banks near the drain outlets to prevent pond bank erosion.  Even though the farm is 20 years old with about 15 years of full-scale operation, ponds seem to be in good condition, 

Farm Workers:

The farm complex has 120 workers.  In addition to shrimp farming, these workers are involved in the feed mill and the hatchery.  Some of the workers work on the coconut estate which has not yet been converted to shrimp ponds and the dairy maintained to supply fresh milk for the workers. Sixty-eight workers live on site and they are provided with food and accommodation in addition to their salary. Each worker is paid around rupees four thousand to five thousand a month (40 to 50 US$ per month), depending on the importance and the difficulty level of their work. This amount is below the normal Sri Lankan wage for unskilled laborers. This amount is not sufficient for an average family to make ends meet. The local labor is used only for contract works such as bed clearing after harvesting. The men and women labor force is almost on equal levels. However we have not noticed any child labor used during our study visits. 


Viewpoint of the present management:


The farm manager view is to reduce over all cost inputs and to produce a low to moderate profit on long-term basis.  By reducing stocking density and introducing poly-culture, they reduce the high risk involved in mono-cultured shrimp production.† The management believes the shrimp can be tolerant to diseases like “White Spot” if the shrimp are not stressed.  Therefore, keeping ponds in healthy condition is important.† They have faced a number of different diseases but have lived through it.  The detail about losses due to diseases was not available with the present management for us to record in the report. The managers have indicated that even if a disease destroys the shrimp, they could still pay the staff and maintain themselves on the Red Tilapia production. Also with their own hatchery & feed production they can control the inputs to the farm while both these operations also generate revenue by off farm sales.†( It appears that the present management of this shrimp farm is very efficient and their managerial policies are very effective in operating an eco-friendly and cost efficient shrimp industry. A typical example of their cost efficient operation is the use of paddy husks as fuel in the steam boilers in their feed processing plant.  This is not only a cost saving factor, but also replaces petroleum with a local waste by-product. 
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# 17 - Jason’s Farm: Healthy mangrove bordering shrimp farm.
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# 18 - Jason’s Farm: Shorebirds feeding in pond being drained down 
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Fig. 1. Study area (geographic reference grid)




# 19 - Jason’s Farm: Polyculture Shrimp/Red Tilapia pond without aeration
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Figure 3 General Layout of a shrimp farm with treatment systems




# 20 - Jason’s Farm: Selecting Milkfish for fish bait for tuna longliners.
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Pigure 4
Model layout of a shrimp farm with complete recirculation
CP - culture ponds, 8P - reservoir/sedimentation pond.

TP - treatment pond, B1. B2 - biological treatment ponds.
FC -inlet canal, DC - discharge canal




# 21 - Typical monoculture shrimp pond with aeration in Jason’s Farm at Chilaw
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Figure 6 The section of Dutch Canal from Toduwawa
to Southren end of Chilaw Lagoon
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# 22 - Ploy-vinyl lining used to stabilize the pond bun.
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# 23 - Jason’s Farm: Access road between shrimp ponds

[image: image39.jpg]PUTTALAM /

LAGOON

Z
KIULKELLE QLY PAHGASWEWN

Figure 8 From the Northern end of Mundel Lake to the Southern
end of the Puttalam Lagoon




               # 24 - Jason’s Farm: Manually removing sludge from pond drain outlet.
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          Figure 1 Study area (geographic reference grid)
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Fig. 1. Study area (geographic reference grid)
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