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ABSTRACT

The Compartmentalization  Pilot Project (CPP) is one of twenty-six components of
exhaustive Floor Action Plan (FAP) undertaken by Government of Bangladesh after
disastrous Floods of 1987 and 1988.

The CPP is an experiment with controlled !ooding, and works with the concept of
subdividing the total project area into compartments with a view to achieve better water
and environmental management. If the concept works effectively, similar project would
be adopted in other Flood Control Drainage and lIrrigation (FCDI) projects in Bangladesh
in future. The CPP study area is located in north-central region of Bangladesh, close to
the left bank of the Jamuna River and bounded by Dhaleswari and Pungli Rivers. It is
transected by the Lohazong River. Total area of the project is approximately 13,000 ha.

While working with the subject efforts were given in collecting related reports, maps.
data etc., studied and analyzed the same, discussed and exchanged views with the project
officials as well as the beneficiaries. The present report is the outcome of this endeavor.

The report presents an evaluation of Environmental Impact Assessment (EIA) of the CPP,
TangaiL In evaluating the EIA process in the project different aspects of EIA covering
study of the major fields like methodology, baseline situation, environmental components
and Environmental Management Plan (EMP) were undertaken. Attempt was made to put
suggestions to different findings as regards EIA of the Project.

Of the different areas of baseline study, the important ones include hydrology, drainage,
land resources, biological resources, human resources and hazards and risks. The
important environmental components addressed cover modalities of identification of
Important  Environmental Components  (IECs) and description of [IECs. The
Environmental Management Plan (EMP) addresses evaluation of Impact Management
and Impact Monitoring and Reporting.

The study indicates that the main beneficial impacts of the project include increase in
irrigated area, improvement in agricultural production, reduction in crop damage losses,
improvement in homestead security and crop production, increase in culture fish
production, improvement in terrestrial habitat availability to wildlife and improvements in
socio-economic factors related to agriculture.

The negative impacts include reduction in agricultural crop diversity, marked declines in
capture fish production and harvests, reduction in aquatic habitats and in wildlife species
depending on such habitats, reduction in water-based transportation, decrease in socio-
economic parameters related to fish and fishing egg. Subsistence fishing income and fish-
based nutrition and an increase in environmental contamination with pesticides and other
agricultural chemicals.

Inspite of the fact that the project has created some additional environmental degradation
to pre-project situation, it is required that the negative impacts should also he monitored
so as to ensure that the degradations are kept well within the acceptable limit. The aspects
to be monitored include soil fertility, bio-diversity, agro-chemical use, pest management,
homestead forestry, water pollution programme and people’'s participation. The



monitoring plan so far undertaken has been found effective and fruitful and should be
continued even in post project situation.

The observed environmental enhancements in the field of reduction of flood, agriculture,
employment generation, fisheries, soil, socio-economy, afforestation etc. indicate that this
project is environmentally acceptable. In order to make the environmental enhancement
sustainable, monitoring and evaluation of these parameters should be colltinuously
undertaken during the project period and even in the post project situation.
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1.2

Chapter |

Introduction
Celleral
Environment. in its broad concept. encompasses the entire range O diverse
surroundings in \vhich we live in and react to events and changes. |l necessarily
includes the land. water. air. vegetation and the whole system of social order. The
environment in any regioll. in its natural 11llintcrfcrcd conditions. is in a state of

dynamic equilibrium  which provide for balance in nature. In the way of making over
exploitation  and interfering with nature. this equilibrium is disturbed leading to
different forms of environmental hazards of all forms of life.

Bangladesh being one of the least developed and most densely populated countries in
the world. has caused intensive nsc, and in many cases overuse OI forests. fisheries
and land resources. The resulting increase in environmental imbalance  and
degradation. mainly in terms of declining soil fertility. water tables (especially in
northwest regions). natural forests. wetlands. coastal and urban envirollments.
fisheries and quality of water and air have been a concern.

Thc main factors. inter-alia. includc the following: (i) high population prcssurc and
low cnvironmental ~ awarencss at all lcvels (i) improper cropping  sequences.
unbalanced usc of fertilizers and pcsticides misuse in agriculture (iii) an inelTcctive
industrial and urban pollution control enforcement and monitoring system (iv) poorly
designed flood cOlltro!. drainage and irrigation works without EIA studies (v) over
cutting anc! clear felling of forests and artificially low stumpage prices and royaltics
for forest products together with structural shortages of alternative sources (i.e. in
addition to fuel wooel/cow dung) of household energy in rural areas (vi) lack 01'
community control ovcr opcn-access rcsourccs (vii) indiscriminatc usc or ground
water (viii) inadcquatc land use planning and land tenure rcgimcs and (ix)
institutional ane!administrative wcakncsscs among the agencies having cnvirollJncntai
rn<Ind;lICsand mon itori ng/en forcernen t respon sibi lities.

Evidently timc has comc to takc nccessary cffective measures In arresting
cllvironmc.ntal dcgradation through rcasonablc exploration or natural resources.
planning development  projects exercising propcr carc with rcspect to cnvironment
and. moreover. making the mass people cnvirollmcntally conscious.

It is. with this cnd in vicw. while planning the Compartmentalization Pilot Project.
CPP (FAP-20). Tangail. the issue of cnvironment has duly bcen taken care of and a
full scalc study has been aimed at so that implernentation  of the project alTccts
cnvironment — of the project area in the least.

The [indings. conclusion and suggcstions of the study arc furnished in chapter-C>.
Attempt has hecn madc to furnish thcm specifically frorn the contributor's  end.

Literature Review

In conducting  Environmental ~ Evaluation of Compartrnentalization Pilo[ Project
(FAP-20. Tangail). data. maps. reports were collected through direct contact with the
Project OlTices/Consultants.  espccially the Tcarn Leader of the Project. Rclevant
rcports were also borrowed frorn WARPO. FPCO. BWDB allli other sourccs. The list
of rcport and literature reviewed is provided in the "List of Refcrcnces".



In addition. thc author undcrtooK frcquent visits to thc projcct officc and thc projcct
arca in ordcr to discuss and maKc exchange of vicws with thc projcct officials and the
hencficiarics.  This helped immcenscly in cvaluating thc cnvironmental — situation  both
at prcscnt and in thc projcct condition.

Thc major ficlds of cvaluation covcred Basclinc Condition of Environnlent  in thc
projcct arca. Important Environmclltal Componcnts and Environmental ~— Managcmcent
Plan.

iational Background

In thc dclta arca of 13cngal thc farmcrs. ovcr centurics.  organized thcmsclves  to copc
with thcir cnvironment.  They uscd to do this without cven appreciable  support and
assistancc and interfcrencc  from the Govcrnment.  EmbanKmcents  werc built to control
flood. It \vas customary to elll openings in the embankments to irrigate lands and
closc thcm again bcfore the ncxt flood. Peoplc maintained thc cmbanKments and the
channels at the same timc. Thus it can bc said that thc pcoplc wcre engaged in a sort
of integrated water management ill \vhich flood protection. drainage <Ind irrigation
wcerc handled in a balanced way. The rivers and Kiwis brought fish fry to thc ficlds.
Thc farmcrs got profit from thc positive influcncc of thc flooding of thcir land
bccause it increascd land fertility.

