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ABSTRACT

Development projects generate environmental changes that may be positive or nepative.
Concems about negative impacts are ncreasing though beneficial effecls may justfy the
projects. Recently emvironmental impact assessmenl has become a parl of project planming
process through which the adverse effecs are accounted. The importance of emvironmmental
management policies for development projects 15 gradually imereasing and many doner agencies
have made & mandatory for thewr projects Many cxperts and inslitutions have developed thetr

own guidelnes for Environmental Management Policy

In this study, Meghﬁa—ﬂl:onagnda Trrigation Project at Chandpur has been considered for
developing Integrated Environmental Management Policy MDIP was undertaken in 1977 and
it's constructed was compleled in 1987, Several environmental components like [isheries, sol
fertility, drainage congestion and wrigation facility have been affected seriously and others may
be affected in the future, A few techniques have been developed for environmental management.
Some of these techniques are complex and need large rescurces and technological supporl. The
main objective of the prescat study 15 to find eut the mutigation measures for the adverse impacts
of environmental components The moedel known as AHP has been wtibsed to analyse for
developing Integrated Environmental Management Policy The methodology was designed for
operationalization of the AHP medel, Data was cellected from Experts and users of MDIP. The
AHP model analysed for MDIP indicates that - to mibgate the adverse impact on [isheries,
‘clascd waicr fish culture 15 the best policy. To mitigate the adverse impact on soil ferulity, ‘wse
of niodern machinery' is the best and ‘reduction of crop cudtivation season” 15 the second
preferred policy. To remove the drainape congestion and I develop the irrigation facility,

‘previde appropriaic stope in ivvigation and drainage canal ' 15 the best policy

Presently there 15 no monitoring system of adverse impacts by the project management. A
proramme for delailed menitoning has been proposed 1t is possible to overcome most of the

adverse impacts and also to enhance the positive ones, if appropriale steps, based on the resulls

of impact assessment are introduced.
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/' INTRODUCTION

1.1 INTRODUCTION

Many Flood Control, Drainage and Irrigation {FCDI} projects have been constructed in Bangladesh
since 1900, Thesc development programs are formulated to generate benefits for a society as well as for
increasing a country’s food production However. due to neglect of environmental consideration, many
FCDI projects are now beset with & number of social and environmental problems oflsetting many tnitial
gains Environmental monitonng ot the FCDI projects is the first pre—condition to formulate remedial

measures in order to make these projects sustainable in the long run,

Yery often environmental damages are noticed at such a time, when there is no scope to go back to the
original statc (pre-project situation) or effeclively recover the damages already incurred. The aim of
environmental planning or monitoring is not to ceasc a development project. but 1o achieve maximum
benefit out of it and at the same time minimise the negalive effects making the project more viable and
acceptable o the community (Mirza, 1921) This has led to the cancepi of Integrated Enviranmental

Management Plan (IEMP} which now has hecome synonymous to environment and economic

Mtanagement,

1.2 ENVIRONMENTAL IMPACTS DUE TQ FCD1 PROJECT

The construction of embankments along the major rivers undoubtedly has environmental bearings The
major benefit of these projects emanates fiom the progressive reduction o elimination of Nood damapes

to crops, livestock, habitation and development infrastructures. They also create epportunilies for

additional development and employment

On the other hand, such programs may also create adverse impacts. The river itself is a dynamic system

cartying large quantities of silt and swect water, The fresh water, besides providing sustenance, dilutes



and disperses effluent. The silt bwlds up soil downstrcam and nourishes aquatic life FCDI projects
disrupt fish breeding grounds in the Nood plains. Fhis s specially important in a country where 70% of
anima) protein is derived from fishcs FCDI projects have also brought adverse changes in physical and

chemical properties of soil, rural health and sanitation, seasonal and perennial wild life habilats etc

(TFCDR. 19%4)

Sinha (1985) noies that the use of static water for agriculture does not lead to increase in output year
afler year Chances of crop yields being sustained are imited. The markets are slow to develop which
initially acts 25 a constraint and mono-crop regimes tend to prevail This leads to shortage of certain trace
elements and acls as a constraint on yields being maintained over years. Suseeptibility to disease

increases. This raises the cost of production apart from lowering the output

The continued Mow of water in irrigated arcas leads to a pradual but perceptible change in the eco-
system; the sub-soil water levels raise, the soil structure is affected, vegetation changes. The water
Hlowing in the micro-systemn not used by the crop for evapo-transpiration percolates below the surface or
flows in the fields. The first leads to a rise in the water level and the sccond to soil erosion, carrying
away soluble nutrients, salts and suspended waste particles. to unintended areas and accumulation of
water in depressions. Accumulation of water gives rise to multiplication of mosquitoes and consequent

incidence of malaria Unchecked nse in groundwater leads to salinily and consequent reduction in yicids,

an cffect felt over large coastal areas

Irrigation projects affect eco-system in different ways Due to continuous [low of water, low-lying areas
are filled up by seepage leading to reduction or non-availability of grazing land Also high yielding

varicties of fodder have considerably fewer yields than traditional vanieties.

1.3 BACKGROUND OF THE STUDY

During the past two decades, Environmental Impacts Assessment (ELA) has become an integral
component of the feasibility plans prepared for development projects in many countries Subsequent to

the 1988 flood, wide ranges of tlood control-related development plans were proposed, ranging from

?
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major river training and embankment construction to cemmunity based fiood proofing. The sensitive
Bangladesh environment comhined wilh the complex adjustments to fiooding that rural people have

historically established. has necessitated a careful review ol (he social and environmental impacls ol

proposcd development plans.,

Meghna-Dhonagoda Imigation Project (MDI™) is a2 combined fiood control, drainage and imigation
project, Tt has a gross area of 17,584 ha. and occupies the major portions of 14 out of the 22 Unions of
Matlab Thana of Chandpur district. The lotal project arca is an isiand surrounded by 00 km. flood
embankmenlt and is bound by the river Meghna on North and West and by the river Dhonagoda on East
and South. Before the project, large arcas were flooded with a depth of 2 to 3 meters every year and
abmost all areas expertenced some llooding, while soil moisture was deltcient for agniculture i the Ram
and eatly Kharif scasons {from Junc to October) 'Ihe project objective was to protect the mterior of the
island from river ficoding, to remove the drainage congestion of MV aman, to increase the"security of
the population, crops and livestock during the monsoon and Lo promote rabi crop cuitivation and

especially MV boro, by providing an irrigation system (FAP-12, 1992a).

Afier the uimplementation of the project, the project area has become completety free from river fooding
and drainagc congestion It embraces a gross area of 17.584 ha, of land our of which 14,367 ha of Jand
15 irrigable. Auricultoral performance of the project subsequently has been very good and there are clear
indications of increased well being in the project population The cropping intensity bas increased from
151% in pre-project condition to 244% in post-project condition The per-acre yield of paddy has
increased to 40-45 mounds from [5-17 mounds in pre-project condition The total amount of crop has
ingreased from 32,000 tong to 1,28,000 1ong in 1992-93 (BWDB, 1993 quoted in [TPCDR, 1994b)

There have been many secondary benefits due to this project. The increased crop production has
increased employment oppertunitics The flood embankments have provided better secunity to crops.
better transportation network and better security to infrastructures. Very importantly, the MDIP has

provided increased educational opportunities by providing flood free environment round the year,

FAP-12(1992a), in a study identified some environmental impacts of the priject. According w FAP the

ncgative cffccts are -
{. Soll crosion in Dhonagoda embankment, espectally belween Nandalalpur and Durgapur,

3



2. Decline ol soil physical charactenistics under the now-prevalent rice monoculture and to the
limited involvement of the local people 1n project operation and maintenance.

Institutional performance, cspectally duning the design and construction stages 1s poor,

el

4 Such changes include the reduction in natural wetland extent, accompanied by the marked

decline in birds, fish and other wildlife. In the {ast three years, fish diseasc has added a further

marked negalive trend.

And thé positive effects are
I Improved sol moisture status and land capability.
2. Increased Crop cultivation reflecting potential 1mpact,

3. Agro-industnial and associated activitics, which have flounished foilowing the increased

agricultural production

A study by 1IFCDR (1994) identificd some adverse and beneficial impacts ol the project. Agriculture,
health and nutrition, employment opporiunities, economy and service, communication, tree planting and
livestock have been the beneficial impacis while fisherics, soil fertility, water pollution, navigation, wild
life, water logging and ground water table were the adverse impact of the profect. ICDDR,B {1994) pomnt
out that there has been no major negative tmpaci on the health or nutritional status of people hiving in
arcas inside the embankment. 1t also points out that MDIP was implemented {rom 1977 to 1991 to
increase agneultural production, cicate employment epportunities and (o improve living condition of the
people of the arca. But the pond water inside the embankment was signilicantly more polluted than

autside the embankment i the dry szason

Hoque et al{quoled in BETS and BCAS. 1994) portrayed the project as a typical example of poorly
implemented, top-down and hazards-evoking one producing more disadvantages than benefits, specially
concerned to social and environmental implications, Specific adverse [mpacts in agricuiture sector
indicated by them include (a} water contamination 1n the impounded drainage canals, {b) deterioration

of soil fenility, (c) non-improvement of internal roads to replace boat traltic,

The Centre on Integrated Rural Development for Asta and the Pacific {CIRTMAP) in it's final repor
{1987} presented some soclo-cconamic data and indicaled some results which need attention for actions,

4



for example, poor transport infrastructure, non-improvement in crop diversity, drought power shonage,

chronic malnutrition, water contaminaton e,

In the study of Socic-Environmental Assessment of Meghna-Dhonagoda lirigation Project, Bangladesk
Centre for Advance Studics (BCAS, 1994} and Bangladesh Engineering and Technological Services
{BETS, 1994) with the financial support [rom the Asian Development Bank (ADB, 1994) made an
assessmett on the exdent of lass of capture fisheries in and around the Meghna-Dhonagoda Project arca

In this study. a sigpificant impact of the emhankment on the natural fisheries has been reporied The
study has also revealed that all categories of tishermen, fish traders and others dependent on the capture
fishertes production for their livelihood, income, and survival have been seniously affected. They also
found out that, soil fertility 15 decreasing because fanners were bound ta apply high doses {quantities) of

chemucal lertilisers 1o make up the nutrient deficit for reasonable crop production.

The project Complelion Report (PCR) of the Meghna-Dhonagoda Imigation Project, 1990 (PCR: BAN
21177 by ADD concluded that the embankment, and the imgation and drainage facilitics dramatically
changed the agro-cnvironment of the area enabling the farmers 10 increase crop production, but activitics
n imigation (for agriculture development) remained to be implemented Lo achieve the full target. The
report included some project related and some gencral recomimendations which include attention for
restoring the bencficiary farmers’ conftdence in flood protection, wmigated crop yields and net tncome,

on-farm develapment procedures to be implemented, imigated crop extension service

i'rom the above discussion, it becomes clear that MDIP has generated both positive and negative elfects
on the environment ‘lhere is no denying the lact that the project has helped increase agriculturai
production along with some associaled negative enviromment impacts. Thus to sustain the posilive
clfects and to minimise the negative effects, there is a need to adopt policy, which would provide an

mtegrated framewoirk for sustainable development,




1.4 INTEGRATED ENVIRONMENTAL MANAGEMENT POILICY IN PROJECT
‘PLANNING

The growing environmental awareness and increasing understanding of development action and possible

environmental consequences have Jed to incorporation of emvironmental Factors in decision-making

process and this is achieved through Envitonmental Impact Assessment (E£LA) in planning. The purpose

of ETAs ¢ 1o assist the pianning and decision making process. E[As are used to foster envirenmentaily

sound decisions and to aid 1 the deveiopment ol an Environmental Mahagement Plan (EMP) for the

respective projects

The 1989, (57 Summit detecrmined that all VAP projects should be formulated with full consideration of
socio-economic, technical and environmental aspects Both the Bangladesh Environment Policy of 1992
and the National Conservation Stratcgy for Bangladesh, incorporate a national requircment for E1IA The
cnvironmental concern was substantially emphasized at the Second Conterence on the FAP in Dhaka,

March 1992, where donars agreed that all FAP projects should be subject to B1A (FAP-160 and FAP-19,
1993).

LEnvironmental Managenent Plan (EMP) 15 a plan to undertake an ammay of follow up actrnaties which
provide for the sound environmental management of a project so that adverse environmental impacts are

minnmised and metigated, beneficial environmental 1mpacts are maximised and sustainable development

15 ensured (FAP, 1992}

in the complex FCDVYI enviromment, proper management of inter-scctoral activitics are essential if
benefits from improvement prograins in any onc sector arc to be fully realized Thercfore, the FCDYI
project of Meghna-Dhonagoda has been {ormulated in the context of an Integrated Environmental
Management Plan {IEMP) to provide an intcgrated framework whemin sclected components are
complementary to the flood control, draimage and imgation prograni, and will mutually reinforce their

impacts on an area-wide hasis (FAP-8B, 1992)

i



1.5 RATIONALE OF THE STUDY

Scveral studies have been undertaken 1n MDIP, but these are sectoral such as Sociv-economuc,
Agricultural, Environmental, Fisheties, and Technical. No attempt has been undertaken for inlegrated
study where the different sectors are inter-related. It is therefore, necessary to carry out the study in

detail. to arrive al ihe best of the Integrated Environmental Policies in MDIP

1.6 ORJECTIVES OF THE 8TUDY

The main objective ol the study 15 to formulate integrated environmental policies that will help oblain

sustanable development in the project arca ‘1 he specilic ubjectives of the study are:
a ldentily and analyze the major environmental impacts of the project.
b identify possibte policy measures that will help mitigate the adverse environmental impacts

c. Prepare tntegrated environmenial management policies for the sustenance of positive impact

and mitigation of negalive impacts.

1.7 METHODOLOGY OF THE STUDY

To achieve the objectives of this rescaich the folfowing methodology (chronological development
chart) has been adopred.

Objectives ol the research

!

Lilerature review

v

Find out the most affected lactors

v

Opinion survey of Experts through questionnaire

|




L v

Find out the possible policy mcasures to manimize the affected factors

- R

Pilot survey for testing ihe analyzing model (AHP} of users’
questionnaire

Questionnaire survey of users

i

Tind out the best alternative choice Lo miligate the respective adverse
factors

!

Conciusion and Recommendation

Fig: 1.1  Research Design

1.71 DATA COLLECTION TECHNIQUES:;

A, Daia collection from secondary sources:
To identily the problems of major environmental effects in MDIP, information related with this topic

were collected from different books, reports, journals, unpublished thesis, scminar papers, magazines,

newspapers. Same office records on this topic were collected to acguire knowledge about their success

and failure

B. Opinion survey:
To identity the mitigation measures of adverse environmental impacts in the project opintons relating to

the respective components were collected from secondary sources and discussed with experts and local
peeple. For this purpose a questionnaire was prepared for listed MDIP experts In that quesiionnaire,

some mitigation policies and also some possible side alfcets were mentioned for cvery environmental

component Lixperts were required to dentify options to take any pelicy and their corresponding side




affects It was an open ended questionnaire to which policics and their canresponding side cffects and

also comments, could be added if expents found them necessary.

