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ABSTRACT

This study examines people’s perceptions of environmental pollution in Mokosh Beel.
Mokosh is a perennial beel in Gazipur District, located approximately fifty-five kilometers
north of Dhaka, Bangladesh. | conducted case studies in two villages to investigate the
perceptions of residents concerning impacts of environmental pollution on drinking
water, agricultural lands, crop production, and human health. Local residents believe the
cause of Mokesh Beel’s pollution is industrial in nature, rather than due to agricultural
pesticides. Though happy with ongoing projects that have empowered women and
helped communities, residents wish for additional interventions to address pollution.
They question why the “polluters pay principle” is not used and think local employment
in industries should increase. They want to be involved in activities that protect them
from environmental pollution. Although the mandate to control industrial pollution is with
the Department of Environment (DoE), | argue that this department alone cannot solve
the pollution problem. Rather, combating pollution requires community participation. In
this paper | investigate environmental changes in Mokosh Beel and explore co-
management as a viable option for sustainable management. | conclude with policy
recommendations to improve Mokosh Beel's environment and the livelihoods of its
residents.

INTRODUCTION

Bangladesh’s wetlands contain an invaluable wedlthiodiversity and natural resources. More
than two-thirds of the country can be classifiedvaiands according to the definition
enunciated in the Ramsar Conventioetlands in Bangladesh encompass a wide varfety o
dynamic ecosystems including mangrove forests rakfakes, man-made reservoirs (such as
Kaptai Lake), freshwater marshes, oxbow lake®rs), beels, freshwater depressions (of which
there are around 1,000), fish ponds and tanksaess,) and extensive floodplains that are
seasonally inundated (Akonda 1989). Wetlands ingiatesh contain rich biodiversity that is
significant at local, national, and regional levelaking them ecologically, economically,
commercially, and socially important.

Mokosh Beel is situated in Gazipur District andglie the Turag River Basin surrounded by sal
(Shorea robusta) forests, numerous canaldéls), and Juran Beel. The area is an integral part of
local livelihoods and culture. The wetlands of Mekdeel play important roles in ground water
recharge and discharge, storage of flood watergtihe stabilization, reduction of erosion,

! Signed in Ramsar, Iran in 1971, the convenigan intergovernmental treaty that provides a éawrk for the
conservation and management of wetlands and tesdurces.



sediment trapping, nutrient retention and remasgpporting food chains, fisheries production,
providing wildlife habitat, offering recreation,gserving natural heritage values, biomass
production, water transport, biodiversity preseratand micro-climate stabilization (IWRB
1992, Dugan 1990). However, the wetlands aroundhéleé are endangered. For the last two
decades enormous and uncontrolled industrial dpueat has endangered the area. Pressures
from population growth, increasing exploitationresources, industrial development,
agricultural expansion and intensification, sittati deforestation, and flood control structures
are all contributing to the decline of Mokosh Bdeical residents of the beel strongly believe
that the main reason behind the pollution problgmnéreasing industrial development.

The Turag Basin, including Mokosh Beel, is the émtgvetland in Dhaka Division. The beel has
the potential to be a source of drinking watertfa local population, a source of fresh
vegetables, and a spot for city residents to ertjoyvever, pollution problems are difficult to
address in Mokosh Beel because of the economipalitctal power of industrialists.
Community monitoring of the beel, which is sponsldog government and development
organizations, could be a first step towards climgapollution.

BACKGROUND

Mokosh Beel is a perennial beel with a catchmesad af around forty six square kilometers. The
area is home to large peri-urban tracts and urgeinudtural communities that are economically
connected to the city as sources of vegetablesistindAs a result of Bangladesh’s rapid
economic growth since the 1980’s, an industriahdras developed in Gazipur District. In 1982,
the Government of Bangladesh declared Gazipuribistprotected area, including Bhawal
National Park. The district boasts 5,022 hectafesidorest. Presently, nineteen areas in
Gazipur District are designated as protected areas.

A government order signed in 2006 formally recogeizo-management structures at five
protected forest areas in Bangladesh. In ordeedars a natural resource-base that improves the
socio-economic well-being of rural communities, lghat the same time protecting the valuable
natural resources and beauty of Bangladesh’s witland forests, a United States Agency for
International Development (USAID) funded IntegraRrdtected Area Co-management (IPAC)
project (2008-2013) is currently being implementadugh the Ministry of Environment and
Forests (MoEF) and the Ministry of Fisheries angestock (MoFL). The governmental

agencies implementing the program are the Forgsament (FD), the Department of Fisheries
(DoF), and the Department of Environment (DoE).