Now. this situation has changed so marKcdly and in such away that thc major
attention was diverted from monsoon irrigation to flood protection. Thc first national
watcr mastcr plan (1904) gavc major cmphasis on flood protcction. A new concept.
thc conccpt of poldcr was introduccd. Somc projects wecre planncd and carricd out
bascd on this conccpt. In going for full protection thc negativc cllects or' floods were
reduccd within the poldcr. Though isolated poldcr gave solutions for thc cncloscd
areas. thcy oftcn crcatcd problems in thc surroundings because of high watcr Icvcls.
'loreover. the polders required a high level of management c\pacity or Governlllent
:dgCliCics and an effective consensus 1'01'balancing the various interest that were
involved. Thesc conditions  wcre not always met and. as a rcsult. pcoplc outsidc the
poldcrs frcquent ly cut tbc cmbanKments.

Following thc disastrous floods in 1987 and 1988. scvcral studics wcre undcrtaken to
investigate how to protcct thc country bctter against thc devastating cilccts of floods.
The result provided altcrnatives.  Thesc alternatives  constitutc  on thc onc sidc "full
protcction" and on thc othcr "living with floods".

I{cgional Background

For lhe purposcs of thc FA1' thc country has bcen divided into five regions shown in
Figurc 1.1. Thc division diffcrs from that uscd in thc National Watcr Plan (NWP) in
order to conform with thc regional studies. Thc NWI' northeast region has bcen
divided into a Northcast Region and a North Ccntral Rcgion. and the N\VP's south
central and southwest regions havc combincd into a single South Wcst Rcgion.
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The North \Vest Region bounded by the Jamuna on the cast and the Ganges to the
south. is drained by the Teesta. Atrai and other perennial rivers originating in India.
The region comprises a large uplifted block. the Barind Tract. in the center-west.
bordered by the Teesta and related floodplains in the north. the Karatoya-Bangali
noodplain in the cast and the Ganges floodplain in the south. Annual rainfall ranges
I'rom 1250 mm in the west to more than 2.200 mm in the north and northeast.
Seasonal flooding is mainly intermittent or shallow. but a substantial area in the
southeast is deeply flooded when high stages of the Jamuna impede out now from the
llurasagar chanllel through which some XO% of the region's drainage flows.
Substantial areas are double cropped. partly with the help of tubewell irrigation which
has spread rapidly in the past decade. but drier western areas and low-lying areas in
the southeast arc mainly single cropped. Population density ranges I'rom 5lha to
9.5/ha. averaging 7/ha. The Brahmaputra Right Embankment (BRE). dating back to
the 1960s. extends 217 km along the Jamuna, and there is an embankment along the
entire length of the left bank of the Ganges. Other existing works aimed at water
control include numerous polders along the Lower Atrai and embankments  along
other internal rivers. Bank erosion is a significant problem in places along the
Jamuna. leading to loss of land which has forced the retirement of the BRE over more
than half of its length and requiring costly investments in attempts to protect Sirajganj
10WII.

The North Central Region is bounded by the Jamuna river in the west. the Old
Brahmaputra Channel in the north. the Lakhya and I\lleghna rivers in the east. and the
Padma in the southwest. It is crossed by the Dhaleswari. the major distributary of the
Jamuna. The region comprises the Jamuna floodplain and parts of the Old
Brahmaputra.  Ganges and OIld Nleghna floodplains. together with a large uplifted
bloc. the Nladhupur Tract. in the centre-north. Annual rainfall ranges from 1.600 mm
in the west to 2200 mm in the northeast. Seasonal flooding is mainly shallow in the
north becoming deeper in the centre and south where drainage is impeded when the
lower Jamuna. Padma and N\lleghna rivers are at high nood stages. Many floodplain
areas are double or triple cropped. and there has been a rapid expansion of tubewell
irrigation  in recent years. Population densities range from 3.51 ha in parts of the
i'vladhupur Tract to over 121 ha in some flood plain areas. The region has about 200
km of existing embankments to provide protection against overbank flooding. of
which 50 km extend along the left bank of the Jamuna. Various forms of nood control
and drainage project serve about 73.000 ha. The Greater Dhaka area was badly hit by
the 1988 flood and works to protect Dhaka city were started immediately al'ter the
floods.

The South West Region is bounded by the Indian border in the west. the Ganges-
Padma in the north. the Lower iVleghna in the east and the Bay of Bangal in the south.
The region covers 4.0 nl.ha of which 25 nlha is cultivated. 0.4 m.ha is coastal
mangrove (including the Sunderbans) and 0.7 nl.ha is taken up by rivers and beels.
Population  density ranges between 51ha in the southwest to 9/ha in the north. The
region mainly comprises the Ganges river and tidal floodplains. with the low-laying
(Jopalganj-Khulna beels in the centre. Annual reainfall ranges from 1.500mm in the
west to 3.000mm in the southeast. Seasonal flooding is mainly shallow in the west
and on the tidal floodplain in the south. but is deep in the centre and east. There is
double and triple cropping in thc north and cast. but southern parts of the tidal
floodplain  and low-lying beel areas arc mainly single cropped. In recent years.
brackish water shrimp cultivation has spread rapidly. and is now a substantial source
of foreign exchange earnings. Southern and western parts of the tidal floodplain have
been enclosed by the Coastal Embankment Project since the 1960s. and embankments

have been built along most parts of the Ganges and Padma right banks. The Ganges-

4
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Kohadak Project rrovides irrigation to Kharif crops on 52.000 ha in the northwest.
and tuhewells and low-lift pumrs rrovide dry-season irrigation to substantial areas in
other parts of the region.

The South East Region occupies the arca bctween the Indian hordel' in thc east. the
southern part of the Sylhet Basin in the north. the middle and lower Meghna channels
in the west and the Bay of Bangal in the south. The Meghna estuarine and river
I"loodplains occury most of the region. with a small strip of piedmont plain adjoining
hills along the eastern border. Annual rainfall rangcs from 2.000 mill to 3.000 mm.
Local relief is much less in this region than in the other regions. and substantial areas
in the north and ccntre are deeply ["looded: 1"looding is shallow in the southeast and
ncar the coast. Flooding is mainly hy ronded rainwatcr. hut castcrn parts arc affected
hy [I"lash I"loods from the eastern hills. The southeast is the most intensively cultivated
of the regions. Of the cultivated area of 776.000 ha. some 30% is irrigated hy
tuhewclls and low-lift pumrs. Porulation density for region averages 14.5/ha and
exceeds 22/ha in some areas. Existing I"lood control and drainage rrojeets in the
region include Chandrur (56.000 hal. Meghna-Dhonagoda (17.000 hal. and Gumti
Phase 1 (37.000 hal. Bank erosion is serious along rarts of the lowcr Meglllla. posing
threats to Chandpur town and the Chandpur Irrigation Project.