C. Field survey:
For Househoid (H/H) survey, queslionnaire was designed to find out the best altcrnative measures to

adverse environmental impacts The respondents were selected randomly from among the cross section |

ol population of the study.

1.7.2 SAMPLING FRAME:

Sampling techmigue
In this research, fur the questionnaire of opinion survey, persons select were expenienced MDIP experts
on envirotmental study and an ‘[ndividoal’ was chosen as a sampling unit, for users’ survey A randomm L

sampling Technique was applied to select the user group of MDIP, who are aware about the impacts on

—
[
L

the project:
/

31 experis have given their opimian m the questionnaire of apimon survey, In the pilot survey 15 persons
were considered, who are living in MDIP bul now stay in Dhaka, for testing the analysing model {AHP) {Il
of users” Questionaaire, Due to limitation of ime and money, a sample of 30 ndiaduals was selected :,'
tor coliecting data tor user’s survey, In the AHP model the individual respondent’s preference weights V]
were considered separately. The normalized weights and the comesponding conststency ratios were
obtained from each matrix developed om the basis of their filled up questionnaires Only cases where
consistency ratio is less than 10 percent were selected for {urther analysis, After sorting and screening
(such as incomplete answer, invalid dala, consistency ratio iy greater than 10 percent) out of these {30

samples, only 99 samples were considered for luriber analysis and for model cahbration, Thus the
¥ 3 P ¥

sample was quite small and result would tend ta be indicative rather than definitive

Survey Peniod
The opinion survey was conducted i the month of January 1998, The pilot survey and the users’ survey

were undertaken during February-April 1998 An individual for questionnaire survey was selected

randomly from their working place during daylime



Desipgn of Questiomnaire
For the questionnaire of opinion survey, expeits had the options to add their opinions and comments in

the questionaaire. An individual survey for users’ was undertaken by structifed questionnaire. The
questionnaire had been distinetly divided into five parts, namely personal information, fisheries, soil

fertthity, dratnage congestion and irrigation facility

1.7.3° DATA ANALYSIS AND PROCESSING:

Collccled data have been presented both in tabular and graphical (orms, Standard computer packages
like MS5-OMice, SPSS for windows were used to analyse the daia, Special sofiware, EXPERT CHOICE

has been applied for Analytic Hierarchy Process (AHP) technique to find out the hicrarchy of policy.

1.5 LIMITATIONS OF THE STUDY

Integrated Environmental Management Policy FCD/I project is a new type of study The study is beset
with some [imitations, which are as follows:

1. The technique AHP (as computer software Expert Choice - 8) is used to analysc the collected data

The soltware has some inherent limitations,

2 1t would have been better 1f morc positive and negalive impacts could be considered. But due to the

time and resource constraint only four impacts have been considered

3. In this research. socio-economic survey and cost-benefit analysis of mitigation measures has been

ignored due to the extend of work which needs to be completed within limited time and resource

.9  ORGANIZATION OF THE THFESIS

The siudy has been organised into six chapters The first chapter sets out the research abjectives and the
" methodologies to achieve those objectives. Chapter twa describes the physicai situation of the study

Wl




area, Chapter three presents the existing environmental condition of the study area as well as the
environmental components, which were affected by Mephna-Dhanagoda imigation project Chapter four
describes the experls® opinion to find out the mitigation measures and their side affects to minimise the
adversc impact on environmental c'c-mpnnent& by MDIP. Chapter (ive presents the detail analyses with
Analytic Hierarchy Process (AHP) technique Lasily, chapter six provides a summary of the research

and suggests policy recommendations and the need for funther research direction.



CHAPTER - 2

THE STUDY AREA

21 INTRODUCTION

The study area is Meghna-Dhonagoda irrigation profect whose location, description and selected featurcs

have been deserbed in this chapter.

2.1.1 LOCATION

Meghna-Dhonagoda Imigation Project (MDID) is located in Matlab Thana of Chandpur district which is
situated in south-eastern Bangladesh (Fig 2.1). The area hes between latitudes 23°-20" N and 23"-29"45
N and between longitudes $0°- 45-15° E to 90"-35-35" I The project has a gross area of 17,584 ha. and
necupies the major portion of 14 out of the 22 unions in Mailab thana [t is located on an island surrounded
by the Meghna-river on the north and west and the Dhonagoda, 2 branch of the Meghna, on the east and
south (Fig 2.2} There is no town ar administrative centre above union level in the project area. The thana

town of Matlab lies tmmexhately south of Lhe project across the Dhonagoda rmver,

2.1.2 PHYSICAL CHARACTERISTICS

The project arca is a low flat alluvial deita and is completcly surrounded by the nvers Meghna and

Dhonagoda. The project area does not have any well-defined ground slope Tn general, the middle portion is

slightly lower than the fringes, There are small patches of low lands scattered mostly in the eastern pan of

the projeci area.’ Land types based on flood depth of Matlab thana which includes the project is given in

Table 2.1, Topographically, the arca may be classified as follows:

i The northern half of the area is an undulating terrain having a ndgeline running from

Mortheast Lo Southeast.

L
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ii. The cxpansion from the central part to the southern part forms a natural levee of complex terrain

iii. The southern par forms low lands having a number of khals intertwined to form a creek area

Annual Rainfall averages 2300 mm Before the project, large areas were inundated to a depth of -9 feet
every year and almaost all areas experienced some flooding, while soil moisture for agriculture was deficient
in the rabi and early kharif seasons. Over most of the area either only a single aman paddy crop, or & mixed
aug/aman crop followed by rabi crops of low water demand, was grown A network of fresh water but
weakly fidal khals (natural channels) intersects the project avea These prowided the main means of access

during pre-project but were in litile usc for imgation (FAP-12, 1992a).

2.1.3 SOIL CONDITION

Genetically, the sails are unmature in the project arca. None have prominent genelic soil horizons within the
column. Sait profilcs are little developed. Gemeral soil type and its extent in Matlaby thana is given n Table
23 and distribution of soil texture in differcnt land types is given 10 Table 23 It may be noted that the

project area covers only 67 percent of the total arca of the Matlab thana.

Table 2.1 Land type based on ooding, depth in Matlab thana

High land Medmen high Meduon tow Linw land Vory low Total land

<1 3m land 0.3-09 -1 8m 1.3-3.6 =3.bm

Arcatha.) 13 415 20972 4RG3 1 20,282
Yool total 0,08 1.54 TR0 i%.62 0 T{H}
Sewree iFCDR, [F2, =73
Table 22 General soil type and ils cxlenl in Matlab thana
Soul vpe Exient fha ) Percent
{alcarcous groy floodplain soil 1347 513
Moncalcarsous groy Moodplain sotl | 7476 G 49
Noncalcarcous dark grey floodplam soil 7447 2333
Made land i3 I

Source (FCDR, 1992 7.3
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Figure; 2.1 Localion of MIE in Bangladesh
Source IFCDR, 1995
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Table23 Distribution of sail texture in different fand types in Matlab Thana {in Lia)

Land rype Soul type Total
Sandy lpamy Sl Clayey

Highland - I3 - - 13
Moedumld - 4005 - - 405
Mediien fow - 20972 - - 20972
Low land - 3082 - 15! 4 83
Total - 24472 - L& 16,282
Souree: IFCTR, 1192 p-73

In the pre-project period, the soils were annually inundated and renewced by river alluvium deposits every
year. Due to water logging condition during rainy season, sub-soil layers show brown spots, yellowish
brown strips and mottling, which are presumably due to leaching of the ferroginous compounds from the

upper layers Occastonally, dark spots of mangancse and iron salts are found in some places of the soil

matrx.

Souls are weli drained in the dry season, but have impeded drainage dunng monsoon up 1o Autumn scason
Top soils arc acidic when dry hul become near ncutral when fiooded Lower layers are mainly neutral to
moderately alkalme in reaction According to results of anger borings. carmicd out in May to July, 1977 the
subsoil upto 30m deep consists of two layers' Brown sandy sit (top layer) and gray silty sand. The

thickness of the Lop layer ranges from 1.2m to 2.7m, and the bottom of the lower was not seen in the boring

lops (IFCDR, 1992)
2.2 FROJECT HISTORY

BWDR and the Asian Development Bank identified the project in 1975, Feasibility studies were conducted
with ADB funding in 1976-77, and the project was appraised by ADB in 1977, Construction by BWDB
commenced in 1978 and the embankment was completed in 1987, four years aller the scheduled complction
date of 1983, Rreaches of the embankment on the castern (Dhonagoda) side of the project occurred in both

1987 and 1988, with decp and rapid flooding of the project interior. major ﬂamage to the imgation canal

la




system and much sand deposition in the vicinity of the branchcs. A rehabilifation programme is being

implemented by BWDB, but at the tinic of the FAP 12 RRA in March 1991 over 3,000 ha. of the imigable

area remained without direct canal supply due to unprepared flood damage (FAP, 1992a)

Prior to the MDIP there was no flood protection and imgation m the project arca was virlually absent.
There appear to have been no local iniliatives to prevent flooding by bunds; instead, agriculture was
adjusted to the normal range of monsoon flooding and homesieads were on higher land such as the ndges
In between the lower troughs and depressions there was himited private imigation for example by LL.P from

the farec khals in the area Hence, thets was no wide spread expenence of public mvelvement in water

management on which the project could he hutlt,

2.3 PROJECT DESIGN AND ORJECTIVES

The overall objective of MDIP* was to bnng about a transformaltion in the hydrology of the area favourabie
to introduction of MY paddy in both the monscon and dry scasons. The mansoon chjective required both
excluston of the deep river flood and provision of drainage to prevent congestion of the high volume of

rainfall while the dry season ohjective required provision of irrigation factlities.

MDIP 13 therefore a combined flood control. drainage and irrigation {I'CDI) project. The main design
{eatures were a ring embankment around the penmeter lor flood protection, and an intemal network of
gravily flow canals [or dry season icrgaton, and a network ol draihage channels (mostly linked pre-existing
khals) for drainape of excess rainwater in the monsoon Ewvacuation of drainage water is by two pump
stations, one at Kalipur at the northem end of the project | and the other at Uddhamdi at the southemn end.
‘The main pump stations are reversible and can be uscd to liA water into the irigation canals in the dry
seasons The drainage valume is however mach larger than that required for irmigation and Lthe pumps were
sized to handle the monsoon drainage requirement Pant of the arca can not be commanded by gravity flow
frem the mam pump stations, and there are therefore two haoster pumnp stations, at Dubgi, and Eklaspur, 1o
command the igher arcas The canal system is designed to comimand a total of 14,367 ha,, the remainder of
the gross arca being too high to command economitcally (FAP-12, 1992a).
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MDIP was to avoid sacoficing the internal navigation access provided by khals in achicving the project
ohjectives in lood control. Navigation locks at the outfalls of the mam khals were therefore planned Tn
addilion to maintaining the pre-project water transport system, the project also had an objective of

mpraving the land transport system by canstructing or upgrading of village roads

2.4 PROVECT STRUCTURES

The structures planned and actually constructed to achieve MDIP's objectives are summarised in Table 2.4,
The desagn 100-year high watcr level of the embankment was set al 6 7m, above PW1> datum, which agrees
well with the 100-year flood The actuai crest height of 7.6m. PWD datum includes a feeboard of 0.9m.

The embankment was in no danger of overtopping in 1987 or 1988 (FAP-12, 15423),

As can be seen from Table 2.4, there was significant variation between the structures originally planned and
those actually built. The erosion problems, which allected the embankment aﬁd resulted in it being rotired 10
a shoricr alighment, need to be discussed OF the irmgation components, the third booster pump station
envisaged for the castern side of the Project was removed from the detail design as it was not economically
justified by the additional command area, but the length of canals constructed by BWDB was almost three
tines that onginally planned, due 10 BWDB assuming tesponsibility for the tertiary network. The onginally
planned envisaged provision of navigation locks and of an improved road network, was constructed The
navigation locks ware downgraded transhipment points during deiailed desipn, and even these were not
actually constructed, None of the road network was built, although the planned number of bridges was
constructed. Neither the BWDB nor the ADB PCR give the underlying reasons for these changes, but it

seems highly ikely that they were forced by the scrious cost over-run of the project (FAP-12, 1992a).
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Table; 2.4 Summary of main project features

Item Neo/Lengthikm) No./Length{lan) No./Length (km} Hemarks
As Planned As Damaged Repanred/ MNeed
Implemented 108 7and T98% Modificd | repair/Nods
frealion
A. Floed ' 65 ko 60 km. 46,78 lan 46078 - -
embankment ki,
B Pumping stabions - - - -
Mazn 2 Nos 2 Nos - - - -
Booster 3 Mps. 2 Nos - - - -
C. lrngation canal
Main & sccondary 97.5 km. - - - -
Tertiary 128 5 km - - - -
Taotal 75 km. 218 km. 162 28km. F4. 70 kin, | 1350 km, -
D. Imigation
Rzulator 59 Nos 69 Mas, - - - -
Imygation conduit 14 Nos. 14 Wos, 2 Nos 2 Nos. - -
Check i 42 Nos. 42 Mo - - - -
Tum gt | 387 Mos 387 Mos. 358 Maw. 358 Mos. - -
Escape | 17 Nos I'7 Nos. ! Nos I Nos - -
Anqueduct 3 Naos 3 Nos. - - - -
E. Draage canal 1640 krn. 125.5 km 38.25 km, - - -
F. Dramage Structure
Drainage condut 39 Mos. 39 Nus. T Mos, T MNoa, - -
Combined strictures 14 Nos. 14 Nos. - - - -
Water controf stre 9 Mos. 9 MNos, - - - -
(. Bridges T2 Nos 72 Nos 6 Nos. 6 Nos - 20 new
bridges
const-
ructed
_H_ERoads 70 km, Mil - - - - -
I_Navigation locks 2 Nos. il - - - -

Sources FAP |2 BRA survey, 19922 p-29

2.5  ORGANIZATION AND MANAGEMENT

BWDB 15 the principal executing agency of the project, and it was also responsible for the whole of the
project implementation except agricultural extension, agncubural research, fishenes development,

marketing and credit. Although at present there is an extension component of waler development Board




working in the project area, 1t is likely that in future thes component will be abolished and the full load of
exiension works will be done by the extension people of Ministry of Agriculiure. Other agencies involved

are Mimistry of local Government. Rural Development and Co-operatives, Ministry of Fisheries and

Livestock (IFCDR, 1992),

2.6 . PRESENT OPERATION AND MANAGEMENT PROCFDURE

In gencral an operalion service of an indwalion project has, as ils chief ohjective, the timely delivery of the
ITigation watcr necessary to satisfy crop water requirements. At the same time the fandamental requircment
for successiul operation is proper mainienance. Some important aspects of operation and maintenance of

Megzhna-Dhonagoda profect are given below

Manpower and Training: The projecl has required number of officials as per the O&M manual, Some of
them received traiming but duc to transfer pracess some officials (rained specifically {or this project hawve
already left the project There is no formal in house training program in existence at preseni in the project.