Between 1981 and 1985 industrial growth in the wtuga expanded at an annual rate of
between one and five percent, while between 19962800 it occurred at an annual rate
approaching twenty percent. However, in the lagéis# years (2007-2009) growth has
ballooned to a rate verging on seventy percenyg@ar (BCAS 2009). This rapid and unplanned
boom in industrialization is placing tremendoussgrtge on the natural resources of Mokosh
Beel and threatens the livelihoods of people whe there.

Dominant industries in the Mokosh Beel area incliedile production (dyeing, printing, and
washing), large-scale commercial poultry farmingd @harmaceutical manufacturing. The



number of industries is increasing rapidly witllditconsideration for their impact on the
environment or local people’s livelihoods, espdgitiose who are heavily dependent on natural
resources. According to the Environment Conseraadict of 1995 and the Environment
Conservation Rules of 1997 every development dgtidust receive an Environmental
Clearance Certificate from the DoE prior to siteeson and construction. Industrial
development in Mokosh Beel, however, is not welhaged. Most industries do not have an
effluent treatment plan, and many that do haveaa phve not implemented it because of cost.
An Institute of Water Modeling report shows that thiological oxygen demand in the Gazipur
watershed exceeds one hundred percent due tolidiestiuent. The daily effluent load is
37,844 kilograms, and researchers have shown bighd of surface water pollution from
untreated industrial discharge (IWM 2007).

In addition to the area’s road network and proxynit Dhaka, it is assumed that the reason for
rapid industrialization in the Mokosh Beel areéssample water resources. Therefore, it is also
assumed that industry owners are likely to indmorately discharge their toxic wastes into the
surface water. While industry has brought withnifpdoyment opportunities, increased incomes,
and foreign exchange, the discharge of untreatestiewato rivers and onto the land is
threatening drinking water, fisheries, and agrioat

The Bongshi and Turag rivers are the principle weags in the study area and significant
sources of surface water. Mokosh Beel is boundédemorth and east by the Turag River, so
that as the beel and its adjacent wetlands haveneepolluted, it has spread to the Turag River.
The basic character of the river and its surroupeietlands has changed, including the color
and odor of the water (BCAS 2009).

OBJECTIVES
My objectives in this paper are:

1. To understand how people in Mokosh Beel perciigempacts of industrial
development on their environment and livelihoods] a

2. To make informed policy recommendations for ioyimg the environment and the
livelihoods of residents in Mokosh Beel.

METHODOLOGY

Study area

This study was carried out in Mokosh Beel focusingwo villages, Korol Surichala and Medi
Asulai, within the Turag-Bangshi wetland area & Kualiakoir Upazila of Gazipur District,
Dhaka. With an area of 341 square kilometers, Kalrdas the second smallegpazila (sub-
district) of Gazipur District in respect to area,veell as population. The upazila consists of 9
unions, 18Imauzas’, and 283 villages. The study area is bounded &{thrag River to the north

2 A type of administrative district denoting a lasa within which there may be one or more settigme



and east, Ratanpur Khal to the south, and the Gadguare-Chandra-Kaliakor Highway to the
south and west.

The study area consists of terraces one to terrsn@beve the adjacent floodplains.
Geologically, the exceptional uniformity of the glsediments of the area, both laterally and
vertically, suggests that they were laid down uridil or marine conditions, which must have
continued without tectonic or other disturbanceravéong period (RAJUK 2004). The study
area is characterized by two types of land fornoykmlocally asaid andchala. Chala are
hillocks or areas of land that are comparativeghber than their surroundings. Most chalas were
once covered by native forests of sal gogri trees (als@&. robusta, but refers to immature
trees) but have since been replaced by jackffutb¢ar pus heterophylla) orchards for the
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Figure 1: Map of study area

financial benefits of the latter. Chala areas drenoused for settlements and plantations because
of their higher elevation. Baids, in contrast, lan& lying areas located between chalas that flood
seasonally. Each year some baids are inundateduaiter from rainfall and flooded rivers.