The North East Region is hounded in the north and cast mainly by hills bordering
India. in the west by the Old Brahmaputra and Lakhya rivers. and in the south hy the
Meghna river and the northern houndary of the Southeast region. This is the wettest
region of the country. with allilual rainfall ranging from 2.200 uun il the west to over
5,000 mm in the northeast: thc region also receives runoff from hills across the
northcrn  hordel' where rainfall totals exceed 10.000 mm. Population density ranges
from 2.5/ha in the centre to R/ha in parts of the west and south. Thcre arc three main

physiographic  units: thc Old Brahmarutra  I"loodplain in the west and south: the
Surtlla-Kusiyara  I"loodplain in the east: and the low-lying Sylhet Basin in the ccntre-
north. Seasonal I"looding is mainly shallow in the cast and wecst. with ["lash I"looding

along the foot to the hills. Central and southern areas are subject to dcep I"looding. and
depression centres (haors) within the Sylhet Basin and along the foot of the northern
hills remain wet through the dry season. A single crop of bol'O paddy is gnnvil in the
haor areas and in depressions on thc Old Brahmaputra  floodplain.  This crop is
irrigated hy low-lift pumps or traditional techniques and. in some areas. protected
against early floods hy low embankments  which are overtopped in the main flood
season. Higher land in other areas is mainly double cropped. Tubewell irrigation is
extensive in parts of the Old Brahmaputra floodplain. but not elsewhere. Some eastern
rivers have emhankments  designed to contain monsoon floods. hut prohlems arise
from breaching of cmbankments and siltation of river beds.

Sectoral Background

Agriculture  is considered to constitute the most important sector in Bangladesh

economy.  This sector alone contributes 35% of the Gross Domestic Product (GOP)
and 20% of cxports. It also provides almost 70% of total cmployment in thc country.
The contribution of the agriculture sector is often affected by drought in dry season or
I"loods in the rainy season. whbich Icad to low productivity. Current  Government

policy is emhodied within the current Fifth Five- Ycar Plan (1')')5-2000) which sets
ohjectives for dcvelopment  within the water resources sector. The central strategy of
this policy. as reflccted in thc National Water Plan. is to makc usc of irrigation and
I"lood control I"orimproving agricultural productivity —and employment. Emphasis s
given in the plan to minor irrigation and to I"lood control and drainage (IOCO) projects
<IS (he principal means to achieve these goals. Priorities arc established maximiZing
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thc bencfits  of cxisting facilitics, and whcre new projects arc rcquired, selecting thosc
that have a short gcstation pcriod.  Allicd to thecsc, prioritics arc strengthened  in
operation and maintenance (O&M), and watcr managcment  capabilitics  as well as
involvement  of thc privatc scctor in developing new areas and in providing support
services 10 existing schemes. Other strategics arc also recognized as being important.
These include augmentation or surface \vater resources from the main rivers and
integrated development of both surface and ground waters resources.

Project History

Bangladesh adoptcd thc outlines of an Action Plan for flood control and drainage in
June 1989 and the Govel'llment of Bangladesh requestcd the World I3ank to assist in
prcparing a Flood Action Plan (FAP). This request was cndorsed at thc G-7 mccting
of industrialized  countrics in July 1989, which called for the intel'llational comnlunity

to help find solutions to the flood rroblem in Bangladcsh  which arc ‘tcehnically,

financially, economically and cnvironmentally  sound’. The FAP was in turn cndorsed

at a special conference of the Govclllment of I3angladesh and donor organizations in
London in Novcmbcr 1989, and is presently being implcmented.

The FAP comprises a numbcr of studies and pilot projects which arc exrcctcd to lead
to water resource management and related rrojects, with an emrhasis on flood control
and drainage. In the first two years of the Plan, 1990-92, Regional Water Resource
Development  Planning Studies werc undertaken to identify altel'llative water resource
managcment  strategies  for differcnt rcgions of the country. Thosc wecrc followed by
fcasibility studics for priority investment projects. A numbcr of complementary  socio-
economic and environmental studies \vere carried out in order to improve
understanding  of the impact of flooding and of Flood COIllroL Drainagc and Irrigation
(FCDI) projects, and to recommcnd cconomic. social and cnvironmental — guidelincs
and criteria appropriatc  for usc in planning and implementing such projects.



The main rocus or the rlood Action Plan is defined by the Government or Bangladesh
is the well-known Eleven Guiding Principles as shown below:

ELEVEN (GUIDING PRINCIPLES OF FAT

o Phased implementation of comprehensive  water management plan aimed at cOlltrolled
flooding  for rural areas to meet the needs of agriculture.  fisheries.  navigatioll.
flushing. soil productivity and recharging the surface water/groundwater  resource \vith
minimulll  dislocation to the environment.

e Protection Or urban.  commercial. industrial and public utility centres and
comi11111 icat ioil ur two rk.

e Development or waler management plan by folluwing the envirollmental impact
;jSScsslllcnl  gllidclillCS and guideline  for project assessment.

e Encouraging maximulll  possible popular participation by beneficiaries ill the planning.
implementation.  operatiun and maintenance of water management infrastnicture  and
faci litks.

» Effective land and water management of the protected and unprotccted area through
compartmentalization and floodplain managemcnt approach. \Vhere feasible existing
projects should be restored to full operational level through rehabilitation  and
mod ificat ion.

o Improvement of the flood forecasting s)'sICm and establishment  of a reliable and
comprehensive  flood warning system with adequate lead time and at the samc timc
evolving techniques for disseminatioll.

o Strengthening  and equipping thc disaster management  mechanism including building
infrastructure ~ for quick and effectivc  communication and transmission  during
disasters.

o Conveyance or the large cross-boundary  f10\' through the major riVers \"itll the help
of embankments  as appropriate.

e Improvement of the conveyance capacity of the river nctwork to ensure cfficient
d"linage through appropriate  channel improvcments  and ancillary  structures 10
provide regulation anu cOJlservation.

o  Effective river training works for the protection or emhankments. infrastructure  anu
population centrcs. linked wherever possible with the reclamation of land in the active
floodplain.

+ Introduction  or floodplain zoning where feasible and appropriate.

Eillphasis is given on 'controlled nooding' <Ind'controlled drainage’. Floods would be
controlled in such a way that maxillluill profit can be achieved rrolll the beneficial
effects or river water nooding. while Illinimizing the dis<ldvantages. The Flood Action
Plan (rAP)  cOlllprises twenty-six  cOlllponents and suppOrling  activities.  The
COlllparllllentalization Pilot Pro.ject-rAP 20 is one o.r theill. The cOlllpo.nents or the
Flood Action Plan is hereunder.