The manpower of the project is given below

[ Bupenntending Cngineer I no,
Z  Executive Engineer 2 no

3 Sub-divisional Engineer 5 no
4. Section (Hlice 14 no,
5. (ther Staffy 37 no
Equipment

The project has bulldozer, crane, dumptruck, shoveldozer, jeeps, speedboats and other kinds of equipment

although many of them are not 1n running condtion



Decision Making Process
The project officials take most of the decisions concerning operation and maintenance of the project. The

Supenintending Engineer (SE} has the ultimate responsibility of the project O&M and thus he takes all the
imporiant decisions Executive and sub-dwvisional engineers can also take decisions in less iniporiant matters
orin case of emergency Decisions Iike starting and stopping of main pumps, operation of drainage pumps,
closing or opening of the gates ete are taken by project officials Bencficiary involvement is mostly through
representation of oflicials through their representatives and outlet committees This project s not a big one.
As such, problems can be identified and brought to the notice of oflicials yuickly and dccisions can
accordingly be made. Farmers can draw attention of the officials regarding drainage congestion within hours
and pumps are then operated until the problem is solved. Need for maintenance work s assessed through
observation, surveying, and mspection or by ohserving the unsatisfactory performance of the structures

Officials complained that Jack of fund and facilities sometimes result i unsatisfactory maintenance works

(IFCDR, 1592)

2.7 PERFORMANCE AND CONDITION OF PROJECT STRUCTURES

Project Ferformance before 1988 Fload
During the 1937 flood a portion of the embankment on the Dhonagoda, near Durpapur on the eastem side

of the project, was breached, and another portion at Rishikandi near Durgapur was breached by 1988 flood
From nver gauging at Chandpur on the lower Meghna, the 1988 flood was only about a 1-in-19 event, and
the 1987 a 1-mn-2 event, whereas the embankment crest level was designed for a 1-in-100 yecar event, This
confirms the evidence ol BWDB reports and local residents that the breaches were due to embankment
and/or subsoil failure, not to overiopping. Both the 1987 and 1988 floads caused widcspread damages to
the recently completed irgation systemn. and an arca of several thousand acres inside the breaches was

badly affected by sand carried by the resuliing high-velacity flows (FAP-12, 1992a),
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Performance since 1988
Since 1988 twao of the three major engincenng components of the project - the embankment and the

pumping stationg- have lunctioned eflectively. The repaired cmbankment has successtully withstood the
1989, 1900 and 199] flonds, and on this evidence now seems adequate to withsiand the normal yearly

lioods caused by the Meghna and Dhonagoda rivers in the project arca There is still cause for serous

concem, however, over the erosion Lhreat to the main embankment This remaing severe both in the region
of the 1987-1988 breaches on the castem side of the project, and in the south-western comer and on the
weslern side, where continued erosion by the Meghng s hkely, Fensive and cxpensive programs are in

hand for ammounng the mast vuincrable stretches an the side.

Discussion with RWDL staff on the operation of Uddhamdi and Gklaspur pumping stations gave no
cvidence of serious drainage congestion in the project area. This sityation is possible because the two
primary pumpg stations were designed (o satisly major dramage requirements, and have so far operated
without problems The pumping stations have also been able to meet the dry season water supply

requirement, leading to dramatic increasc in imgated cropping in the Boro and Aus seasons.

Third main component - the imgation canal system - remains extensively damaged, although a rehabilitation
program is gradually bringing it back into full operatton This has not m fact prevented the appearance of the
expected dry-scason agricultural benefits The pump stations have been able to assume the required water
supply, and a mmxture of ad hoc operation of the damaged parts of the system and private initiative in

providing low-lift pumps has been able to deliver it to fannery’ felds.

Due to tack of proper compaction. randomly scattered rat holes, cattle grazing along the slope of irrigation

canal dykes and local people using sides of these canals for bathing and washing clothes, severe damage is

being caused to the interior sides of the imigation canal dykes

The as-built 14 1t crest width in most parts of the flood embankment scems (o be adequate for road traffic
although this widih is hardly sufficient for passing of two standard vehicles At present mini-taxi services
have been well established from the ferry ghat opposite Matlab Bazar to Kalipur Bazar. Passenger road
transport has been found quite attractive to local people, compared with the previous waier transpor
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system, due 10 reduced travel time. However, the road network in the project interior remains rudimentary.

Consequently, in the absence of the pro-project internal water transporl system, farmers are facing

additronal unit transport costs At the same time their lransport requirements for both inputs and outputs

have risen dramatically due to agricultural intensification (FAP-12, 1992a).

Project Performance during the [998 Flood
The 1998 flood is the severest flood on record at Chandpur. Being subject to the combined flow of the

Padma. which flows south and joins the Meghna, (he project by default is at its most vulnerable state.
Since the second week of July when the water level was flowing above the danger level, the project

waried experiencing multifarious problems The damages inflicted on the project embankment are

summarized in table 2.5

Table 23 Damage asscssinent of MDIP dering [998 fleod

Types of Seepage Botling Piping due to rat Sliding

damages holc c/s slope tfs slope
Extent of 250 nos 322 nos #3 nos Il m 2525 m
damape

Source: IFCDERE. 1998

The main reason tor such damage may well be attributerd to the persistently long high water level
beyond the designed level and the head difference between the inside and outside water levels, the
weak soil propertics of the embankment, and the madequate design ol the cmbankment. The most
parts of the embankments were constructed with sandy smls that are lavourable for creating piping and
secpage problems. The embankment has been re-seclioned for 12 km {width of 20 feet, as
recommended in the feasibility report, has been developed and the /s slope has been re-sectioned 1o
1-3} These rehabilitated sections did not suffer much except some beiling problems The main
problem heset the old portion of the cinbankment, especially in areas adjacent to the launch ghats

where people’s movemnent on the embankment is mere and in arcas where there are borrow pits on the

oy,
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Owing to very weak foundation matcrials, watcr seeped through the foundation soil and caused boiling
in the ¢/s Noodplains al numeraus places Two arcas, severely alTected by sliding at Sepaikandi and

Beltoli. where the head difference between Lhe inside and outside water level were 18 feet and 15 feet

respectively during the flond and there are low depressions at the cfs

2.8 SUMMARY

In this chapter. physical situation of MDIP has been discussed From the above discussion it is found that
MDIP have so many drawbacks, which also has impact on cavironment. The construction was affecled by

persistent problems, some of which reflect shorteomings in planmng and design, while other relale to the

wtandard of construction and the quality of its supervision
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CHAPTER -3

THE EXISTING ENVIRONMENT OF THE MDIP AREA

3.1 - INTRODUCTION

Tn this chapter, most of the environmental components that are affected by the Meghna-

Dhonagoda Imigation Project have been discussed Secondary data and finally the author’s

judgement have been the basts upon which the existing environmental condition of MDIP has

been portrayed.

32 ECOLOGICAL ENVIRONMENT

3.2.1 FISHERIES

The entire Mcghna-Dhonagoda area was & flood plan that used to remain under water upto a
depth of 2-3 meters from June to October, The area used 1o be rich fish breeding ground
especially for sweet water prawn, This fish breeding ground is now Jost Actually no attempt
was made (o study the capture fisheries production situation and the social and economic roles
such fishemes production play in the lves of the people, compared to pre-embankment
situation The fish production and the number of fishermen has dechned in the post project

period due to embankment construction, closure of khals and dramage development.

-
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‘e CIRDAP benchmark survey report, conducted in 1986, provided information on the
number and areas of different water hodies, types of (ishing and fish cutput within MDIP for
the pro-project period. The total number of fishermen now has been estimated at about 3000 in

the project arca {FAP 12 | 1992a). The average daily catch and fishing days per year per

fisherman are shown in Tables 3 T and 3.2,

Table 3.1 Average capture fish catch per Fishermen per daytkg. )

htems Fish catch per Fishermen per day
Now 27
Belore project 4.4

Source * FAP 12 PIG survey, 1992, p-7 |

T'able 3.2 Average number of {ishing days per fishcnnen per year

Items Peak period Lean penod Total
Now 126 130 276
Before project 118 1534 252

Source ; FAP 12 PIE survey, 1992, p-7.1

The sharp difference of present average catch from thal pre-project indicates rapid decline of
fish production n MDIP. The average daily calch has declined by ahout 39 percent in MDIP

The RRA team (FAP, 1992a) also reported a 75 percent loss of tish calch in the intenior water
bodies, The average number of fishing days per fishenmen per year has increascd slightly
between now and the pre-project situation, The average fishing days per year are relatively high
in this project ag a result of the tming and duration of flood and the scope for fishing in
ditferent 1ypes of water body. The peak fishing season extends from Apnl o November in the
mmpacted area and the lean fishing season varies frem Decemnber to March (FAP 12, 1992a).

The main causes of the decline in capture fish stock and catches as reporied by the fishermen

are presented in Table 3.3,
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Table 3.3 Fishermen's Views on Canscs of Projeet Impaet

Causes of [mpact Porcentages
sl access blocked by embankment 43%
Drving of water bodics 1 7%
Deercases in fishing arca 30%
Less fish 4%
Gods wilt 4%

Source FAP 12 PIE survey, 1992, p-T2

Table 3.3 shows that the majority of fishenmen in the impacted area (43%) are of the opinion
that blockage of migratary routes is the main reason for reduction of catch and fish stock in the
impacted area, The ncxt most umportant reasons as stated by the fishermen are decrease in
fishing area and drying of water bodies These findings are quitc simular to the findings of the
REA which found that the obvious cause for decline is the prevention of fish migration into the
previous flooded areas by the cmbankment and [oss of spawning areas in the shallow and slow-
Moving ﬂof;-d waters, This project has most effectively controlled the annual flooding and
thereby resulted in a sharp reduciion on the arcas of regularly inundated plains. Moreover,
imigation and drainage channels have greatly reduced the beel areas, rendering a vast area of

walter bodies scasonally if, not permanenily, dry.

[t is cmphasised that natural capture fisheries production, cannot be replaced, from either
biological, social or economic points of view, by other measures such as fish cuiture in ponds,
irrigation canals etc. Recently, an understanding belween the Ministry of irngation, Water
Development and Flood Control and the Ministry of Fisheries and Livestock of the
Governmeni has taken place to the effoct that the water bodies i and around FCD/1 will be
handed over to Department of Fishenes (DOF) to develop them for fish culture programs, In
ihe MDIP area. the DOF has underiaken consiruction of a series of fish ponds on the BWDB

borrow pits immediately outside of the embankment through 1e-cxcavation of the borrow pits

(BETS, 1994),
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Although the Department of Fisheries is cncouraging aquaculture within the project arca, it is
doubtful whether the loss in fish resources due to interference in the feod plain can be

recovered Morcover, the cultute fisheries will never be able to compensate the loss in the

diversity of fish species due to loss of food plain {IFCDR, 19943,

The project has provided a good opportunity for pond fish culture and restocking of water
bodies within the project with quality fish seeds due Lo their protection from annual flooding.
Unfortunately, little attempt has been made by the DOF extension officials to develop fish
culture, only local landowners were found to have benefited instead of the displaced fishcrmen

and tandless lahouiers who were targeted in the Feasibilily Repert (FAP-12, 1992a)

As reporled by MDIP authority, several programs have been taken to develop the fish culture
in the project. 300 acre of ponds are developed and 300 acre of ponds arc under processing for
fish culturc. 30% of 173km-drainage canal was taken for fish culture Now they are trying to
exlend thei-r program — provide another 30% of drainage canal, developed borrow pit, ditches

et and (o utilize the irrigation canal during lean period for short time fish culture,

3.2.2 TREE PLANTATION

Tree plantation play an important role in the environmental balance and economic life of the
people in terms of providing food and nutrition, constrection matenals, biomass fuel, fodder,

shelter and shade, windbreaks. organic matter, erosion control and the balance between tlood

and drought

The embankment have given rise to the opporlunity to tree plantation. A porion of the
embankment has already been brought under babla plantation. Moreover, protection from the
yearly flood has given nise to the diversily in tree species. Many species which are tolerent to
{lood such as jackfiuil, lemon, banana are now abundant in the project arca. The diversity in

species always bears well for environmend {IFCDR. 1994)
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‘Though the trec plantalion is more benefited for National and Environmental points of view,
but during the 1998, the project was additionally endangered by trees on the embankments.
There are thousands of large trees along the /s slopes of the embankinent and in some parls
also on the cfs slope, which are now threats to the embankment When wave action dislodged
trees, they created holes, which ultimately lead to piping in the embankment. Even the shaking
of wrees owing to wind caused gaps along the tree roots through which water seeped [t was
taken care of by cutting the branches and placing them on the slope. Cutting the soil duning the
low water and performing good compaction of the soil prevented the leakage of water through
the waps of trec roots (weakencd by the wind action). So although trees are environment
Friendly, they are obviously not embankment fiendly. Cutting trees seems to be the only
option. However, trees on the ¢/s may be protected and alternative species may be planted to

balance the concermn of enviromment and embankment.

3}  PHYSICAL ENVIRONMENT
3.3.1 FLOOD CONTROL AND DRAINAGE

The MDIP was designed to provide complete nver flood control and drainage The Project has
been very successtul in providing flood control and drainage benefit to the project area. The
entirc project area is now flood free providing better security lo crops and infrastructure. The
main paramelers here are the Jevel, timing, and ratc of nse, duration and extent of floods. In the
Priyect Area Hlooding coniinues to resull {rom heavy monscon and sometimes pre-monsoon
rains. but since 1988 the Project has achieved ils objective of complete river flood controt,
However, the cnvironmental assessment must address what has actually happened. Reality is
that in two of the five project years, the project arca, was devastaled by the Dhonagoda

breaches In the south west, over 1,000 ha of land had to be penmanently sacrificed to the

Meghna (FAP 12, 19924)
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An imporant point 1s that the 1987 and 15988 breaches were structural failures, despite the
exceptional river levels, the embankment was not topped. Even the most casual inspection of
the Dhonagoda bund beiween Nandalalpur and Durgapur indicates that the next time if
scriously attracked by the river, another major breach will occur, The embankment is riven with

gullies and riddled with incipient piping, possibly related to rai-holes. Thus the nisk factor in

impact assessment is considerable in this area

Similarly, over a much longer timeframe but even more inexorably, the Meghna embankment in
the west will always be threatened T'he cost of maintaining it near Eklaspur is plain to see, as

concrete block defences are hastily being estabhished.

It is apparent. therefore, that despite what may be temporary succcss in {lood controt, the long-
term technical sustainability of this project is seriously in doubt, except at yet more cxorbitant

cost. Even with fiunds available, a very much higher standard of inspection, maintenance and

emergency (lood response will be required than has been scen to date.

Part of the problem is that MDIP is located in what is siill a very dynamic landscape, where in
comparativcly recent peomorphic time a huge river once flowed., The natural fluvial and
sedimentary activities in the area since then have yet to establish fixed pattern for themselves.
An understanding of these geomorphologic uncertainties during project preparation might have

led 10 a sounder project concept, in both environmental and econommuc terms.