During most of the year, low baids that remairetllwith water are used for fishing. High baids,
on the other hand, are used for cultivation. Duhigh tide, water flows through channels
between rivers and beels.

Data collection and analysis

| began with a literature review of relevant reppdrticles, and books. Of special importance
were reports from the DoF, the Management of Aguatiosystem through Community

Husbandry (MACH) project, the Forest Departmentisidrgo Support Project, and the Turag
Demonstration Project of the Bangladesh CenteAttiwvance Studies (BCAS). The documents



and case studies | reviewed referred not onlyecsthdy area, but also to other regions and
countries dealing with similar issues.

To get an overview of local people’s perceptionsmfironmental pollution, | conducted a field
investigation in two villages in Mokosh Beel fromly 2009 to January 2010. Based on available
information from project area maps, and discusswitis knowledgeable people, | divided my
project area into two strata: villages with highlpiton levels and those with comparatively low
pollution levels. | then classified the villagestire project area into one of these two strata
depending on their levels of exposure to pollutidaxt, | chose one village from the highly
polluted stratum and one village from the loweryteld stratum. Before selecting villages |
collected information on the communities throughwarsations with MACH project field-office
staff members in Taltali, officials of the IPAC,camdividuals from the projects’ Resource
Management Office (RMO).

For case studies, | chose the villages of Korolrishala and Medi Ashulai. Korol Shurichala
has a comparatively low level of pollution anditsigted in the union of Mouchak. The number
of households in this village is approximately Z8@ the population is approximately 1,750
people. The other village, Medi Ashulai, is situhte Chapire Union and is highly polluted. The
number of households in Medi Ashulai is approxiya®0 and the population is approximately
1,250 people.

| followed standard participatory rural appraidaR@) methods to analyze data collected from
local people concerning their perceptions. Sixvitilials of varying ages became my key
informants. In addition, | conducted a total offdocus group discussions (two for each
village), as well as informal discussions and imdlinal interviews, including with different
professionals. Prior to conducting PRAs, | consultéh village leaders, some of whom |
included among my key informants because of theimkedge and their perceptions of long-
term environmental changes in the area, as wélle@sperceptions of the impacts of these
changes on the locality. | used a semi-structuresbtijonnaire with a checklist format to
facilitate discussions with key informants andacuds groups.

| also completed a household survey, for whichsigl®eed a questionnaire to interview twenty
households, ten from each village. My sampling peoiuded a reasonably representative
sample of households to ensure reliability anddgliof results obtained. To learn more about
livelihoods and environmental vulnerability, | alsought out individuals of various ages and
occupations (fishers, boatmen, farmers, indusstgliaborers, students, and housewives). | then
analyzed gathered information to get a sense pbretents’ perceptions of the impacts of
environmental pollution on drinking water, agricull lands, crop production, and health.

RESULTS

Perceptions of pollution impacts on drinking water

My research shows that today the vast majorityeaigbe in the study area depend on tube wells
for their drinking water (Figure 2). Tube wells d@he predominant source of drinking water in
areas with both high and low pollution levels. Fg@ also shows that as recently as a decade



ago a large number of people in the study areaswater from rivers and beels for drinking,
cooking, bathing and other domestic purposes. Tadlag to the poor quality of surface water,
almost everyone is completely dependent on waben tube wells for drinking.

Agriculture

Villagers in focus group discussions in the polllidlage reported that previously they could
cultivate three crops per year. At present, howebery produce only one crop and the yield has
been reduced by more than fifty percent due tarttrasion of polluted water into croplands
(Figure 3).

Sources of drinking water, Sources of drinking water,
10years ago present day

¥ Rivers & beels ¥ Rivers & beels

H Tubewell B Tube well

¥ Kua (open well) M Kua (open well)

E Water supplied from outside E Water supplied from outside

Figure 2: Sources of drinking water in study area10 years ago and present day
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Figure 3: Intrusion of polluted water into croplands in low and high polluted areas

During focus group discussions farmers reportettthac industrial effluents overflow from
canals, rivers, and beels into their paddy fieldsing the growing season rice seedlings turn
yellow before they flower and the portions of thalls immersed in water rot due to the high
toxicity of the effluents. Respondents claim thaydafaced crop losses annually and that they
will be forced to totally abandon agriculture iretpaddies if the problem persists much longer.
Respondents also find it extremely difficult to wam the paddies due to the extreme stench
from the blackish polluted water. During the cohson farmers traditionally plant wheat in
their paddies, but because of water pollution gotd villagers in the more polluted village
report an eighty percent decrease in wheat yields the last 12 months (Table 1).