Flood Action Plan Studic
FAI Fund
No, The _Studies Funding __ S(llIrcc COlllmitment
(million  US$)
i\lain_Studies
. Brahmaputra ~ Ri!lht Embankment  SIrCll!!thcnin!! IDA 3.3()
1 North\\'cst _Rcllional _Study UK. Jman 4.60
. North Central Rc!lional 5lUdv I0U. France 3.56
4. Southwest ~ Area Stud" France. EU 2.X5
5. Southeast  Regional  Stullv ADB. UND!' 3.83
6. Northeast Rc!lional Studv IDA. UND!" 2.20
7. CYclone Protection Project Canada 14.60
XA. Greater Dhaka Protection Project I0U. IDA 1.00
XIl. Dhaka InIC!ralCd T1ooli Protection  Proiect Janan 3.00
9A. Secondary Town Inlcl.Iratcd Flood Protection  Proiect ADB 0.57
0B. River Bank Protection Prniccl ADB 0.55
10. Flood ForccastilH! and \Varnill\.! + Exnansion IDA 1.15
l 1. l Disaster  Preparedness | UND!'.  Jap+ | 2.70+3.01 |
DCIIII._UNDP 1.10
Suppor fittg Strtcs
12. FCDIl_Review UK. Jman 1.60
U. Operation & Maintenance  StudY UK. J.man 0.60
14. Flood Response Studv USA 0.n
15. Land Acquisition and RcsclLlement Study Sweden OAOQ
16. Environmental  StudY USA 4.037
17. Fisheries Stud\' and Pilot Project UK 3A0
IX. Survevs and t\.lappin!.! Finland. France 6.71
It) . Geographic  Information  System S\vitzerland,
German \'
10. C(IllPilrtlllentalization ~ Svslem USA 4.36
21/22 Bank Protcction,  River Training and AFPM  Pilot | Nctherlands. 17.00
Proiect German\'
23. Flood Protection Pilot Project USA (UO
24, River Survey Prollramme EJ 14.70
25. Flood Modelling: and Managemellt Denmark. 4.10
Erance.
Netherlands. UK
2(1. | Inslitliti<lilal Dcvelopment  Programllle France 3.60
VT (FEcORtO TS OAI
Tolal- 110.50
Thc CPI' Concept
The Key succcssful — cnvironmental — assessment of CIT lics in undcrstanding  the

conccpt  of compartmentalization. In order to provide watcr management in thc project

arcas with flood protective measurcs and to contain the cxtcnt of flood in respcct of
duration and intensity during cmbanKment breach. this  conccpt of
Compartmcntalization has evolved in Flood Action Plan (rAP). A compartmelll can
he defined as an area in which cffcctive walcr management. cOlllrolled flooding and

drainage 1s made possible through  slructural and institutional arrangcmenls.
Compartments will. over limc and in pacc with dcvclopment of institulional
capacities. build up into conlinuous managemecnt syslems along the main rivers with
intended  benefils  which  will include f10()(1 control  slruclUres. increascd  crop
production and crop divcrsification.  The concept of compartmcentalizalion will bc
demonslrated  in pilot areas 10test its operational feasibility and institutional viability.
While the CPP is the first schcme for implcmentation  prcsently. thc same will be

adopted in futurc other FCD/I projects if found effective.
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Obijectives of the Study

The main objectives of this Project are to study:

1)

)

@)

(4)

®)

Effectiveness of Compartmentalization  concept In achieving Controlled
Flooding and drainage in the CPP area.

Evaluation of environmental and social benefits and disbenefits of
Compartmental ization

Effectiveness of mitigating measures in elimination and reduction of adverse
environmental impacts

People's attitude, acceptability, and participation towards implementation,
operation and maintenance of the project

Applicability of the concept in sustainable water management in this country.
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Chapter 2
Project Definition

The Project Area

The Cpp area is located in the north-central region. several km cast of the left bank of
the Jamuna River. As defined by FAp 20. the western boundary of the CI'l' area is
formcd by the Dhaleswari River. a distributary of the Jamuna. and its distributary the
Elanjani River. The rungli River is the eastern boundary. and Gala Kiwl. which
connects the Lohajang and Pungli Rivers. forms the northern boundary. A village
road from Silimpur to Korotia and on to the rungli Rivers is the southern boundary.
The Lohajang River. a tributary of the Dhaleswari, flows in a NW-SE direction across
the project area. It merges with the Elanjani River to the south and outside the project
area boundary. The project area occupies part of the young 13rahmapulra Plood plain.
The overall drainage is toward low-lying land in a southeasterly direction. Total area
of the project is approximately  13.200 ha. It includes portions of three thanas: Tangail
Sadar ON percent). Delduar (14 percent) and Basail (3 percent). 13ased on projections
from 19RI census. the population in the project area is approximately  240.000 in
I">1,

There is an embankment-cum-road with improper section along the left bank of the
Dhaleswari  and Elanjani  Rivers. Pour regulators were constructed  along this
embankment in the 1970s. These were operated with wooden fall boards of 0..>x 1.2
meter in size. The embankment-cum-road continues along the left bank of Gala Khal
and right bank of the Pungli River. Two Khals. Suruj and I3artha. originating from thc
Pungli River. are closed as a result of the existing embankment construction that is
also used as a road. The Pungli River docs not directly contribute to flooding in the

cpr area. The main entry route of water to the area is the Gala khal and its hranches.
Sadullapur and Rasulpur kiwis. The details are shown in Figure 2.1.

Within a compartment  (in the case of Tangail compartment 13,200 hal there are many
different  watersheds.  which necessitate the division of the compartmelll in sub-
compartments.  Sub-compartments  arc in principal hydrological units. However. often
a compromise has been made between administrative and physical conditions. and
hydrological  significance. ~The boundaries have been chosen with two objcctives in
mind: the area not being too big, since it is also the basis (second level) for the
institutional ~ set-up: and the boundaries arc clearly marked watershed boundaries. or it
is relatively easy to make them into watershed boundaries by closing culverts and
bridges and providing regulators. The major roads were the natural choices. The size
varies to a large extenl: 1250 ha gross to 250 ha gross.

At this level. Sub-Compartment Water Management Commiltees arc formed with
members from NGOs. local governillent. government departments (extension

workers). farmers water user groups and other interest groups (fishermen. women and
landless).
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2.2

2.2.1

The land use of sub-compartments along with gross area, settlement area, beel area,
river area, is shown in Table 2.1.