This situation, therefore, poses problems for both environmental and economic evaluation, but
especially for the former, since (looding is the most important prinary environumental wsue. On
this basis, moderate positive impacts arc assessed, with only minor ncgative impacts These
assessments reflect the great success of flood conirol {(post-1988), the damage and loss of land
in other years, the considerable risk factor, and also a degree of local dissatisfaction everywhere
with the efficiency of drainage. The breach floods. it must be noted, caused loss of crops,

property and even life through out much of the Project Area, as reporied at Byasds in the north,
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at Satak: and Subandi in the north west, and al Machua and near Thetalia in the south (FAP 12,

1992a),

The 1998 [ood is the severest food. the project started experienced multifarious problems
which are discussed in the previous chapter. As rcporied by BWDB, there was very hittle
drainage congestion problem inside the project area during the flood. The water level
inside the project was only slightly higher than the design water level of the 2 56m and
mamntained almost a constant level The higher than designed water level was purposefully
mantained. Water was pumped from the surrounding rivers to the wrigation canals to
minimize the head difference between the nside and outside of the project Pumps could
nat he operated for 5-6 days as the river waler level was exorbitantly high. But it did not

cause much harm except some temporary problems in the lower pockets.

332 SOIL EROSION

The soil crosion to occur, from the nverbank erosion of some parts of the embankment is
under threat, The less immediately threatened westerm bund is suffering some erosion but it is
on the more crtical eastern side, especially between Nandalalpur and Durgapur, that the
situation is most serious. Gullying and piping are pronounced. The overall impact remams

major hecause of the very high risk factor involved (FAP 12, 199Za).

During the fiood of 1998, bank crosion assumed a serious tum in the western parl of the
project at Mohanpur and Dashani, The river progressed about 170m inward in three months 1o
this part, and the project’s lifc was at stake if' protection measures were not taken immediately.
Around 3km of such embankment reach along the Meghna were under threat. Arcund [.5-2
km of the Dhonagoda side were also under threat ffom crosion problem in the east-southern
part of the project at Gazipur, Shibpur, Amirabad and Torki. River protection measures in

mMohanpur have been largely damaged by 1998 flood (TFCDR, 1998)
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Southern part of flood embankment is being severely affected by wave action causing the soil

erosion in the riverside slope of the embankment. Soil erosion is also ocourring and reducing

the design section due to rainfall.

The MDIP is totally surrounded by the river Meghna and Dhonagoda, so that the meandenng

phenomenon is also the another cause of soil erosion in the river bank.
333 WATER LOGGING AND DRAINAGE CONGESTION

Some patches of the project area do suffer from water logging. Water logging in drainage
channel create water pollution at the point of Udamdi and Kalipur pump house However the

problem may be considered as of very low impact 1n nature (IFCDR. 1994},

Drainage congestion is increasing day to day due to power failure, mechanical problem in the
pump. lacking of efficiency to operate the pump by operator The drainage congestion also
create to uge the drainage canal for fishing purpose making cross bundh across the canal by
local people. The catchment area of the dramage canals is also blocked duc to upplanned road,
bridge, culvert constructed by different organization. The drainage canals are being closed due

to domestic use by the local people like construction of washing place, latnine et

3.3.4 SOILL FERTILITY

The land i the project area is a newly formed low tlai alluvial delta. The land is mainly medivm
low to low Having no well-defined ground slope. The soil analysis suggests the soil type to be
as sandy loam and slightly acidic. The organic matl.erl conlent is low and Nitrogen content is
also near the critical level. Phosphale content is however ahove the critical range (TFCDR,
[995) Duc to absence of vearly flooding, the project area is now deprived of yearly
nourishment As a result, it can be expected that nutntion level will go down which has actuaily

happened. Organic nitrogen level now stands at 0.73%, which is much below the critical level
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of 1.1% {IFCDR, 1994). Now farmery’ are used to apply high doses of chermical fenilizers to

make up Lhe nutrent deficit for reasonable crop productions.

From thc soil test results, underiaken in collaboration with SRDI Laboraiory, it is evident that
the Organic Matter (OM) contents of the soll have detenorated 10 an alarming stage In lerms
of other nutrenis contents also, particularly of Nitrogen, th:phnmg., Potasainm, Sulphur and
Zinc, the fertility status 15 poor. Thus situation has been created by replenishment of lloodwaters
by the embankment, Farmers were bound to apply high doses of chemical ferlilizers to make up

the nutrient deficit for reasonable crop productions.

34  HUMAN INTEREST
34.1 EMPLOYMENT OPPORTUNITY

The continuous embankment rehabilitation and draimagefirngation canal re-excavation work
generate considerable employment opportunities, Moreover increased agricultural activity has
also pencrated farming opportunities (IFCDR, 1994).These bave all received very positive
impacts from the Project since 1988, but dunng the first two years the breach floods prevented
any marked wwtial improvement, Thompson (1990) notes the negative impacts of the 1987

floods on employment and imcomes in the MDIP area

It was chserved during the discussion with the local people and MDIP officials, employment
opporunity has been created for the following reasons —agriculture sector developed for the
whole year, developing scientific fishing pelicy, communication development in transpert
scctor, lHome stead farming, developing Livestock and Dairy farm, small trade like Handy
craft, increasing the working facilities of NGO, LGD, R&H, Public Health, DAE ac Al of

these opportunities have been possible duc to flood free environment created by MDIP.
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342 COMMUNICATION (NAVIGATION/T RANSPORT)

Project Planning originally included the somewhat contradictory elements of navigation locks
i the embankment to maintain pre-project boat transport and a comprehensive internal road
network to accompany the embankment road, Neither were buill, which has created some
problems for bulk transport within the area. The village roads are suitable only for pedal
rickshaws, since 1988 they have probably been usable during the wet season 1o a much greater

extent than pre-project, although the 1987/88 breach floods caused them damage.

The embankment road is usually motorable throughout, although subject to the nsk hazards.
However, there scem to be only two vehicles (both belonging to BWDB) in the area, which
siill has no vehicle Ferry links with the outside world, Mini-taxis ply the eastern embankment,
but generally only as far as Nabipur or Beltali, even though the Dhaka nver launches come to
Kalipur Large stcamers and river kumches sull dorinate peripheral transport, although the

embankment road serves both the external Averine areas, in addilion to the project area (FAP

12, 1992a).
343 IRRIGATION FACILITY

Within the project area imigation water distribution is mainly by gravity flow, but there are also
two internal booster pump siations to il water to higher water The canal system commands a
rotal of 14.367 ha, The remainder being excluded as it was considered to be too high to be
imgated cconomically During the non-monsoon half-year the project area was flood-free, and

moisiure deficit for paddy production occurs on most land from january onwards

There was a little development of imigation during pre-project period, only a rclatively small
number of LLP's were used to raise water from the tidal khals and small area was imgated by
traditional manual lifling methods. Ground water irrigation by DTW is possible in the area, bt

the depth of looding in the monsoon would have made fixed pump installations vulnerable

excepl on the highest land

i)
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As reportal by BWDB, about 7.500 ha area have been achieved for irrigation Facility out of
targeted 13,600 ha (which is now reduced 1o 80% due to creating new Homestead)

A number of defects were identified in design and construciion level. In many cascs local
people have constructed unauthorised pipe turitouts from the immigation canals, indicating that
the turhouts originally provided were insufficient in number and inappropriately placed. Some
turnout locations have been found 10 be useless duc to borrow pits dug on the outlet side
Pipes used in tumouls are madequare in size in many places and in some cases the beds of
turnout pipes are inconsistent in level with the canal bed Due to poor workmanship, waler
[eakage has been found in some aqueducts and drainage conduits In a few cases levelling of
the structures both with respect to each other and with respect fo the canal bed was not
maintained. The crest level of one escape was found (o have a higher level than the check gate

and regulator on the downstrecam side (FAP 12, 1992a).

3.5 SUMMARY

From the above discussion, it is clearcd that the project has effectively prevented the annual
flooding and greatly reduced flood of the project areas. But it has inflicted adversc impacts on
some environimental components like fish culture, soil-fertility and drainage congestion, Other
enviromunental components although not affected senously ai present but these may be alfocied
in the fiturc. Therefore, an intcgrated approach to environmental management directed

towards mininusing adverse environmental effects is essential for sustainability of MDIP,




CHAPTER 4

MITIGATION OF ENVIRONMENTAL IMPACTS OF MDIP
THROUGH THE APPLICATION OF AHP MODEL

4.1 INTRODUCTION

FCD/ project such as MDIP has generated several environmental impacts and these need to
be furthcr analysed to find out the significantly alfected environmental compeonents. From
the discussion of previous chapter, four environmenial compenents that are more affected by
MDIP have been identified In this chapter, an attempt is made to find out the mitigation
measures to mimmize the adverse impacis of thesc four environmental compenents of
MDITP and also to find out the side affects caused by the mitigation measurcs. Detail concept
of ATIP model, it’s calibration procedure and analysis process of experts’ (Appendix A)

opinion by the AHP model that has been discussed in this chapter

4.2 Al MODEL DESCRIPTION

Complex problems of choice are ofien so tangled that human minds are not capable of
considering all the factors and their effects simultaneously To solve complex probiems they
do not necd a more complicated way of thinking Rather, they need to view their problems
in an organized frame work, elaborated m a new way that makes it possible for decision
makers to capitalize on their valuable personal knowledge. Individual attitudes towards
different choices were analysed by Analytic Hierarchy Process {AIIP). Decision making

with AHP, it’s principles and axioms, 1t’s causes of inconsistency in the sample, it’s model



structure, also it's scale of ranking the individual’s opinion. and it's calibration procedures

were discussed in the followmg sub sections.

42,1 AHP EVALUTION

Thomas 1. Saaty developed ALLP in 1977 for military contingency planning to allocate
scare resources, and for political participation in negotiated disarmament agreement,

Vargas referred that it is a muliiple critefion evaluation methodology that is both

descriptive and prescriptive,

Saaty {1987} discussed how the rank of a set of altemalives changes when a ncw,
criterion intrudes into the old set of criteria or when the imporance of the critena
depends on the number of alternatives and on the strength of their ranking. Thus even
inclusion ol an aliernative can change the ranking order of the previous set. In a complex
structure when the imponance of Lthe criteria are not well cstablished this can be done by
making paired comparison of alternatives with respective of critena. In case when the
imporance of the alternatives arc well cstablished, they are scored according to the
weighis of Lhe criteria and a new alternative would not change the relative ranking of the
old ones, Again, in 1990 Saaty explained the AHP as a structured process consisting of a
poal, criteria, sub-criterta, and allernatives {options) and a sct of judgements to establish a

relationship amongst them, The ultimate objective is to obtain a scale of relative

importance for the alternatives

Wind and Saaty {1980) pointed out the potential applications marketing arena viz. the
porfolio decision of a firm, determination of the direction of new product development
and generation and evaluation of marketing mix strategies. Zahedi checked the validity of
the AHP results in 1987 with that of the theory of utility. EHe compared the results of AP
with that of tbe ufility function of several types uni-attribute, multi-attribute, nen-
additive & additive For uni-additive it was found to be unconditionally consistent, But 1o
apain consistency for the additive utility Ffunction it requires additional assumptions

regarding the underlying utility functions or the careful interpretations of the relative
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weights of Lhe attributes Where as in case of nwitiplicative utility functions the results
are always consistent with that of AHP when the local weight are aggregated inio a
global weight. Same year in 1987, Harker suggested a method to reduce the process of
questioning  substantially, In a standard mode of questioning method of AHP the
réspondent need to fill up a positive reciprocal matrix by answering nin-1)/2 questions
for each element in the previous level where cach number is an approximation of the ratio
of the *n” items being compared. An extension of the Eigen vector approach of AHP has
heen proposed which allows — the decision maker to respond “I den’t knew” or “I'm not

surc” to same of the questions so as to shorlen the questioning process,

Forman (1988) stated that 1t does not prescribe that the judgement be perfectly consistent
rather allows the decision-maker to decide how mach inconsistency is allowable.
According to Forman, the main charactenstics of AHP are: structuring complexity in a
hicrarchy, making pair-wise relative comparison, and using redundancy of judgements to

improve accuracy and deal with fuzziness
4.2.2 DECISION MAKING WITH EXPERT CHOICE

Expen Choice (EC) treats a decision as a whele system and not as isolated parts It does this
i1 part by performing mathematical calculations, which immediately show the relationships
among various perceptions. EC goes beyond conventional decision analysis techniques by
not restricting the judgement process to quantifiable attribules but it can make judgements
that are subjective as well as objective. The logic of EC has a sound theoretical basis, yet it
is capable of accommodating apparent inconsistencies thal aften exist in the real world. For
cxample, iogic says that if A is preferred over B, and B is preferred over C, then A must be
preferred over C. this s not necessarily 3o, and EC can accommodate such situations.

Ancther advantage of EC is that new knowledge can be integrated, as it becomes available,
Complex decisions consisting of intncate network of factors which otherwise are not easily

wWentified, broken down into less complicated component parrs, arranged in a hierarchical

order, subjective lundaments trade-olTs quantihied and the judgements are synthesized to
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determine the best decision The overail objcctive of the decision tree lies in the top of the
hierarchical arrangement and the criteria; sub-criteria and decision alternatives are arranged
in descending order in the hierarchy. The hierarchy need nol be a complete cne, 1.¢. an

element at any level need not be connected to all the elements in the level below.

The AHP model abides by three baste principles of logical analysis. First one is principal of
decomposition of hierarchy the clements in a level is independent from those in succeeding
levels, Second one is, principles of comparative tudgement: pairwise comparison of the
elements in some level is done wilh respect to a shared crileria in the level above, Third one
is, principles of logrcal consistency the priorities are synthesized from the second level
down by multiplying local priorities by the priority of their corresponding criterion in the
level above, and adding for cach clement in a level according to the critena it effects Saaty,
Haker and Vargas stated the axioms of AHP. These are 1) Reciprocal condition Axiom — it
postulates that if A is ‘n” times preferred to B, B is |/n times as preferred as A ii)
Homogeneity — comparison is meaningful only when the elements are comparable. As for
example, apples are not comparable to automobiles. iii) Dependence — comparisen at the
lower level depends on the higher level. iv) Expeclation — any changce in the hierarchical tree

will require new evaluation of references for the new hierarchy

4,2.3 CAUSES OF INCONSISTENCY

Result may be inconsistent for a number of reasons. These are — a) Clerical error; while
entering the values into the computer. Wrong valuc may cause inconsistency. b) Lack of
information: can cause the judgement to appear random resulling in a high consistent
ratio. ¢} Lack of conceniration or of interest: is ofien found when the respondent is
fatiyyued or.in a hurry or not in a mood to fill up the questionnaire. d) Lack of consistency
1n the decision being modelled- the real world situations are rarely consistent by nature,
The interesting example 1s when one has to compare three professional sporls team. The
results of the pames played by them are sometimes random like team “A’ defeats team
‘B’ and is defeated by team ‘C’ where as team ‘B’ might have defeated team ‘C’. e)

Inadequate model structure. Ideally the complex decision process is structured in a way
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that the elements in a level are comparable within an order of magnilude for different
factors in the level ahove Though it may sometimes be felt that the scale range 15 only
from 1 to 9, because the priorities arc based on the order of dominance, the AHP can
resultantly produce a scale of higher magnitude The extreme judgcments often need a

higher in consistency ratio than the popular allowable ten percent:

4.2.4 STRUCTURE OF THE MODEL

An experl choicc model organizes Lhe various elements (faciors) of a problem into a
hierarchy similar to a family type structure (an upside down tree structure}, Each element in
a tree called is called node. The top level contains the GOAL node (the trce branches
downward from the GOAL) [niermediate levels represent the FACTORS, OBJECTIVES,
of CRITERIA of the problem. At the bottom of the ree are the LEAVES, which represent
the ALTERNATIVES ol the choicc.