Table 1: Average percentage of crop loss from 2008309

Crop Average estimated percentage of loss
High pollution area | Low pollution area

Rice n= 10 61.3 24.5

Wheat n= 20 80 -

Pulse - -

Jute - 20.0

Potato - -

Maize - -

Mustard - 50.0

Onion - -

Vegetable 47.8 -

Fruits 33.3 -

Others 82 -




Fisheries

In terms of fisheries, focus group discussion pgréints and key informants reported that in
rivers and other bodies of water affected by paluthe species diversity and numbers of fish
have dramatically dropped and that the safety n6aming local fish is questionable. Also
migratory and aquatic birds no longer frequent MibkBeel. Some fishermen have switched to
other professions even though it means acceptingrlavages due to their lack of skills and
knowledge required for new jobs. Participants dedtrong need to learn about alternative
income generating activities in order to improveithivelihoods

Health

According to information drawn from focus groupdalissions, during the monsoon season the
smoke from nearby brick kiln factories sometimeschees the homes of respondents; as a result,
many people face problems with colds, headachésasthma. Respondents informed me that
from the high density of brick kiln factories nd€aliakoir it seems that the government cannot
manage the devastating air pollution problem. Resp® from my household survey suggest that
cases of a variety of diseases, including dialeatesskin diseases have increased in the study
area over the past year (Table 2).

Table 2: Respondents’ answers to survey questionb@ut increases in diseases in the past

year
Name of diseases Increase in cases Same Decreasases
Fever 97% 2% 0%
Hypertension 20% 80% 0%

Diabetes 80% 20% 0%

Skin diseases 85% 15% 0%

Non-governmental, governmental, and co-managementganizations

Participants in the household survey and focusmdscussions frequently mentioned that the
activities of NGOs, as well as MACH, the NishorgwojEct, resource management organizations
(RMOs), and the Federation of Resource User Gr{ftiRE)G) did not address pollution control
issues. They also mentioned other organizatioeyding the BCAS, Caritas, and the Center for
Natural Resource Studies (CNRS). Respondents bawdj meetings and rallies organized by
the RMO formed under the MACH project. They hawsoaubmitted petitions to local
government bodies and to public representativesg$@r mitigation of the pollution problem.
Participants are happy with micro-credit loans fleBRUG, which have empowered women and
helped communities. However, they wish that intetis would address pollution. People
guestion why the “polluters pay principle” is naea and also think that more local residents
should be employed in local industries.

About twenty one NGOs work in and around MokeshlBssisting local people to maintain and
build their livelihoods. Several of these NGOs aadks provide micro-credit to local people to
invest in various income generating activities. lgroup discussion participants and key



informants in this project, however, report thaheof these organizations have made any
serious attempts to solve the pollution problene mational newspapers have reported on
pollution issues in Mokesh Beel several times satigg that RMOs formed under the MACH
project have organized meetings and rallies, aisg@daawareness of the water pollution issue.
However, the community is still suffering severétym the devastating environmental situation.

Local people have voiced strong demands that theoppate government agencies take action
and enforce laws to stop industries from contindmgollute. Local people want the river and
other water bodies to be clean as in pre-indusiagk.

Perceptions of impacts on the environment and livédoods

This study also reveals that young and old peoa\e ldifferent opinions regarding the volume
of pollutants and the impact these pollutants lavéhe area. During an interview a young
person from the highly polluted village of Korol&inala expressed to me that the residents
need jobs and income in order to live happily drat if polluting businesses are confronted then
jobs will become scarce. Older residents of theesaiftage also have strong feelings about their
deteriorating environmental situation. They clalattpollution is happening as a result of
unplanned and unmanaged industries. When they yoergg they played on their own land in a
calm and clean environment. Older residents compleit lands were sold to industrial interests
by outsiders and that population growth in the gtaigta is a result of an increased need for
industrial labor. According to these older residenewcomers do not have any feelings about
their environment and do not bother trying to gpofution.