Table 2.1 : Landuse in Sub-Compartments

u -compartment Iver ross
No. ha Cuhivahle/ha
2 544 105 439
3 1116 170 15 931
4 804 195 31 578
5 369 101 6 262
6 669 133 13 523
7 796 120 6 670
8 778 134 3 641
9 402 86 28 288
10 876 169 25 682
1 1167 337 830
12 1037 222 815
13 457 122 3 332
14 1186 260 63 863
15 767 203 14 550
16 619 431 26 6 156
LFP 1366 255 27 72 1013

The details of the sub-compartments are furnished in Figure 2.2
Development Alternatives

Various development alternatives which have been thought of are furnished In the
section.

Planned Project Altematives

The CPP has got six project alternatives. These alternatives are based on revised
Inception Project, (1992), Interim Report (1992) and several discussions on other
related FAP activities (FAPI6 & FAP19). The alternatives are:

o Alternative la: this alternative consists of full compartmentalization with (a)
gated structures at the periphery including provision of full or part navigations
facilities at Lohajong and Sadullapur. (b) 20 km peripheral road (c) feeder road
cum embankment with bridges and ungated structures at the southern side and
(d) regulating structures between Lohajong and Sub-compartments 9, 10and II.

° Alternative Ib: This alternative is same as la but without navigation facilities at
Lohajong and Sadullapur. This also includes mooring facilities at the two
locations.

o Alternative 2b: This is same as Ib but having flow regulator between Lohajong
and remaining compartments.

i Alternative 3a: This is same as 2b but inclusive of clOsedlregulated structures in
the southern embankments keeping Lohajong out-fall open.
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Figure 2.2 Sub-Compartment Boundaries of the Project
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Altcrnative  3b: Samc as 3a but with complete pcriphcral road.

Any of thc abovc altcrnatives may be implecmentcd  subject to thc principles  of
community  participation. institutional dcvelopment  and thc rcsults of testing
water management  techniqucs. Thc aim of the pcripheral control of the
compartment is to allow normal or scmicontrolled flooding but to
prevent/rcducc  major floods with gated or partly ungatcd structures.

Implementation Phases

The projcct implemcntation  was originally scheduled to bc complctcd in three phases
- Phase | (1<)lJ2-%3l. Phase |l (1<)<)3-<)4)and Phasc Il (1<)<)4-<)5)but the physical
intervention could not he completed timely because of land acquisitioll and delay ill
arriving at an unanimous consensus through people's participation. Subsequently. the
project implcnlelllation  was rcscheduled and it is expccted to be completed by June.
2000.

Development  Options for EIA

As CPP is heing implemented over a time period spanning several years. it offers
excellent opportunitics  to measure the effects of developmelll and to take constructivc
action to mitigatc negative impacts before further development is undcrtaken.

Option I No intervelllion (i.c. futurc without project)

Option 1lI:  Controlled flooding and watcr managcmelll  (futurc  with projcct).  This

alternative  corresponds  to project condition with 3a alternative  as
described under article 2.2.1. This rcflects thc Illaxilllulll environmental

changes due to maximulll flow control and consequent illlpact.

Option 1ll:  This option consists of detailed hydrological prediction with rcspect to
futurc watcr levcls in eaell sub-compartment  through Illodelling. But duc
10 ullcertainty ill implementatioll of development optioJls. this was
dropped.

Development  of Local Institutions for Water Management

The CIT implementation  options. as detailcd undcr article 2.2.1. being a function of
I"till scale beneficiary  participation. initiation of a proccss of consultation to
cOllllllunities and development of local institutions is absolutely necessary. \Vith this
end in view the following activities were undertaken:

formation 01' LCSs for earthwork:

forlllation or WUGs at rield levcl:
cstablishlllcnt  of SCWCs: and
eslablishment  or CII' Executive Committec

The above cOllllllinees have been rorllled in close collaboration with BRDB. DAE
and NGOs.
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Chapter 3
Environment Baseline Description

Hydrological ~ Resources

Climate

Tangail Climate has the characteristics of dry and mild winters as well as hot and wet
summers. There exist four distinct seasons, and thesc arc: (a) winter from December
to February (b) unstable [xc-summer monsoon from March to May (c) summer
monsoon  from June to Septembcr and retreating monsoon  from Octobcr  to
November. Monthly data for a number of climatic parameters in the project area arc
presented in Table 3. 1.

The spatial distribution  pattern shows a general trend which constitutes  gradual
rainfall increase from west to cast and from south to north. Average annual rainfall in
and around the project area ranges from 1606 mm at Atia to [882 mm at Mirzapur
stations respectively.

The three agro-climatie period arc the Kharif-l (March to May). Kharif-2 (.lune to
October) and Rabi seasons (November to February).

Tahle 3.1 Climatological Data (Average for 1960-1990)

[ dan lFch 1 ivlar | Apr | ~lay | .un am An— | srp | od ivov | Dt
Aol wegn  Nai'rall @u/111)
j 14 I~ | A 10 203 3 AHX 337 2.1 I's— 20 G
N i Trmneraweg ('C)
Jla"11111111 | 25 | 2X m 35 1.1 A1 A1 Jl A1 Al 20 26
il 12 14 IX LR 24 25 2(1 26 26 24 IX 14
NCIGREC Aty (h)
onQo 71 71 (IX 72 X2 X5 X7 XC, -4 X1 76 7~
1X00 Gl 54 4(, 4X 7 Xl X.1 X2 X.1 XIl 74 71
|
FULILGUL  (LIIAr) -
20 | 2x 4,4 SA 5.1 3.9 JX 35 3.7 3.4 25 1.X

Source:

3.1.2

WARPO (1992) and FAO (1998)

River System and Channel Network

Slarting from the oil-take of the Lohajang River at Ramdebpur in the north west
corner of the project area to Karatia in the south cast. the CPP area covers 16 sub-
compartments  and the Lohajong flood plain (LI'P). The channels in the eastern part of
the project area originate mainly from Gala Khal whereas those originating from the
Lohajong and Elanjani rivers form the channel network system for the western part of
Ihe project (Fig 2.1).

Boilla Kiwl. originating from Sadullapur and flows through Enayetpur village and
ultimately  enters subcompartmcnt 5 via Shibpur. The Khal subdividcs into two
branches ncar Kandila. Of the two branches. one flows southward and enters
subcompartment 3 and ends at Bcel Gharinda and the other flows northward to
Bamonkushia  village and continucs upto the southern end of Burai Beel. This khal.
from Burai Becl. flows south to Gharinda market and enters subcompartment 3

/5



J.1.J

lhrough a road culvert. i\ branch or this klwi flows eastward along a road borrow pit
10 Suruj I1larket. This khal emcrs subcolllpartlllcnt :2through Gugucdao bridge and is
connected to Suruj Kkiwi at Golabari. Frolllthis point it flows towards Hatila Beel. The
Suruj Khal that originates froll1the Pungli River was closed in 1'7J0.