Level |
Groal

Levol 2

Cricria

Lovel 3
Sub-Criteria

Leovel 4

Altermative

Frgure; 4.1 Structure of an AHP model

Simple models typically have criterion nodes below the goals, and alternative nedes below
cach criterion node. More complex models may have additional nodes to represent further

breakdowns of the main ¢riteria inlo sub-criteria
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Once the EC mode! is butli as shown in the figure 4 1, the judgement process starts. First
COMPARE, the main ¢riteria in pairs with respect to the goal. Here personal judgements
have fo be entered. Afer (he main CRITERIA are comparcd with the respect of the GOAL,
the alternatives are COMPARED m pairs with respect to each criterion, One can express the

relative imporiance of one element over another with respect to a given criterion either

verbally or numerically, Table 4.1 explains both scales and their relationship

Table: 4.1 The comparative Scaling . Used in the AHP method

Numcncal scale | Verbal Seale Explanation

1.0 Equal importance of both clements Two clements contribute cgually

o Moderue wmportance of onc elements | Expenicnce and judgement favour of
vEr anather ong clement over ﬂllﬂthﬂf

50 Strong importance of  onc clement | An clement is strongly favoured
over another

70 Very strong  importance  of onc | An element is very strongly dominant.
clements over anolher

90 Extreme importance of onc above the | An clement is favoured by at least an
ather order of magnitude of differcnce

20406080 [nterinediate value  betwern  two | Used for compromise between two
adjacent judgements Judgemeals.

increments  of | Intermediate vaiuc m Increments of | Used for even finer gradations of

i 0.(eg. ©.3 is a permissiblc entry) Judgemeiits

4.2.5 AHP MODEL

The choice process is 1o be structured in hierarchicdl order, in different levels such that the
elements in each level is related to least one clement cach preceding and the succeeding
levels. Here in the search for best policy choice, the seleclion process has been divided into
three Tevels as follows:

Level 1. Goal of the structure.

Level 2:  Criteria - the factors on which the selection of the possible alternatives
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depends are numerous,

Level 3:  Alternatives- the elements in the third level of the choice hierarchy are

the possible alternatives.

42,6 HIRARCHICAL LEVELS OF CHOICE FROCESS

LEVEL | GOAL OF THE STRLICTURE

Cigal

LEVEL 2 CRITERIA | CRITERIA 2 CRITERIA 3
Cnteria

LEVEL 3 ALTERMATIVE | ALTERNATIVE 2 ALTERNATIVE 3
Allernative

Frgure 4.2 Hicrarchical structure of the modcl

427 AHPMODE1L: STRUCTURE and CALCULATION
Level 1 ’ GOAL OF THE STRUCTURE
Goal
! I
Lewel 2 CRITERIA | CRITERIA 2 CRITERIA 3
Crilcria
wl w2 w3

Level 3 ™ al ™ bl C ™l ALTERNATIVE 1
Altermalive

— L b2 2 ALTERNATIVE 2

Ly a3 b3 3 ALTERNATIVE 3

Figurc: 4.3 Calgulation procedurg of the AFIP Modck
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Preference weights of the pelicics:

alwl+hlw2+clwl

Weight of ALTERNATIVE |
Weight of ALTERNATIVE 2
Weaight of ALTERNATIVE3

a2w | +hZw2+cZwd

adw ] HhIw2Hciwd

4.2.8 AGGREGATION TECIINIQUES IN AHP ANALYSIS

The individual respondent’s preference weights were considered separately. The normalized
weights and the comesponding consistency ratios were oblained from cach matrix developed
on the basis of their filled up questionnaires. Only cases where consistency ratio is less than

10 percent have been selected for further analysis,

To arrive at a consensus preference weight dilferent methods have been suggested regarding
the mode of ageregation of the responses. These varying consensus methods have different
advantages and disadvantages No single method is universally recommended and they have

been judged based on the requirement of the task

4.3 APPLICATION OF THE AHP MODEL

The AHP approach was used by Banani-Kashani (1989} to estimate the multimedal urban
comdor travel demand In this paper it has been shown that AHP has also an nterface
with the discrete, behavioral choice model. The Pariovi and Burton {1992) made a
constructive model, based on AHP for assigning the departments optimally in a facility
based on both quantitative and qualitative criteria. Hogue (1997} analyzed the faciors like
lravel cost, salty, time saving ability, accessibility of the mode, and comport affecting the

modal choice with Analytical Hierarchy Process (AHP} technique

The AHP model has been applied to deal with the mitigation options for the identified

environmental components of MDIP. Integrated Environmental Management of MDIP 15
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very complex because to mutigate the adverse wmpact of any components will aflect other
environmental components Based on the questionnaive of experts’ opinion, the components
arc 1dentified individually at three levels wilhin the framework of AHP model. The first
level, scts-up the ultimate goal of the individual component, In the second level as criteria of
the model, 1dentified the environmental components, which will be alfected by achieving

the goal of the individual component, In the third level, alternative choices are selected to

(ind out the best policy for achicying the poal

4.4 FISHERIES

For the environmental component of fisheries, the main objective is to mitigate the loss of
fishenics in MIDIP. For that ibree nutigation measures which are treated as alternative
policies with the constderation of four impacted components which are Ireated as criteria of
the model have identified. The three alternative policics are — “increase the Jish culture in
poreds and closed water bodies |, “micrease the fish culture in the open water’ such as khal,
nver or agricultural land, and ‘wo policies over presend condition’. Four impacted
components, which are also influenced by taken policies, these are — increase of water

pollution, increasing of employment opportunity, increasing of income, and improvement of

overall social life.
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44.1 AHP MODEL AND FISHERIES OOF MDIP

According to AHP model choice process is 1o be structurcd in hierarchical order, in different
levels such that the elements in each level is related to least one element each preceding and
the succeeding levcls. Here in the best policy choice method, the selection process has been

divided inio three lovels as follows:

Level 1 Goal of the structure 15 to (nd out the policy to “Muigation of adverse

cRvirosmeniad nnpacts on fishierios”,

Level 2 Criteria - the factors on which the selection of the mitigaiion measures depends are
numeraus. However based on the human capability in comparing the factors m the paired
comparison method, only four most impertant cnteria in selecting the policies have been

considercd These are — income, empleyment, water pollution and social life (Figure 4.4),

Income: Before the project, a large number of people were involved with fishing and this
was their main source of income Afer the project most of them became uremployed or

carning iow income Devclopment of fisheries can redress fishermen by creating source of

income
Employment: Development of fishenies will help to generate more employment,

Water pollution. Close water fish culture in ponds, canals, and ditches would create water

logging, thereby contribute to water pollution,

Social life Any policy taken to develop fish culture can have impact positive or negative on

the society.

Level 3: Alternatives- the eleinents in the tiird level of the chotce nerarchy are the possible
alternatives 1n the mitigation mcasure in MDIP In AHP analysis, three policies have been

selected for the comparison. A large numbers of policies in the level increase the complexily
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of the questionnaire Three policies are — “close water fish culture | “open water fish cnlture’

and ‘no ftervention on preseat condition”,

‘Close water fish cufture' fish culture on ponds, ditches, and reservoir water etc, where the

fishes are developed under artificial care.

‘Chpen water fisi cufture ' it means fish culture on khal, beel, open field, river etc. where the

fishes arc developed under natural care,

‘No prervenfion' present situation to remain a5 il 15 now,

442 HIRARCIHICAL LEVELS OF CHOICE PROCESS

LEVEL | MITIGATION OF ADVERSE ENVIEONMENTAL
Croal IMFACTS O FISHERIES

/7\\

LLEYEL 2 WATER EMPLOYMENT INCOME SOCIAL LIFE
Crteria POLLUTION

LEVEL 3 CLOSTE WATER OPEN WATER

Alternalive INTERVENTION

Figurc : 4.4 Hierarchical structure of the madel {fishores?
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4.4.3 ANP MODREL: STRUCTLURFE and CALCULATION

Level | MITIGATION OF ADYERSE ENVIRONMENT AL
Goal [MPACTS ON FISHERIES
Lewel 2 INCOME EMPLOY WATER SOCIAL
Criteria MENT FOLLUTION LIFE
wl we ©owd wid
Ll 3 > al > bl ’_’ cl +d] Close water

Altermative

52 = hi 2 — 2 Open water

MNo

23 > b3 3 L pds ! _
infcrvention

Figure: 4.5 Caleulation procedure of the AHP model {fshenes)

Preference weights of the policies:

alwl+blw2+clw3+diliwd

Weight of close water
22w +b2wHelwlHiZwd

adwl+h3w2+eiwi+diwd

Weight of open water

Weight of no intervention
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4.5 SOIL FERTILITY

For the environmentat component ol soil fertility, the main objective is to mitigate the loss
of soil fertility in MDIP For that four mmitigation measures were treated as altermative
policies with the consideration of three impacted components have been identified. The four
alternative policies are — ‘reduce #he wse of chemical fertiliver’, ‘reduction of crop
cultivation season’, ‘increave the use of modern machinery', and ‘increase the culture of
green mannre . Three impacted components, which are also influenced by taken policies,

(hese are - increase of crop production, increase of technical traming, and improvement of

soctal life.

4.5.F AHP MODEL AND SOIL FERTILITY OF MDIP

According to AHP model the choice process is to be structured in hierarchical order, in
different levels such that the elements in each level is related to least one element each
preceding and the succeeding levels Here in the scarch {or best policy choice, the sclection

process has been divided into three levels as follows

Level 1: Goal of the structure is to find out the policy to “Mifigation of adverse

environmenial impacts on sorl fertlily ”

level 2 Criteria - the factors on which the selection of the mitigation measures depends are
dumerous However, based on the human capability in comparing the factors in the paired
comparison method, only four most important criteria in sclecting the poliies have been
considered These arc - imcrease of crop production, increase of technical training,

improvement of sacial life (Figure 4.6)

Increase of crop production: Crop production is directly related to soil fertility. So the

development of soil ferility is the causc of increase crop production
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Inerease of technical training: Actually the loss and development of soil fertihty depends on

s0 many causes To mitigate the loss of soil fentility, technical training is essential in order to

enhance the awareness of peopte

Social life: Any policy taken to improve soil fertility can have impact positive or negative on

the society,

Tevel 3+ Alternatives- the elements in the third level of the choice hierarchy arc the possible
alternatives in the mitigation measure in MDIP. In AHP analysis, three policies have been
selected for the comparison These are — ‘merease the wse of modern machinery’, “increase
the green marmive culfivation’, reduce He use of chemicad feritliser ' and ‘rediction exf crop

crlthogiion sedayos! '

Increase the use of modern machmery . Ploughing technique changes from old machinery

to modern machinery (like tractor, Power tiller etc.) can help to improve the soil fertility

‘Increase the green mammre cuftvaiion’. The cultivation of green manure like Daincha in

the olT season can also help improve the soil fenility

‘Rechuce the use of chemical fertiliser' Chemical fentilizers always decrease soil fertility. So

controlled use of chemical fertilizer can increase soil fertility.

‘Reduction of crap cultivativn seasor’, Reduction of crop cultivation ffom three seasons to

two scasans can help increasc soil fertility,

9




452 HIRARCHICAL LEVELS OF CHOICE PROCESS :

LEYEL | MITIGATION OF ADVERSE ENVIRONMENTAL r
Gioal IMPACTS ON SOIL FERTILITY |'
I.LEVEL 2 CROP TECHNICAL TRAINING SOCIAIII, LIFE
Cntena PRODUCTION I

LEVEL 3

Altoroative

FCR

‘ CHEMICAL

TILIZER SEASON

CULTIVATION

MODEEN
MACHINERY

?REEN
MANURE

Figure @ 4.6

Hierarchical structurc of the modul (Soil fertility) |

I
4,53 AHP MODEL: STRUCTURE and CALCULATION !
|

Level |
Goal

Lowvel 2

Critcrin

Level 3
Altomative

Figurc: 4.7

MITIGATION OF ADVERSE ENYIRONMENTAL
IMPACTS DN SOIL FERTILITY

v l v !
CROP TECHNICAL SOCIAL LIFE |
FRODUCTION TRAINING
wl w2 wi
2l _._bl ol Chemical fertiliser
. a2 e b2 - o2 Cultivalion scason
. 03 +];.3 . &3 Modern machincry
L 2 g b g o {ircen manurc
|

Calculation procedure of the ATIP model (Soil fortility) ’ ,
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Preference weights of the policies

Weight of chemical feriiliser = alwl+blw2iclwi
Weight of cultivation season =  a2wltb2wi+cZw3
Weight of modemn machinery = adwl+b3w2+ciwl
Weight of green manure = adwl--bdwl+cdw}

4.6  DRAINAGE CONGESTION

For the environmental component of drainage congestion the main objective is to mitigate
the adverse environmental impact on drainage congestion in MDIP, For this purpose three
mitigation measurcs which arc treated as alternative policies with the considerations of three
impacted components have been considered. The three alternative policies are — ‘remene
ficad stockiny pragram in drainage canal’, “provide appropriate slope i draimage canal’|
and ‘wer peficies over presend condifron” Three lmpacted compenents, which are also

influenced by the taken pelicics. are - waler poliution. tish culture, and socal hfe.

4.6.1 AHF MODEL AND DRAINAGE CONGESTION OF MDIP

According to AHP model the choice process is to be structured in hierarchical order, n
difterent levels such that the elements in each level is related to least one element each

preceding and the succeeding levels. Here in the search for best policy choice, the selection

process has been divided into three [evels as follows:

hE|
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Level | Goa! of the structure is to find out the policy to “Mitigation of endverse

envronmental impdcts on drainage congeion”

Level 2. Criteria - the factors on which the sefection of the mitigation measures depends are
numerous However, based on the human capability in comparing the factors in the paired
comparison method, only threc most important crileria in selecting the policies have been

considered They are — increase of water pollution, decrease of fish culture, social life

{Figure 4 8)

Increase of water pollution. Drainage congestion creates water pollution Any policy to

remove drainage congestion, will contribute to decrease the water pollution
Decease of fish culture, Removal of the drainage congestion can hamper the fish culture. ¢

Social Life: Any policy taken to femove drainage congestion can have impact positive of

negative on the society

Level 3. Alternatives- the elements in the third level of the choice hierarchy are the possible
alternatives in the mitigation measure in MDIP. In AHP analysis, three nolicies have been
selected for the comparison, Thesc are ‘remove local stockwng programs in dramage canmal’,
‘provide appropriate slope determination i drainage canad', ‘N infervestion on e
prexent conditunt’ |

L
“feemove local Stocking program mn drainage catal: local stocking program on drainage

|
canal creates drainage congestion So by removal of local stocking will contribute to

improve drainage congestion I

‘Provide appropriate slope  drainage canal”. Appropnately designed drainage canal can

carry more water. So this policy will aiso improve drainage congestion. |

Mo nerveition T Present situation to remain as it 15 now



4,62 HIRARCHICAL LEVELS OF CHOICE PROCESS

Level 1
Goal

MITIGATION OF ADVERSE ENVIRONMENTAL
IMPACTS ON DRAINAGE CONGESTION

Lewel 2 WATER POLLUTION FISH CULTURE SOCIAL LIFE
Cntcria
—_
=

o
Lovel 3 REMOVE LOCAL SLOPE TN DRAINAGE | NO INTERVENTION
Alternative STOCKING CANAL
Figure . 4.8 Hicrarchical structure of the model (Drainage congcstion)

4,63 AHP MODEL: STRUCTURE and CALCULATION

Lovid |
Goal

Level 2

Criteria

Lewel 3
Altermalive

Figure, 49

MITIGATION OF ADVERSE ENYIRONMENTAL
IMPACTS ON DRAINAGE CONGESTION

I
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WATER FISH SOCIAL LIFE
POLLUTION CULTURE
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™ al bl iy Local stocking
-y 22 D2 -y 2 Slope in drainage canal
Mo
> ad » b3 - 3 imlcrvention

Calculation procedure of the AHP medel {Idrainage congustion)
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Preference weights of the policies:

alwltblwZ2tclwl
alwl+b2w2+c2wl
alwlH3wi+odwi

Weight of local stocking

Weight of slope in drainage canal

1

Weight of no intervention

4.7 IRRIGATION FACILITY

For the environmental component of irrigation, the main objective is to increasc the facility
of irrigation in MDIP Lor that thice improvement mcasures which are treated as alternative
policies witlh the consideration of three impacted components have been identified. The
three alternative policies are — ‘prowvide appropriate slope in ireigation canal’ | ‘use of
gromnd water’ | and “no policies over present condifion’. Three impacted components, which
are also influenced by taken policies, are — pruject expenses, and water pollution and social

life,
471 AHPMODEL AND IRRIGATION FACILITY

According to the AHP model the choice process is to be simuctured in hierarchical erder, in

different levels such that the elements 1n each level 15 related to least one element each
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preceding and (he succeeding levels. Here in the search lor best policy choice, the selection

process has been divided into three levels as {ollows:
Level 1: Goal of the structure is to find out the policy to “Improve the irrigation facility.”