People who live around Mokesh Beel are willing éitvolved in activities that protect them
from environmental pollution. According to partiaipts of focus group discussions, they would
like to be able to control the situation and wolikd to see relevant laws and regulations
enforced to prevent polluters from destroying teelpbwhich is central to their livelihoods.
People | spoke with are willing to work with allmmerned stakeholders, including government
agents, industrialists, and other community memtmesslve their problems and restore the
quality of their lives, livelihoods, and environntemhey want result oriented actions against
industrial pollution, prohibitions enforced agaidsistructive fishing methods, afforestation of
barren lands, reduced local poverty and unemployna@ad a co-management system
established for biodiversity conservation.

DISCUSSION

Mokesh Beel and its surroundings constitute a pngl area located about four kilometers from
a highly industrialized parcel of land. Industrestes flow naturally to the beel by various
canals and khals. These untreated wastes creaihlg toxic level of pollution in the
environment. Respondents and others in the comgnpeiteive that their health problems are
increasing as a direct result of industrial polhisaflowing into local wetlands. Migratory and
aquatic birds no longer frequent Mokesh Beel alidgers are unable to use the water to irrigate
crops, or to bathe and fish in the beel and khathay once did. Conflicts have arisen among
different water users; fishermen want to fish, industrial owners use the beel as a dumping
ground for their wastes.



This study reveals that respondents living arourakésh Beel perceive that industrial pollution
has adversely affected their lives and livelihodaise to the continuous disposal of untreated
industrial wastes, water in the rivers, canals, lakds of the beel are no longer usable for
livelihood purposes including irrigation, fishing,estock rearing, and so on. By looking at the
color of the surface water and smelling its odas itlear that the situation has deteriorated ¢o th
point that it is no longer necessary to conduabdatory testing to prove the worsening quality of
the water.

In the past, rivers and other bodies of water wesource of recreation for local inhabitants,
such as swimming, fishing, and boating. Agriculture general, and paddy cultivation in

particular, have been seriously affected by watdiupon in these villages. Vegetable and fruit
crops have also been seriously affected by theupai which is increasingly contributing to

food insecurity in the area. For the fishing comitythe deteriorating water conditions have
reduced production drastically, decimating theielihoods. In addition, pollution poses serious
health hazards to the human population living ie #rea. According to respondents, skin
diseases, diarrhea, typhoid fever, and other désea® spreading rapidly in the area

The inhabitants of Mokosh Beel complain that altjitothe economic and health impacts of
pollution are significant, they are not being comgeged by polluters. Respondents stated that
they had approached local government bodies te@gbkir problem, but without success. Some
participants in Kaliakoir mentioned that the chamof the upazila once suggested that they
refuse to offer a “No Objection Certificate”, whighrequired in order to receive clearance for
new development from the DoE. However, this stiategs unsuccessful, something that beel
inhabitants perceive as being due to the finaragidl political strength of industrialists and their
ability to influence decision makers. Moreover p@sdents are not aware of governmental rules
and regulations, which could be used to combatstrd pollution. They state that the
enforcement activities of the DoE are not transpai@ne respondent wondered aloud to me, if
government officials visited companies that polldten how could they continue to pollute?

RECOMMENDATIONS

In this paper | have documented the perceptiothscal residents in Mokosh Beel. However,
further study is needed to identify and quantifyissnmental degradation in the area. Some
parts of Mokosh Beel are heavily polluted by urtiedandustrial effluents that have changed the
color and quality of water. Though it's clear thfais has had negative impacts on aquatic
organisms, there has been little investigation theoeffects of water contaminants on the health
of the people who come in contact with the wataeatly or indirectly, or on paddy production.

Proper land zoning and land-use planning are twjomeéements which can assist the
sustainable development of land resources. Towtarslend, the government of Bangladesh
formulated a National Land-use Policy in 2001 toxmmaze the use of land resources in a
sustainable manner. Rapid population growth, udadion, industrial growth, and natural
disasters have led to rapid changes in land-ugerpatacross the country. This growth over the
last few decades has triggered unplanned use ofrémources, along with environmental
changes that negatively affect the quality of ratuesources.
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The devastating situation in Mokosh Beel and itsainding area make it clear that research
concerning the impacts of environmental changesrop production, the quality of natural
resources, and soil fertility among other thingsyital. Depending on the results of such
research, conflicts over land use could be morealnhy settled. A GIS based land zoning
system is necessary for sustainable industrialldpu@ent and to implement a proper
Environmental Management System for the study area.