Rasulpur  Kiwl. another illlportant khal. flows southward along the borrow pit of
Tangail-.lal1lalpur road. Thc kiwi flows through subcolllpartlllems 5 and (,. The khal
has got two branches.  While one of thc branches flows through Shibpur villagc to
8aroshila Beel. the othcr branch flows through Agbethoir villagc to Burai 8eel.

The Bartha Khat. originating from the Pungli River passes trough suhcolllpartment S.
This khal was closed at its off-take in 1'J7'J bccause of hcavy scdilllent load and the
thrcat it il11posed on agricultural land.

The Gala Khal. with three othcr khals-Bhatkura . .lulfi and Tangail Il'orln Ihe channel
network originates from the Lohajong River and rUlls through sllbcompartments [. 2.
] and 4. Bhatkura Khal connects thc low lying arcas of subcolllpartlllent 1 and 2. .lulfi
Khal connccts the low lying areas of subcolllpartlllcnts 4 and] to the Lohajang River.
Tangail Khal passcs through Tangail town and Bisw:lser village and drains into the
llood plain of subcolllpartlllent 3 ncar Darun Becl. Magurata Kiwi frolll Gala Khal
and Districl Kiwi originating frol1lthe Lohajang River forlllthe channel systelll for
subcolllpartment  X.

So far as channel systelll of the wecstern part of the project is conserned. the sallle
consists of a nUIllber of kiwis. Thcse khals arc .lugni.  Ghoralllara. Khalibari.
Gaizabari. Digholia. Sontosh. Deojan and Aloa-Tarini. All the Kkiwis originate frolll
the Lohajang River. They are within thc sallle network. two [110re khals nallled
8arobclta and Indrobclta which originatc  11'011Elanjani  River . .lugni and Kalibari
kiwis pass through subcolllpartlllicnt 'J. The Goralllara Kiwi passcs through southeast
of subcolllpartlllent II. Sontosh Khal passes through subcolllpartlnent 12. connects
thc KUI1luria Becl in subcolllpartlllent 14 through the Aloa-Tarini  Kiwl. Deojan Kiwi
flows through subcolllpartillent 14 and ends at Atia-Kullluria Beel. l'athrail. KUI11ulli
and Brikushia khals. all originating frolll the Lohajang River Illake up the channel
systelll of subcolllpartlllent  15.

rigure ].1 shows hydrollletric I1lapof the project.
Drainage

h is reported that drainage congestion is the I1lainproblel1l in CPP area. That adequate
drainage is not cllectcd through the existing drainage channel network is a fact.
Premollsooll drainage docs not occur propcrly due to the main channels being either
silted up or they do not have the required capacity to handle Ihe required volullle of
\vater. It is this poor drainage during this season that cause damage to horo crops at
harvesting stage and T. aman at seedling stage.

ue



Compartmentalization Pilot Project Tangail
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Figure 3.1 Hydrometric Map of the Project
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\Vhere the flood water stans receding during October. drainage to rivers hegins.
I3ecaLise the Kiwis originating from the Pungli River have heen elosed at their off-
take. drainage 10 this river does not take place . .Iulfi and I3hat Kura Kiwis act as lhe
main drainagc channels in this project area. Through its two main branches
Sadullapur and Rasulpur khals. lhe Gala khal connects suhcompartment 7 lhe 101"
lying areas of subcompartmcnt 6. 5. J and 2. As a result. the lo\w lying areas OI scveral
heels-Gharinda. ~ [3urai. I-latlia and Dharun beels and othcr low pockets connect eithcr
Julfi Kiwi or Bhatkura khal through lhe channel network descrihed above. Pre and
post lllonsoon drainage from this area occurs through these two khals to Lohajang
River when the watcr level in the river pcrmits drainagc.

Flood waler enters Ihe area on lhe right bank of the Lohajang River lhrough existing
khals and channels. These kiwis and ehanncls. also act as drainage channel. Drainage
is erfected through lhesc channcls 10 the Lohajang and Elanjani rivers. For
suhcompartment 9 and () Kalibari Kiwi functions as main drainagc channcl.
Ghoramara Khal serves as Ihe main drainage channel for suhcompartment 10, 11 12
and 14 to lhe Loahjang River. Drainage from subcompartment 12 10 lhe Elanjani
River is effected through I3arobelta and Indrobelta Kiwis. I3irkushia khal acts as thc
main drainage channel for subcompartments 14 and 15. At prcsent. mosl of the khals
lllentioned hereinabove. havc eilher been silled up or lhey have inadequate drainagc
capacity .

Surface \Vater and Flood

It is the .lamuna Rivcr system which influcnees the CPP areas. The intensily of flood
in the project area is lilus dctermincd by flom! conditions in the .lamuna and its
dislrihutaries-Lohajang. Elanjani and Pungli rivers. Of course. Galakhal and its
branchcs play an important role in furthcr intcnsifying lhe flood in lhe projeci area
lying hetween Lohajang and PUIIgli rivers. Due to rain early flood occurs in April and
Nay. The deprcssions and low lying areas. in absence of proper drainage. remain
submergcd. The \vater level ill the area. during lllonsoon. goes high as a result of
rai nirunofr and riverbank spi Il.

At Ihe end of .lune water enters Gala khal lhrough Lohajang and Pungli rivers. Flood
walcr from Gala Kiwi takes ils course through Boilla Khal to subcompartments 1 and
5 and floods the Gharinda and I3urai beels and the adjacent low-lying areas. Floods
flow eastward from Gharinda to Suruj markcl along a road and borrow pit and thcn
entcr lhe agricultural land (chawk) around Parkushia villagc. From this point. thc
flood \vatcr enters subcompartllicnt 2 through Gugodao bridge and continucs toward
llatiia 13eel lhroLigh Kh,d and floods lhe areas across ils palh. As a rcsull of thc flood

ilow through f3hatkura and .lulfi kiwis. the Subcompartments I. 2.." and 4 hecome
nooded.

f3ecause the I3artlw and Suruj kiwis are closcd al their oil-lake. there is no direct nood
water fhnv from Pliligli river into the project area. Similarly. the entry of !"lood water
to lhe project arca s prevenled hy the existing  emhankment along
Dhaleswari/Elanjani  Ril'Crs.

The areas hetween the Loahian~, and Dh,iles\\ari/Iclanjani  rivers ~et nooded IhroU!2h
the canab and khals origin<Iting frolll the Loahajang rivcr. Thruugh Juglli alld Kalih,lri
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khals flood water enters sub-ConlpartJllenl9. Ghoramara Kiwi is the entry route of
flood water to sllbcompartment IO\~here. it spreads over the entire southern part.
Flood water entry route to subcompartment 12 is Santosh  kiwl. Arter flooding
subcompart ment 12. flood water spreads over subcompartment 14 through Aloa-
Tarini  Kiwl. Flood water enters subeompartment 15 through Pathrail. Kumuli and
Birkushia kiwis .