Level 2: Criteria - the factors on which the selection of the mitigation measures depends are
numerous, However, based on the human capabiiity in comparing the factors in the paired
comparison method, only three most important criteria in selecting the policies have been

considered. They are - project cxpenses., water pollution, soctal lite (Figure 4.10)

Project expenses: At present, aboul 75% arca of MDIP have get the wrigation [acility Now

to extend the irrigation coverage will take more expense.
Increase of watcr pollution: More coverage of irrigation can create more water pollution.

Saocial life: Any policy taken Lo improve irrigation facility can have impact positive or

negative on the society.

Level 3: Allernatives- the elements in the third level of the chowe tuerarchy are the possible
alternatives in the mitigation measure in MDIP. In AHP analysis, three policies have been
selected for the comparison These are — provide appropricte slope m irrigation canal’,

‘use of grownd water', ‘o miterenfion’,

Provide approprae sfope in irvigation canad ™ Appropriatcly designed imigation canal can

help to increase imigation facility,

‘Use of grownd weter'. Use of ground water (like pumping) may alternative policy for the

improvement of imigation facility.

‘N dnterveniion " Present situation to raimain as it 15 now.

55



472 HIRARCHICAL LEVELS OF CHOICE PROCESS

LEVEL |
Croal FACILITY

IMPROVE IHE IRRIGATION

T\

LEVEL 2 EXPLENSES WATER POLLUTION SQCIAL LIFE
Cnteria
LEVEI. 3 SLOPE IN IRRIGATION OROUND WATER ™Y
Altemative CANAL INTERVLENTION
Tigure 4.10 Hicrarchical structure of the modct (irripation faciliy)
4.7.3 AHP MODEL: STRUCTURE and CALCULATION
(L]‘:n‘;'i] ! IMPROVE THE IRRIGATION FACILITY
v I
Level 2 EXPENCES WATER SOCTAL
Crnteniz POLLUTION LIFE
wl w2 wil
+
™ al bl > Slope 1n imigation canal
Lowvel 3
Alcrnative
2 ) By Ground water
- - Mo
i > b3 > c3 intervention

Figure 4 11

Calculation procedure of the AHP model
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Preference weighits of the policies'

Weight of cxpenses = alwltblwZ+clw3
Welght of ground water = aZwl+tb2wl+e2w3
Weight of no intervention = adwi+tb3wl2+ciwi

48 SUMMARY

From the opinion of experls, mitipation policies and their side etfecls of adverse
environmentat impact on lour components have been discussed. The result of expert opinion
survey was useful to determine users” opinion. For analysing the users’ survcy, it was
discussed in an organized framework in the model AHP, where the mitigation measures are
treated as alternatives and the stde effects or the unpacted components are ireated as criteria

of the model. This analysis helped to arrive at integrated environmental management

policies for MDIP,
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CHAPTER 5

FINDINGS OF THE AHPF MODEL

5.1  INTRODUCTION

In chapter three, four environmental components of MDIP were identified and m chapter
four. cxperts’ opinion on their mitigation measures and side affects have been discussed. In

this chapter, to find out the best alternative policies from the user’s point of view, Lhe result

of the AHP model has been discussed

52 OUTCOME OF THE AHP MODEL

For every identified environmental componeni. two types of results have been obtained.
First. the ranking of besi policy for the mitigation of adversc cnvironmental impact on

specific component and Sccond, the ranking of influencing factors by the taken policies on

the same cotnponent.



5.3 FISHERILES

For the cnvironmental component of fisheries, the main objective is 1o mitigate the loss of

eratian of four different

the fish culture in

fishenes in MDIP. For that three alternative policies with the consid
aspects have been identified. The three allernative policics are — “increase
ponds and closed water budies”, morease the fivh cufture in the opem water” such as khal,
river or agricultural land, and ‘Ho policies over present condition”, Four diflerent aspects,
which are aiso influenced by the adopted policics are — increase of water pollution, increase

of employment opportunity, increase of income, and improvement of overall social life.
5.3.1 IMPORTANT CONSIDERATION FOR FISH CULTURE {criteria)

From the findings of AHP model. employment opportunity is the most important factor,
which has to be considered for increasing fisheries in MDIP Income generation through fish
culture is the second priority and the consideration of social life 15 third But an intcresting

fact is that people of MDIP arc not so aftaid for the increase of water pollution by fish

culture.
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Employment [ncome Sowal life Water pollution
opportunity generaliorn
Environmental factors influenced by mitigation policy

Figure: 51  Comparison of affccted environmental components with improvement ol

fish culture
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532 PREFERENCE WEIGHTS ON DIFFERENT POLICIES (alternative

policies)

When the policies are compared considering the important factors (employment, income,
water pollution and sociai life) in the first level of the AHP hierarchy, the result becomes -

higher the value higher the policy 15 preferred among the aliernatives considering the choice

factors (Table 5.1).

It 15 revealed from the figures contained in Table 5.1 that in terms of water poilution, fish

ot

crlture in clased water’ 1s the most preferred policy and fiskh cudture in open waier’ 15

second and the value of no intervention is the lowest, .
Tk
o !'ﬁ
Table: 5.1 Comparison of the policics for improvement of tish culture with respect to T
affected components. ' :
Water | FEmployinen Incoine Social life Tota! |
pollution | epporlunity | generation :
Close waler fish cullurg &.073 0.167 (L1445 115 502
Open water fish cullure 0042 ntill 0122 0.0%4 0371
No intervention 062 1033 (044} 026 126

Source : Ficld survey, 1998

Considering employment opporturuty ‘fish culture in closed water’ has got the highest
preference, ‘fish culture in open water’ 1s second and no intervention is the lowest. Again for
the consideration of ingome generation “closed wafer fish cufivre " get most preferred policy,

‘opern water fish culture ' get second preferred policy

all



5.3.3 PREFERRED POLICY ACCORDING T() AHPF MODEL FINDINGS

i ke _—
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Clese water fish tpoca waler lish HNo intervention
cultnre culture
Mitigauticu policy
Figure 5.2 Comparison of the policies for unprovement of hish culture.

After synthesising the data by Analyiic Hierarchy Process {AHP), considering four different
factors, the final result is presented in Figure 5.2 The most preferred policy becomes ‘closed
water fish cufture’ with a value of 0.303 ‘Open water fish cuffure’ and “no infervention’
cach had a value of 0.371, 0.126, respectlively Therefore, close water fish culture appears to

be the most preferred policy option in MDIP by using the AHP model.
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a4 S50IL FERTILITY

For the environmental component ol soil fertility, the main objective is to mitigate the loss
of soil ferility in MDIP. For that four alternative policics with the consideratien of three
different aspects have been dentified The four alternative policies are — ‘recluce fhe nse of
cherncal feriiliser’, ‘veduciion of crop cultvvation season’, ‘increase the use of madern
machmery’, and ‘increase the odlture of green menre’. Three different aspects, which are
also influenced by adopted policies are - increase of crop production, ncrease of technical

training, and improvement ol sociad life
5.4.1 IMPORTANT CONSIDERATION FOR SOIL FERTILITY (criteria)

From the findings of AHP madel, crop cultivarion is the mmost important factor, which has to
be considered for increastng soil fertility of MNP Social life is the sccond priority and the

comsideration of technical traiming is the third,

603%
4 9%

0%
£ a0%
£ 40
%1 31%
= 30w |— =
- 20%
[m
E 20% -

10% -

o et . .

Crop production Technicai training socfal ife
Environmental factors influenced by mtigation policy

-Figure' 5 3 Comparison of affected cnvironmental components with improvement in the

k 3

soil fertility
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5.4.2 PREFERENCE WEIGHTS ON INFFERENT POLICIES {Altenative

policies)

In the first level of the AHP hierarchy, the policies are compared considering the imponiant
lactors {crop cultivation, technical training and social life). The results, which refer lo higher
the value higher the policy is preferred among the altermatives considering the choice

factors, are presented in Table 5.2,

1t can be seen from Table 5.2 that in terms of increase of crop praduction, ‘wuse of modern
machinery’ is the most preferred policy, “increase of grees manure cultivation’ is second

and ‘reduetion of erop culiivation season” is the lowest

Table 52 Comparison of the pelicies for improvement of the soil fortility with respect

to ailocted components.

Increase crop Increase technical | Social Tife Tetal
praduction training
Reduction  of the usc of] .07 (037 {1,058 0,173
fertiliser
Reduction of crop  cultivation 0.047 0.021 {.624 0.092
season
Usc of modern machinery 0.228 0.69 0.144 0.464
Increase areen manureg (.152 005 0.085 0269
crltivation

Source; Figld survey, 1998

In considering the increase of technical training, “wsc of meoders machinery ' has the highest
preference, followed by ‘increase of green meovmee ciltivaion’ and ‘reduction of crop

cidiivation season ', which is of lowcest prionty

Howcver, duc considening to social life, ‘reduction the crop cultivation seasont” get highest

preterence followed by “increase of greca manure cultivation’ which is the second preferred

policy
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5.4.3 PREFERRED POLICY ACCORDING TO AP MODEL FINDINGS
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Figure: 5.4 Comparison of the policies for improvement of soil fertility

Aler synthesising the data by Analytic Hierarchy Process (AHP) model, considering four
different faclors, the [inal result is presented in Figure 5.4. Il appears from the chart that the
mast prelerred policy becomes “fncrease Hie wse of moderst machinery’ with a value of
(1,464 followed by the ‘increase of yreen mopmire culfivation’ which occuples second

positich with a valuc of G 269

‘Roedwee the nse of chemied! feritheer ' and ‘reduction of crap eultivation seasenr” each had
values of 0,173 and 0.092, respectively, reflecting their weaker posilions in the policy
ptelcience arena. Therctore, “fuerease the wse of modern machinery " appears to be the mosi
preferred policy option 1o mitigate the adverse impact on sotl fertihty in MDIP by using the

AHP maodel
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3.5 DRAINAGE CONGESTION

l'ar the environmental component of drainage congestron the main objective is to miligate
the adverse environmental tmpact on drainage congestion in MDIP For this purpose three
alternative policies with the considerations of three dilTercnt aspects have been considered.
The three aktcrnative policies arc — ‘remave local stockmny progrant in drainage canal’,
“provide appropriate stupe in drainage canal’, and “no policies over preseit cordition ',
Three different aspects. which are also influcnced by the adopted policies are - watcr

pollution, fish cullure, and sociat hie

5.5.1 IMPORTANT CONSIDERATION FOR DRAINAGE CONGESTION

(criteria)

From the findings of AHP model, fish culture and social life are equally imporiant factor,
which has to be considered lor decreasing the water logging in MDIP. And water pollution
is lower inportant factor But an interesting factor is that people of MDIP are nol so aivaid

for water poliution against the increase of fish which seems to have popular support.

50%
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Figure: 5.5  Comparisen of affecled environmental components with improvement of

the dramage congestion

G5



552 PREFERENCE WEIGHTS ON DFFERENT POLICIES (Alternative

polictes)

Tn the first level of the AHP hierarchy, the policies are compared considering the important
factors {water pollution. fish culture and social life}. The results, which refers to higher the

policy is preferred among the alternatives considering the choice factors. are presented 1o

Table 5.3.

Table 53 Comparisan of policies for improvement of the dramage congestion with respoct

Loy affeeted companents

Water pollution | Decreasc fish | Soewal hic Total
culture
Local srocking 0 Oxd U133 13 0,354
Slope in drainage 0,092 0.202 0.2 0.5
No mtervention 0035 (052 0.057 0145

Source - Ficld supvey. 1998

It can be seen from Table 5 3 that in tepms of water pollution ‘provede appropriafe slope in
drairage canad” is the most preferred policy and ‘removal of local stocking program’ 1s

second and the valuc of ‘#e infervention " 1s the lowesl,

In considering fsh culture, “pvovicde appropricde slope in drainage cemal’ 15 the most
preferred policy followed by the ‘removal foced stocking program’ and the value ol ‘o

infervention” which is of lowest priority. However, with due consideralion Lo social life, the

result is the same as above.
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553 PREFERRED POLICY ACCORDING TO AHP MODEL FINDINGS
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Figure 5.6 Comparizon of the policies for improvement of the deainage congestion,

After synthesising the data by Analytic Hierarchy Process {AHP) model, considering four
difterent factors, the final result is presented in figure 5.6. It appears from the chart that the
mast preferred policy becomes ‘provide appropriate slope in drainage cangl’ with a value
of 0 5 [ollowed by “remaovaf loced stockmg program’ and “wo mtervention’ each had a value
of 0,354 and 0.145, respectively Thercfore, ‘provide appropriate slope in drainage canal’
appears to be the mosi preferred policy option to remove the drainage congestion in MDIP
by using the AHP model.
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5.6 IRRIGATION FACILITY

For the environmental component of irrigation, the main objective is to increase the facility
of irrigation in MDIP. For that three alternative policics with the consideration of three
dilferent aspects have been identified. The three alternative policics are — ‘provide
apprapriate stope i irvigetion canal’, wse of grownd water'. and “ro policies over prescht
condition” Three different aspects, which are also influenced by adopted policies, are —

project expenses, water pollution and social life.