CONCLUSION

The Government of Bangladesh declared Gazipunidiat) Bhawal National Park, a protected
area in 1982. In recognition of the value of thgtural resources, nineteen areas are to this day
listed as protected areas for the purposes of pma&sen and conservation. In 2006 a government
order was signed formally recognizing co-managersgnttures at five protected forest areas
around Bangladesh. In order to secure natural resdeased livelihoods while improving the
socio-economic well-being of rural communities @mdtecting valuable natural resources, as
well as the natural beauty of Bangladesh’s wetlamdisforests, a USAID funded IPAC project
(2008-2013) is being implemented through the MokdF the MoFL. The technical

implementing agencies of the Government are theti@®DoF and the DoE.

Extant data tells us that, up until now, numeraiisrventions have been undertaken to improve
the environment and the quality of the life of desits in Mokosh Beel. However, there has been
no coordination among these interventions in a thaywould make them effective in curtailing
industrial pollution and creating a healthy andainsable beel. Industrialists are highly
influential, both financially and politically, argb local people alone are not strong enough to
revive the beel and protect common lands from tieeaachment of industries. | argue that it is
vital to implement participatory approaches thak liocal people with the government and its
enforcing agencies in a co-management arrangement.

No rules or legislation concerning water exist emBladesh. According to the Environment
Conservation Rules there are Environmental Qu&ligndards for water, and there exists a
Coastal Zone Policy (created in 2005), which fosus® management issues related to coastal
areas of the country. Though the Ministry of WaRessources’ Water Resource Planning
Organization appears to be the managing authdrityeostudy area, there is no legal authority
for protecting the beels and khals of Gazipur, Wwtace designated as protected areas of the
Forest Department. Since the implementation oMI®&H project by the Department of
Fisheries and the Nishorgo project by the Foregtaienent, awareness of environmental
pollution has increased, but local people are lagpehind in terms of actual solutions to
problems of industrial pollution.

Having said this, the legal framework for protegtMokosh Beel and other wetland areas is
already in place in Bangladesh. The Environments€oration Act, the Environment
Conservation Rules, and the Environment Court Aselclearly defined the Environment
Management System of different categories of irmtksstin addition, the DoE has developed
Environmental Impact Assessment guidelines fortéléle sector. No more new laws or
regulations are necessary. What is needed isdogitren the DoE’s enforcement activities.
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The DoE has a mandate to control industrial patutHowever, due to insufficient manpower,
presently it is not possible for the DoE alonedatcol environmental pollution. Textile
industries, which are discharging effluents by gdigpass lines, are central players in
perpetuating industrial pollution. Bypass linesdubg textile companies make it very difficult to
track sources of pollution through regular monigrby the DoE. This situation calls for local
participation in co-management activities to protae environment and resources of Mokosh
Beel. | argue that there is no alternative to cavaggment for protecting the study area.

The DoE is the sole governmental organization ingkadesh tasked with environmental
conservation. The prioritized mandate of the Dot isontrol industrial pollution. Following the
Environment Conservation Act and the Environmemgaovation Rules, the DoE seeks to
enforce prohibitions against polluters with limitednpower and only seven offices (the central
office and six divisional offices). The current gorment recently acknowledged the importance
of making the country pollution free, and the Higburt ordered that effluent treatment plans be
established for polluting industries by the endrebruary 2010. After this deadline industries
that fail to establish such plans can be suedumtc®he government has approved twenty one
new district offices for the DoE and there will ®&azipur district office very soon. According
to the volume of pollution reported by respondemtd from various reports, it is clear that the
DoE cannot solve the pollution problem alone. Lgeabple are willing to participate in co-
management activities along with the governmentONGand other organizations to solve the
problem. | argue that those living in Mokosh Beetd to be supported in their fight against
environmental pollution.

Government revenues are not sufficient enough tkertize DoE an effective enforcement
agency over night. However, it is possible to wimtgether with the IPAC project in a specific
area to begin solving environmental problems it #naa. A new morning will start with the
Gazipur District office of the DoE, which will giilie government a strong hand with which to
work with local people of Mokesh Beel and the IPpi©ject to revive the beel. There is hope in
the near future.
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