(;rolind  walCr

It is recordcd that there are ()I() shallow tubewells (STW) and 7() deep tubewells
(DTW) in the project area. These wells are used for irrigating about 5500 ha of land.
Hand tubewells arc. generally. uscd for supply drinking water. It is seen that
subcompartment 9 has the highest density of STW-7.91km% In subcompartments 2. R.

9. Il. 14 and their flood plain contain about 50% of the STWs. Compared to STWs.
DTWs arc less frequent in the project area. Subeompartment 15 comprises the highest
density of DTW -1 /km2. In sub-compartment 2. Il. 12 and 14. more than 50 percent

of DTWs is concentrated.

For irrigation and domestic purposes ground water resources arc extensively used in
the CPP area. Abstraction. for obvious reason. results low using of the groundwatcr

table ill dry seasoll. However. recharge during the wet seasoll restores the ground
water table. According to FAp 20 (1992) report the highest level. for the period 19R9-
91 was 12.3 m (I'WD) and the lowest was 7.0 m I'WD. The trend for the last five
years docs not, however. indicate any significant reduction in groundwater level il the
project area. The fluctuation of the level of ground water for the period 1987-91 is
shown in Figure 3.2.

Land Resollrecs
Land Typcs and Land Usc

Land types consist of flood depth phascs of flood plain soils. To designate land types
according to flood depths is a common practice in Bangladesh. Generally depths are
computed on the basis of | in 5 frequency water levels as recommended by MrO. The
clatarepresenting 1:5 water level for areas under various land types. generated through
GIS. is presented in Table 3.2. According to these data 71% of land in the crr area is
available for cultivation. Depending on flood depths and inundation period. the actual
area under cultivation changes both annually and seasonally. Settlements account for
27% of the areas. This includes urban areas. Water bodies arc limited to only 1% and
rivers occupy the remaining 1% of the area. Subeompartment I and 4 and the
subcompartment  designated as Lohajong flood plain consists of more than 50% of the
flood free land type (10, Whereas almost 500/0 of the flood prone land type (10) is
found in subcompartmenlS 10. I and 12. Only 4.4%. according to these figures. of
land in the CI'l' area is considered flood frce (10oy land. The land type and land use
map is shown in Figure 3.3.
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Figure. 3.2 Recorded Highest and Lowest Gronndwater Elevation, CP P Study Area, 1987-1991
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Figure 3.3 Land Types Based on Flood Depth (Base)
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J.2.2

Tahle 3.2 land Types in the Area

L Claoad ImY +lo Laa) Arona
Ldlll 1 ype TOOU— DCPUT—111) 7ot
(ha) ('Yo)
Po (highland) D.Dto 0.3 576 4
P, (medium highland D.3to D.9 1821 14
Pe (medium lowland) 09 to 1.8 4248 33
10, (lowland) > 1.8 2552 20
Subtotals 9197 7T
Settlements 3502 27
Water Bodies 134 |
River 1M [
Totals 13DDO 100

Sources: GIS data base 1992

Soils

A soil survey of the CPP area was carried out by the Soil Resources Development
Institute  (SRDI) in 1985. Soils in the project area have developed in alluvial
sediments laid down by the Brahmaputra-Jamuna river system. Pour soil series and
two miscellaneous  land types have been identified so far. Areas of soil association
and percentages of soil series occupying each soil association arc given in Table
1.1

Tahle J.J Soil Associations and Soil Se.-ies of the Project Area

|_Soil _Association | _Area (ha) | Soil Series |___Pn)portioll
(It )
Y(HIIt! Brahmanuln\  alluvium
Sonalola  association 575 S{lli<lloal 11111
Slll1<llola-Dharmai association 3205 S(HI<llola 75
Dhamrai 1
Silty  1\lluviulll 11
DILIEL-SOn4. 1IN ass(){:ialil - 11 11 XX Dhalllrai 711
Sonalola 211
Sabhar B;var 10
Sandy and silty 6 Sandy alluviulll )1l
alluviulll  COlllpleX Siltyalluviulll 11

Old Brahmaputra alluviulll

Sonalola  association 2442 S()naloia nO
Sillllol112i 10

S IJIHIN-S(HIal{lla  associ'll —i(lll 1146 Sillllolidi 70
Sonatola L1

| Savar Bal.ar-SilnHIndi  ass(Iciati(H! | 625 | Savar hal.ar | 75 |
Silrnondi 29

Source: GIS clata base 1992
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Sonatola soils (about 63 perccnt) occur on thc uppcr part or ridges. They arc rriable
and silty loam in texture with weak structure. Silmondi soils (about 13 pcrcent)
occupy thc lowcr parts or ridgcs. Thecy arc rriable to finn. silty clay loam in texturc
and have moderate structure. Dhamrai soils (about 14 percent) occur on the lower part
or ridges or young floodplains. They are weak to moderatc in structure and havc
rriable silty clay loam texture. Savar Bazaar soils occupy (about 6 percent) the deeply
nooded basins and arc characterized by their rirm clay texture and strong structurc.
Sandy and silty alluvium (about 4 percent) arc stratiricd. raw and undevcloped soils
with variable texture. The soils ill the project area are grey to olive browll ill color and
poorly drained.

Agricultural  output is limited in the project area by deep flooding and poor soil
drainage. Due to unravorable hydrological conditions. Illedium highland and medium
lowland phases or Sonatola. Silmondi and Dhaillrai soils arc not suitable ror growing
high yielding varieties or T. aman. Lowland phascs or thcse soil series arc not suitable
for ordinary T. alllan. Low yielding varieties of broadcast aman (13.aman) is gn.)\Wwll in
the Illonsoon season. Savar Bazar soil series arc Illore deeply flooded and remain wet
early in the dry season. thus limiting the growth or dry land rabi crops. Agriculture is
also limited by the heavy consistency or these soils that make cultivation  with
traditional plough and impleillents dirrieult.

In sUlllmary_ the Project area comprises of very good agricultural land of about 63
percent or the cultivable area. It includes soils or highland phases or Sonatola and
Silmondi. Good agricultural  land includes Illainly Illedium highland and medium
lowland phases or Sonatola. Silmondi and Dhaillrai soils that occupy 62.9 percent or
the cultivable area. Moderate agricultural land is about 27.1 percent and occupies
lowland phases or all soil series. Poor agricultural land occupies 3 percent or
cultivable arca and eompriscs silty and sandy alluvium  complex. The soil
classirieation map is shown in Pigure 3.4.