5.6.1 IMPORTANT CONSIDERATION FOR IRRIGATION (critcria)
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= 3%
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i B
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Project exponses Waler pollution Soctal acceptances
Environmental factors influenced by mugation policy

Figure' 3.7  Comparison of affected environmental components by improvement of

irmigation facility

From the findings o' AHP model, social life is the most important factor. which has to be
considered for increasing the irrigation facility in MDIP, Project cxpenses to increase due to
the irrigation facility are the sccond priority and the consideration of water polhtion is the
third But an interesting factor is that people of MDIP arc keen to get more irrigation facility

for increasing their crop production
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5.6.2 PREFERENCE WEIGI'TS ON DIFFERENT POLICIES (alternative

policies)

In the first level of the ATIP hierarchy, the policies are compared considering the important
lactors (employment, income, waler pollution and social hife), the results of which refers Lo
higher the policy is preferred among the alternative considering the choice factors, are
presented in the Table 5.4, It can be seen from Table 5.4 that in terms of erease of project
expenses, ‘provide appropriate stope in irrigation cawal’ 1s the most preferrcd policy and

“use grownd wafer ‘is second and the value of *#e intervention’ 15 the lowest

Tabte: 5.4 Comparison of poticics for improvement of irnigation facility with respect to

affected components

Expenses  |Water polluuon|  Social life Total
Slopc in irmigation canal 0.155 0.108 0.247 0.512
Ciround water o104 1,102 016 0367
No intervention 0.043 D025 .051 G119

Source Freld survey, 1998

In the considering of water pollution and the consideralion of social Lfe ‘provide

approprite sope i irrvigation capal’ 15 also (he most preferred policy

ay



56.3 PRUEFERRED POLICY ACCORDING TO AHP MODEL FINDINGS
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Figurc: 3.8 Comparison of the policies for improvement of the irrigation fiacility.

After synthesising the data by Analytic Hierarchy Process (ALP) model, considering four
different factors, the final result s presented in figure 5 8 It appears from the chart that
thc most prelerred policy becomes “provide appropriate stope in irrigotion’ canal with a
value af 0.5312 foliowed by the “nse ground waier’ and 1o intervention” each had a value
of 0367 and 0.119, respectively Therefore, ‘provide appropriate stope in irrigation
camal” appears L0 be the most preferred policy option to improve the irrigation facility in

MDIP by using the AHP mode],
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8.7
MDIP;

AHP is a decision making tool From the forgoing discussion it

INTEGRATED ENVIRONMENTAL MANAGEMENT POLICIES FOR

appears that 1o mitigatc the

adverse impact of diffcrent environmental components, some policics have been set within the

preference scale. Now. it is

necessary to put them together and this has been attempted 1n

Table 5.5.
Table: 3.5 Component wise pubcy preferences for mutigation of environmental impacts
of MDIP

To mutigate the adverse | st preference 2nd preference 3rd preforence | 4th
crivironmental nupact on preforenee
the eomponcnts MDIP
Fishcrics Fish culture in closcd | Fish culture in | No

water opun water intervention
Sotl fortility Incraase the wse of | Increass  green | Reduce the | Reduction

modern machinery manurg U of | of crop

cultivation chemical cultrvation
fertiliser Seasof

Dranage congestion Provide appropnate | Removal of Incal | No

slopc 1in  drainage | stocking intervention

canal program
Irrigation fhcility Piovide appropriate | Usc ground | No

slopc n irmgatton | water intcrvention

canal

Source: Freld survey, 1998

It appears from the Table 5.5 that 1st prefirence of"all the individual components should be

implemented to mitigate the adverse impact on environment by MD

st preference coutd not be adapted the other prefercnces could be tned

71
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Also it is evident from Table 5.5 that the alternative mitigation policies assume higher
preferential positions over “wa jutervention’ oplion. Adopting of either or all of thesc may

well be considered as development from Lhe present situation

5.5 SUMMARY

Fram the analysis of users’ survey using lhe technique AHP. componcnt wise policy
preferences for mitigation ol environmental impacts ol MDIP have been found in this
chapter, a package of policies is identified with their preferential positions Therefore, “cloye
water fish culture, for Usherics, ‘increase the use of modern machinery” for soil fertility,
provide appropriate sfope m drainage’ for dramage congestion amd ‘provide appropriaie
stope i ivvigation canal’ for umigation facility appears to be the 1st preferred policy option
in MDLP by using the AHP model Through this, the preferential positions of polential

mitigation policies are found oul
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CHAPTER -6

CONCLUSION

6.1 INTRODUCTION

The main objective of the study is 1o find out the alternative mitigation measurcs to
minimize lhe adverse impacts on environmental components of MDIP The Analylic
Hierarchy Process { AHP) has been applied to deal with the mitigation options for identitied
environmental components of MDIP By usmg the technique, all the problems were
deseribed at some specific level and the whole decision was defined In an organized

framework. In this chapter. the findings of the study have becn analysed to draw polivy

guidelines.

6.2 SUMMARY OF THE FINDINGS

The study found that the comstruction of MDIP has inflicted adverse impacts on some
environmental components such as fish culture, soil-fertility and drainage congestion Other

environmental components, though not aftected seriously at present, may be affected in the

future,

Expert opinions gathered to determine essential components of Lhe intcgrated environmental

management policies [or MDIP, arc briefly discussed in the following manners.

Fisheries:
General observation from the Experts to develop the fish culture is that “closed waler fish

culture’, is accepted by the society. If this policy is organised at the village and cominunity



leved, people’s income will be enhanced. 11 the “open water {ish culture’ {control Mooding) s
developed then the authority of MDIP has to strictly control the system Becausc crop
production and agricultural land can be damaged by applying the pelicy. Some experts have
supported for contral flooding afier 5 year’s interval. Anolher opinion is to remove local

stocking program in drainage canal, which is used for fish culture, approved by thana

parishad bul this 15 contrary to the concept of the project.

Soil Fertility:

Tmprovement of soil fertility through policies. such as — ‘reducing in the use of chemical
{crtiliser . reduction of crop cultivation season °,” increased use of modern machinery “and”
increasc of the culture of preen manure, are effcctive and accepted by the sociely But the
implementation of the policics would require technical trainmg and financial support, which

may be organised by involving NGO's in different development work of the MDIP

Water Logging and Drainage Congestion:
Water lopging problem is actually present in some arcas of the project like Udamdi and

Kalipur. ‘The problem has occurred since these areas lic below the mean water datum of the
project The Lxperts defer io change the project plan at the present situation and they
suggest that in areas where the water logging occur, people may take advantage to develop
seasonal fish culturc. This type of fish culture can increase water poflution, which can be
removed by control flooding afler 5 years interval, Drainage congestion is ingreasing day by
day duc to operating eflictency. unplanned structure and local stocking program. Since Lhe
comparative expensive policy of ‘approprate slope in drainage canal’ could not be
implement at present, cxperts suggest o ‘remove local stocking program’ immediately ior

improving drainage congestion prablem.

Irrigation lacility:
Most of the project area (about 75% area) has irrigation facility. To extend this facility to
other areas, new planning is reguired which is also time taking and expensive But the

design and implementation of ‘appropriate slope in irrigation canal” can increase irrigation

(actlity

IE



6.3 ISERS ORSERVATIONS

Users are the uliimate beneticiaries of the MDIP. Their opinion is always based on grass
root observation. Tt must, therefore, be considored with due weightage to ensurc sustainable
devclopmeni. Their opinions were formally collected through structured quecstionnaire and
werc also analysed through AHP technique. In the research, users’ observations arc based on
experls’ opinion and actually these opinions have heen set within the preferred scale.

thereby became the policies Lo mitigate the adverse environmental impact of MDIP.

Fisheries:
Adopting alternative policy optinn can compensate the loss of {isherics by the MDIP In this

regard, users opinion ‘closed werter fish cnfture’ as the most preferable policy. To implement

the policy they need knowledise and training.

Soil Fertility:
People are not that aware about the impact on soil lertility duc to MDIP. They are mostly
interested about the increase of crop production. Through analysis usmg AHP modcl the

masi preferred policy came out to be ‘increase {he use of modern machinery’ because 1t

contributes to increasc the crop production and decrease labour and cost

Drainage congestion:

Small parts of MDIP are very much affected by dramage congestion, which are also the
causes of many discases like diarrhoea “provide appropriate stope in dremage caral” which
is the preferred policy option by the users, can improve the drainage congestion problem of

MDIP,

Irrigation facility:
Part of the area of MDIP are still out of imgation facility and some of the area get irrigation
wregularly because of the project planning, as identilied by the users’  So 10 “provide

appropricde sfope i rrigation caned” can solve the problem At present. they prefer to ‘use

ground water’ by pumping. as an alternative.
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6.4 RECOMMENDATIONS FOR POLICY GUIDE LINES

¥rom the study it becomes clear (har users’ observations with their preferred options would
be the policy puidelines and therefore the following policies might be considered to mutigale

the adverse impact on environmental components of MDIP

1 “Cose water fish cufture ' is the best policy to mifigate the adverse impact on [isheries,
For the sustenance of the policy, it should be implemented by village and community
level,

2. Te implement the most preferred policy for mityzation of the adverse impact on soil
ferility. the policy option, ‘mcrease e use of medern machinery’, would require
technical training and financial support, which can be r::rganiﬁeltli by 1he dilterent NGOs
and fimancial agencics. People should be encouraged adopt other policies ke ‘green
menare cultivation”, ‘reduce the wve of chemeed fertiliver for increasing the soil fertiiity.

* Ta remove the drainage congestion and 10 improve the imigation facility ‘provide
appropriate slope i drainage and irrigation canal’ is 1he best policy. This implies the
existing irrigation and drainage design has to be revised considering the whole project
area.

4. fontinuos’ monitaring of the environment is necessary 10 keep a project suslainable. 1t
allows early detection of any undesirable developments and allows timely intcrvention
before the projcct deleriorates 1o such an extent that the damage becomes irreversible
An ideal monitoring plan uscs the fewest possible varmables without losing the
perspective of the whole environment and the interdependency of its components, For
the adoptions of integrated environmental policy, the monitoring needs to be done by an

umnbrella organization, covering all the environmental components

The above policies wilt help the Government and the concerned apencics such as BWDB,
DOE. and DAE to ensure sustainable development in implementing their projects as well as
other FCD/T projects in Bangladesh. Dcpending on the success of' computing the best
alternative policies using AHP, other projects may adopt the same technique to arrive at

their own environmental management policies.

e



6.5 RECOMMENDATIONS FOTt FURTHER RESEARCH WORK

The study has amived at some pohey tor sustainable devclopment, which needs to be
implemented to yield its positive impact. Since it is a collectivc respansibility of various line
agencies of the Govt. as well as international donor agencies like ADR, World Bank cte.
Also, in the community level, there is room for varous NGOs (o play their role. All such
forces musl be brought fo an integrated management system with done respective weightage

and interrelations to ensure dosired result Such a delicate balance calls for further research.
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APPENDIX - A

LIST OF MDIP EXPERTS

Mr Dawan Md. Hasan Sayed, SDE, Water Development Board, Dhaka.
Mr Sarfaraj Wahed. SDE, Watcr Develapment Board, Dhaka.

Mr. Dilip Kumar $ha. Fxtension officer, MDIP.

Dr Salimul Haque, BCAS, Thhaka

Mr. Mozibur Rahman, Environmental Ditcctorate, Dhaka,

Md. Abdul Majid Moliah, SDE, Water Development Board, Dhaka.

Md Mizanur Rahman, SDE. Water Development Board, MDIP

Md Siddigur Rahaman, SDE, water Development Board, Dhaka

M. Abdul Malek Mia, Ex —FE of MDIP,

Mr. Abu Taher Chawdhury, SE, Chandpur O&M circle, Dhaka.
“Mr. AFM Mahbubu] Alam, Ux —EE of MDIP

Mr. Azhar Ali, Director of Manning. FAP-16, Dhaka.

_Prof. D1 Mohammad Abdul Mohit. BULT, Dhaka.
Prof. Dr. Rezaur Rahman, IFCDR, BUET, Dhaka

. r. Bilkis. ICDDRB, Dhaka,

16.

Dr. Salahuddin, CIRDAP. Dhaka.

Mr. Lniaduddin, Dircetor, SWMC, Dhaka

Mr Farug, Water Development Board, Dhaka,

Mr 1labibur Rahiman, Water Development Board, Dhaka,

Mr Moshiur Rahman, Water Development Board, Dhaka

Mr Motin Bhauyan, EE, MDIP.

Mr. Mujibur Rahman, Ex ~LE of MDIP.

Mr. Muklesuzzaman, SE. Design circle 1L, Green Road, Dhaka
Mr Poul Thomson, consultant,

Mr Rafiqul Qadar, EE, MDIP,
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27
28
29,
_Prof Dr. Samsul Alam, Jahangirnagr University, Dhaka
31,
32

33

34,
35,
36,
3t
38
39,

Proi” 12r, Aminul Haque, BUET, Dhaka
Praf. Dr. Firoz Ahmed. BUET. Dhaka.
Proi. Dr Inunnishat, BUET, Dhaka.
Prof Dr. Mozannal, BUET, Dhaka.

Mt Raquib. [SPAN, Dhaka

Mr Sﬁaﬁqur Rahman, CIRDAP, Dhaka

Mr. Syed Tsmait Ali, SDE, Water Dewalnpmeﬁt Board, Dhaka.
Mr, Tateq Chowdhury, ICDDRDB, Dhaka

Mr Tom Wideveld, Consultant, CAD Programme, MDIP

Mr. Yousul, BCAS, Dhaka.

Mr. Md Abul Kasem, Ex —-EE ol MDIP.

mMr. Md Shajahan Ahmed, Ex ~LLE of MDIP.

Mt Monoar Kamal, [SPAN. Dhaka.
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Name of the Thesis: Developing Integrated Lnvironmenial Management Policies for

Mcghna-Dhonagoda [rrigation Project in Bangladesh.

Department of Urban & Regional Planning
Bangladesh University of Engineering & Technology

Questionnaire Format for Expertise

(T find out the list of mitigation policies for adverse environmenial
impacts and afso their possible affected aspects)

Sir/Medam,
1. from the Department of Urban & Regional Planning Bangladesh Universily of

Engneering and Technology, am doing a research on  “Developing Integrated
Environmental Management Policics for Mcghna-Dhaonagoda _lrrigation Project in

Bangladesh.™ Tn this regard [ am secking for same gencral inlormation and valuable
opinions aboul a few vital factors. Your kind Co-operation will be very useful for my

research, You need not to mention your name The data will be only for research purpose
and will be kept sccret.

Name of the Interviewers & Designation Serial nao.

Narne of the organization

Date Time

[ 1Have you any experiences of working {or any study) in MDIP?
O ifves, How long? . years

Notes ©
1. Please tick in your chaices (v }.
2. You may select one or more choices, which are mention n the below, But

recommended choices are three to [ive nos.
3 You may also add more cheices, comments, what you think.

4. MDIP mcans Meghna-Dhonagada [rrigation Project
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QUESTIONNAIRL OF FISHERI LS

|_Rucnmmundcd policies to miligate the adverse impact
ur lishories in MDIP

Potential envirgmmental impacts dug to the
recommended polivies

[0 Compensate the loss of fish culture by *fish cudivie

in closcd wales”
{Fish culture on ponds. ditches, and rescrvoir waler cle.
where the fishes are developed under artilwial e}

Waler pollution
Employment of fisheiman,
Soctal accoplance.

Incone

11sh diseases

Flease specily. of any,

O Compensate the 1oss of lish culinre by “Open water
Nish celiure”

£ 11 micans fish culture on khal. beel, open field. rver efc.

where the feshes are developed under natural care)

Watcr podiuiion
Sources of waler supply{for irrigation),
Crop damage and loss of agricultural lands

Increase drainage congestion and waler logging,

Improse navigation and communication
Secial acceplance.
Plesse specily. il any.

O  Allew cotnrol Novding
{Provide adequale opentng in roads and cmbankments
along rowes of Osh mitigation),

Walcr pollution

Crop damage and oss of agncultral land
Inuroase dranage ¢ongesion,

Socal acceplance

Fleasc specily. if any.

O Fishcrics passes all main canals on MIDTF {irrigation
canals).

Pleasc specily. if any,

O Allew local siocking programs on canals in MDIP
{irrigation canals).

Water pollution

Incriase dranage congeslion
Social acceptance.

Fleasc specily, il any

O No inervention {no aiher pohews should be
1eqnTed}

Plgase speoily, il any.

O Please specily. il any

dooOoouonofaoooQ0O0o0oOo0ooo0oO0Ooooooooociogoononon

Social acceptancs,
Flease specify, 11 any.

Comments:
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QUESTIONNAIRE OF SO1L FERTILITY

Recommended policies to mitigate the adverse impact
nn Soil fertility in MDIT

Putendial cavironmental impacis due te the
vecommended policies

O Reduce the use of chemical fentilizcr,

Decrease crop production
Social accoplanc
Please speoily, il any.

O  Reduction crop culuvation scason (frons thiree 1o
anGTwg SeAsoL)

Drcorease orop production.
Socl acceplance
Flease specily. of any,

0O Use of modern Machinery

Increase crop producuan,
Techmcal feaining.
Ploase specify, iFany.

O Increase the caltivation of Creen Manure Tike
Daincha,

Social acceptance
Increase crop production.
Plense spocify, Many,

0 Noinlerventon (ne other policies should be
requtred).

Social acceptango
Blease speoifv, il any.

O Alternative cropping patterns have been suggesied
entatliag crop-rotation (shallow and deep-rooted

craps )

Please specily, il any

O OOoooanonooOooooooagoonojooooon

L0 Plense specily if any.

Comments:
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QUESTIONNAIRE OF DRAINAGE CONGESTION

Hecommended policies 1o mitipate the adverse irnpact
on Drainape congesiion in MDIP

Potentizl eavirunmental impacts due to the
recommended policies

[ Provide approprizc slops in Dhainage canal for O Walcr pollution
surlacs drnnnge O Please specily. il any
0O  Social acceplanoe
O
O
O Local Stockeng piogram in dramage canal ((hrough O Social accoplance.
g Pansad Approval, bul which is ot under O waen pollation
project plac st be removed. O Fishcullure
O Chanpe project planning, 10 decrense {oc wiler fovel | O Sooil acceplance.
M .
O Mo intervendion {na other policics shinld be O Please speoily, il any.
required) O
Comments:

OUESTIONNAIRE OF IRRIGATION FACILITY

Recommended policies to improve the Irrigation
facilities in MDIP

Potential envirpnmental impacts due to the
recommcensded policics

O Fovude appropriate slope m lerigation canal Tor
sutlace srmglion

Social acocplimee
Projccl capenses,
Please spealy, i any,
Witter pollubion

Uwe sirlioe waler wlhiere avandabl e

ol

Send Toatilany,

Social auceptance.
Ploase specifi. il amy.
Walcr pollution

O Usc of ground water, scloct a aquifcr producing good
quality water,

Flcase specily, of any,
Waler pollution

A o nervenion (no other pelicies should be
requireed).

Social accoplance.
Fleasc specify, if any,

O Please specify, il any

ogoCcOoooo0ooEoooooo

Commuenis:
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Name of the Thesis: Devcloping integrated Environmental Management policics
lor Meghna-Dhonagoda [rrigation Project in Bangladcesh.

Department of Urban and Regional Planning
Bangladesh University of Engincering and Technology

SirfMedam,
I, fiom the Department of Urban & Regional Planning Bangladesh University of Engineering and

Technology. am doing a research on “Developing Inteprated_Environmental Managemeni Policies for
Mechna-Dhonageda_Lrrigation Project_in Bangladesh ™ In this regard | am secking for same general
inlotmation and valuable opinions about a few vital factors Your kind Co-operation will be very useful
for my research, You need not te mention your name The data will be only for research purpose and

will be kept secrei.

A) Geneeal Information of Peaple

wame of the loleryiowers & Adedoesce Scrial na,

Name : Pumping aren ! A, Ralipar Pumping stanme
O Udamdi Prnpisg Stition
", Hkhlnspur Pusping slation

0 Dubgs Pumping stabian

App St Education Occupation Resitlent
1=t -1y 1=t4an I=llilerate I= Scrviee [=Permancnt
I=30-19 I=Womat 2=Primary level 2= Business a- Temporiry
3=70-dd 3=Secondary Icvel 3= LaborfWaorker
4 =45- 50 4=8 5 C. level 4= StudentT'cacher
J =ikt S=CGraduale or more 5= (licrs

f=Troclumel raining,

T=Clihcrs

£y
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DIFFERENT POLICIES TO INCREASE THE SOIL FERTILITY

Soil ferality
other covironeental

Imuacted Enyvironmental Compongnts Iy the
is humpered by MDIP. DilTorent peolicics lay
companenis 11 the followings 3 envirpumenal canponents are shown in 3

componcnl [Tom the pair and also gove anather ok (1 Lo mark the degree of aupact.

increasing soil Tectilicy
= becn laken (o unligate the loss of sl fertility, which may also, impact oo

parr. You have o tick ) one

Fequal | Little morc Mo Ll muape: Extremely
mere
Increase rop production I 2 3 4 3 lncrease techmes | raining
increase crop produclion I 2 3 4 5 Social acceplance
Increase techmeal | 2 3 ) ol Sociad acceptance
LT g '

Considering Crop Productiun

i culture lias boen hampered by MDTE O differens policics e beco taken
production will be increused. In thue followings 4 policies e shown 6 pain, Wit
lich (+ } one pohcy front the pair and also glve anather tick (v 3 1o mark the degree of prelercnce.

1o mitigate the boss of soil feniliy, assumed thal crap
the: coasideranon nf crop preduction, you lsve 1o

Equead Farly Prefer Highiy higst
preferable |_-able | preferable | preferable

Decrease U uge of chemical feriluet [ 2 3 4 5 Decrcase the crop cnllivalion scason
Decroase U use of chiemigal feriluaee I 2 3 4 5 Lize medemn machinery

Decrease e use of chionical ferdower I 2 3 4 5 Increase Daincha cullivation
Degrease (e crop caltivalion scasoo ! 2 3 4 3 Lise modem imachtncry

Necrease thie crop cublivalion scasoh 1 2 3 4 5 Incrcase Daincha culnvation

Utse modern machinery I 2 i 4 5 Lncrease Daincha cultivalion

Considering Technical Training

Fish culture Tias boen hampered by

Liaiming will be sncreased, In the [bllowings 4 palicics
tick o ) ene podicy Mrom 1he panr and also mve avother tick (/1 1o mack e degrec of preference

MDIP, If diiferent policies have bect aken Io mitigate the
are shows in 6 pair. Wilh the considertion of techmoal traimag you have o

loss of soil featiliny. assiuned lechmeal

Enual Hanrly Prefer Highiy Mot
preferable | -able | preferable | preferabic
Dectease the ose of chermeal fehlizer | 2 3 4 5 Deerease the Crop cullivalion soisan
Drewrease the use af chemical fentilizer ' 2 3 4 5 Use madern machimery
Decrease the use of chenacal fertiluzer [ 2 1 4 5 Increase Daincha cullivation
Mocioase the Giop cilvil o Seaso i 2 X 4 o) Usc medem mackhngry
[cerouse Yo crop cujlisation scasin [ 2 3 4 5 Incrense Dincha culrvation
| Lise modern machipery ! 2 2 4 5 Ingrease Dancha cultrvation

Considering Social Acceptance

Sl fertility has beou hampered by MDUP IE dilferent policies hiave becn fuken
[n the followings 4 policies are shown 1n 6 pair, Watl the considertion of social acceplances. . you have 1o Uck

accepted by sociely

{ yone policy from the pase and alsa geve another tick (<) 10 murk tie degree of preferenoe

to mitgats the loss of soil ferltliy, shvold also be

Houad Fairly Prefer Highlx bdost
preferable | -able | prelerable preferable

Decrease 1he use of chemical farilizer i 2 3 4 5 Necrease the crop cullivanon season
Diccicase the use of chemical Tertiiiser ] 2 3 4 5 Use modern machinery

Decrense th use of cherical fertlizer 1 2 3 4 5 Tnerease Druncha cullvahion
Prccrcase Uie crop collivation seasao ] I 3 4 5 Use madem inachimery

Mcorcase the crop onllivation season ] 2 3 4 5 Increase Dmncha cullvation

Lise nwdeen machinery J 2 3 4 3 Tucrease Thincha cullividion

|




Different policies to_mitigate the adverse impact of drainage congestion

Drumage congeshon is
yapact on ollier environment i

Ihupacied Envirgnmental o
incrcased by MDIP, Dullerent policies have been |
components, In the followings 3 covirorunental components arc shown

ization of drainage congestion

one compenenl from the pair and also give anolber lick (« ) Lo mark the degree of impact

akcn to miligates the loss of Nish culture, which may also,

n 3 pair. You have 1o fwk (+)

Considering water pollution

Drainage congestian bas been ingreased by MDIP.

warel pollution will be decrcased  In
heis e 10 lick () one policy {rom the pais and adso give another tick t ) lo mark the de

the followings 7 policies arc shown w3 pair. Whith

Equal | Liulc hiorc Lot mare Extrocmely
HoTe o
Inerease wiker pofluioon { 2 3 5 Increass the loss of fish cullure
Tnercase witer pollution ] 2 3 4 3 Soral acceplance
| licrease the boss of fish tulune 1 2 3 4 5 Soctal accepiance

1T chilerem polwies have been taken Lo witigate Dranage comgestion, assumed that
e consideration of Water pollation, you

ree; of preference

Lywal Fairly Preferable 1hghiy idost
prelerable preferable | peelorable

Remoaal of local siockug, in ] 2 3 d 5 Provide appropnile slope in
dryinage chatng] drainage canal
Removal of focal stocking n L 2 i 4 3 Mo e rveTit
draingpc channel
Provide appropriale slope 10 1 P 3 4 5 No intervenlion
dramage canai

Considering Nish culture

Tranage congcslion has been increased by MDIT ITdi
It ihe Tollowings 3 policics

Mah ¢nhnee will decreased

Merend policies have been taken 1o niugate Drainage congestion. assuned thal

arc shown in 3 par. With the considertion of fish cullure. you have to tick
i) o policy from the pad nd alse give another tick [+ 1 1 mank the depaee of preference,

Eq_uzl. Fairly Preforalic Highly host
preferible prelerable | preferable

Removal of lacal stocking in 1 2 3 4 5 Brovide approptiate slopc in
draiage channg] drainage canal
Removal of local stocking in 1 2 3 4 5 Mo milcrvention
drainage chanacl
Provide approprate slepe in 1 2 3 + 3 No imlgrvention
dininage camil

Considering Social aceeptance

Urinige congeslion has beon wereased by MDIP. IF dilferemt policics ay
accepled by socicly In the follawings 3 policics are shown in 3 pair. With the ¢

(" 3 ane policy [kom the paur and also geve anoller Lok (1 10 mark the degree ol preforence

¢ been taken fo muigate Drmnage congestion, should
gnsideration of social acceptances, you have to tick

Exquak Fairlx Prolerablc Hliphly host

\ preferabla prciorable | preferable )

Heinoval of the bocal stocking 1o I i 3 4 5 Pronide appropazde slope in
_drnnage chaancl grmape canal

Removal of lowal stocking in | 2 i 4 3 Mo interveniuan

draiage chaoel

Provide approprite slope n I 2 ! 4 5 Wi interveniion

drinage wuml
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Different policies to increase the irrigation facility

impacted Fovironmental Compencnts by the developing of irrip

Tmgation facility is the man objective of MDIP But 1ll today
taken to desctop the itriganon facituy, which oy also.
conjrommental componcnls arc showa in 3 pair You hine te 0

wiarh the degree of nnpact,

alion facilil
it coudd oot fulfill the peaple expecta
wupact ou other envirenmental componcnls
ck {3 one component from the pair and also give another lick {+" 1 to

nce IF differcnl policies have been

In the loflowings 3

Ceuak | Latele maorc b Toi e Lot nore Extremely
more
Incrcuse ¢XRCnses ] 2 3 4 5 Incroase water pollulion
THCTQasE CApensos 1 2 3 4 5 Social accoptancs
Tncicase waler pallulion ] 2 3 4 5 Socal Acggprance

Considering Expenses

Irrigation Gicility is ihe main objective of MDIP
becn Liken 1o dowelop (he impation Tacihty, assnme
pair, With the consideration of expenscs. you have Lo lick ¢ ) one pobicy

degree of prefeience.

But tili todiay it could not fulli11 the people cxpectance. duilerent policics have
d hat the cxpenses will be increascd o the followings 3 policies arc shown n 3
from the pair and also pive another tick fv') to mark the

- Equal Farly Preferable Highly Moat
preferable preferable | preferahtc
Provule appropnale slope nomgatien cal L 2 3 4 5 Use of ground water
Frovude apprapnalg glope wn irtigation canai L 2 3 4 5 Ho imtervention
Tlse of pround waler | 2 3 4 5 Nao inlervention

Considering waier pollution

Imgaan facibie is the mam objective of MDIF But nil wday it could not ful
been ken 1o develop the irtigation Gility, assnned that water pallution wall be
per. Wiih the consideration of waler prelluion. you have to tck () ooe policy rom

the depree of preferencs

Gl e poople cxpectance, 1f difierent policies have
incregsed In the followings 3 policies are shown in 3
the pair and also give another tick () to mark

) I Equal® T Baurly Proicrable | Digily host
prefcrible preferable | preferable
Provide appropriate slape lit irtigation canal I 2 K| 4 5 Use of ground waler
Provide appropriatg slope w irigalian canal [ 2 i 4 ] No inlervenlion
! 2 3 4 5 Ha nlervention

Use of pround walcr

Considering social accejiance

Irrigation Gcility &s 1he main objective of MDIF. Bol 4] 1oday 1 could not fulli
been 1aken te develop the umpation facity, should alsa be aceepied by society In the
the consideraton of social acceplance, you have Lo tick {« ) one policy from the pair and

Il the pegple cxpectance

If different policies have
fallowings 3 policies arc shown in 3 mur. With
also give anofher tick () to mark Lhe degroe

aof preforgnce
Equal Finrly Preferable Thghly Wlasl
prelerible preforable’ | preferable
Provide appropriole slope o irdpation cioal [ 2 3 4 5 Use of gronnd water
Fiovide appropriale slope in rrigalgn cual | 1 2 3 4 5 Mo inpcrvenlion
_Use of gronnd witer 1 P i 1 3 No fnicrvention
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