Crops

Croflflillk  I'allel'1l.\"

In the project area the cropping patterns arc dictated by hydrologic regime and the
patterns arc based 0l1ilricc. It is the drainage congestion for which the prcllilonsooll
cropping is constrained.  The congestion is mostly rrom accumulation  01. rainrall
runorr. When flooding I'rom high water level in Dhaleswari. Lohajang and Pungli
rivers limit the crop choice during monsoon this situation is aggravated. It is also seen
that some times post-monsoon drainage congestion also acts as a constraint i.lllainst
crop production.  Por growing HYV boro ricc in the winter season ground water
irrigation is extensively Ilracticed. NOIll-rice crol)S arc HrOWIl usuallv_in lloll-irrillatcd
land in rotation with rainfcd aus and alllan rice varieties. This is. or course. dOlle
depending Oil the land type. Winter crops arc inter cropped with sugarcane. 8ase line
cropping pattern ill the project area (base year 1992) arc presented in Table 3.4.
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O Subcompartment

Soil Class
102 3 Kilometers
i
Seale 1:100000
Projection: [ITM
Class Land_Type '(=inlY) Sail, ‘type (mainly} 5011 Structure
4 " R o i
3 |Mediulll high Loam High
J_|lledium low Loam to clay loam High
—. i | Loam High
7 |Medium low Loam to clayloam Medium
| '] 1w ICIay to chyloam ILoam
¥E Settlement”

Figure 3.4 Land Type based on Soil
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Tahle 3.4 Croppin~ PatteJ"l1sof Land Types in the Area

|_Gropping—Patiern Areaundel Cronnill- | Pallern _Ow)

Fo [ F= ’ Total
Sugarcane 506 J - - 506
B. Au~-Rtlbi 35 - IS1 - —-10
Jutc-Rahi 35 - X34 - X§~
B. Aus-T. ;\man (LI - 26X - - M
JUIC-T. Alllan (LI - (002 - - 61)2
Julc-T. AllKKII (11)- Rahi - 76 - - 7,
N\L'd Aus-MII<In-Rahi - - - )43 043
B. Alll<lll-Rahi - - - 71 71
B. Amatl-Bmo (i) - - 325 325
B. i\m<lIn-Nlustard- Bom (H) - - I-N - X1
130m (H) - - - 10~0 10°)0
T. Alli<ll (11)- Boro (I-) - 101 - - 101
T. Alllln (1.)- Boro nil - 437 272 - T70Y
TD\V . Allilil (L)- Bormn (H) - 176~ 1— 17XX
TDW' i\man-  ivlustard - Boro(H) - 1) - i
T. Aman (L) - r-'lustanl- Bmo(i-l) I:q - 134
T. Amilll () - jUlard - 1301°0(11) 117 - . 113
TD\WV . Ml<In (L)- Born (L) - - 104 104
j\luslard - Born (1-1) - 26K - B —
Totals 57(,  ix21 424X 7552 N~T7

Source: CPP EIA Case Study. 1992
\~,.icl/Ifl/ralll1pl/fs

Prescnt lcvels of inputs with rcspect to human labour. animal power. seed. [Iertilizer
and pesticides arc low in general. This is. ill particular. ricc in case or crops which arc
vulnerahle to dalllagc by floods and drainagc congestioll. In casc of irrigated [I-1YV
born followed by 1YV aman and wheat the highest quality of inputs is used.
i\.'lo(\erate alllounts of fertilizers arc used in sugarcanc and oilsceds. Pesticides are
mostly used in IIYV boro. Table 3.5and 3.6 shows input use for dillerenl crops.
These fables are based on data collected in the field.

Tahle J.5 Lcvel of Production Inpnts nnder Base Line CI"OJIping Systcms (1992)
Crop Person Pair Seed |____FEertilizers (K Pesticides
Days | Oxen | i

Davs (k,.) Urca TSI MP (k,,)
13 .1us 150 45 100 70 40 - -
fl. \m"n 125 45 100 70 - - -
T. Alllan (L) 160 42 30 90 50 30 -
T. Aman (H) 175 44 30 170 90 40 0.2
T.0. Alllan 150 40 30 90 - - -
Bora (H) 220 50 30 220 110 (io 0.7
Jute 100 45 D 00 50 40
Whcat 105 44 130 150 70 50 -
Sugarcane 275 40 5000 120 100 70 -
Oilseed 00 30 10 1)0 (i0 | 30 -
Pulse 50 30 - - - - -

Source: CPP EIA Case Study
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Tahle 3.6 Agricultural Lahor Rcquircments (Without I'rojcct)

("rllp Area | Perjon  D,LYS Per| licela’c |

(hal . | F 1t A\ M | 1 A\ S | O N IT | Total
1. H Au.e. ISl 15 35 -10 20 ,0 10 150
7 Rlis~Arn;lil Vi~3 15 ,0 ,0 5 5 10 20 135
1 B. "mall 5X5 15 ,0 ,0 30 20 125
1 T ArnallL) 1XO. 10 -10 30 20 | 10 | 25 25 J@o
00T 1ammH) 20 50 50 20 10 | 25 20 | 175
( TD. "mall ,-1-17 10 30 ,0 20 30 30 150
7. Horo(ll) 0270 | 50 50 15 3D -10 [5 20 | 220
7 Hmo ILI 10 30 15 20 30 15 20 -10 | 170
3 Jn 703 20 -10 30 10 -10 30 1S0
10, shi-tarc:itic | 500) -10 .to 20 10 10 10 5 5 25 1 0 | -10 to | 275
1. Wheal sn 10 10 10 20 10 25 105
2. et mt I-Lv) | 20 10 5 10 15 | SO
13. Plll.es 350 5 10 10 5 10 10 | 50
1-1 pnLlio Joo 20 20 60 10 o 50 190
15. VL"~clahlc" 100 JD o | -10 ‘W1 s0 -10 | 210
Tnt;} 1) 371 it | 305 | 37-1 | 250 13k | 1O 55 | <17 WX | 30 | .n) 1
t000 ...P/D) 5 ]

Source: CPP EIA Case Study
Agricultural  Productioll

In the CPP area. crop production is characterized by flooding and drainage as detailed
under 'Cropping Patterns' above.

Estimates of areas under differcnt crops, generated by GIS I'rom the cropping pattern
and land type data and the results of the land usc surveys and interviews with farmcrs
on crop damage arc presented in Table 3.7. It appears that a total of 36.356 tons of
cereal including 34.376 tons of paddy is currently produced annually in the project
area. Farmers lost an estimated 3175 tons of paddy because of flood damage and
drainage congestion.

Tahle 3.7 Crop Production and Flood Damagc

Crop Dilllli.H!Cfrec Dallljt"!:cd HnHW'Tigr | 11nttUlliol
Arca Yield Arca Yield (Tnlls) Lost (TOQilS)
(ha) (1/ha) (ha) (1/hal
B. Aus 4115 15 X 115 1>4X X
~vii\ Aus-Am<In XX 1.9 (3 11.9 1729 G~
B. Aman 5111 1.1, 75 11.7 X61J 67
T. Aman(i.) I~(4 00 ) 1.1 33211 1>47
T. Am<In( 1-1) 2411 3.11 511 1.2 7XH 911
T.D. Aman 1~16 1.7 1411 11.4 ~631 IX]5
Hmo (H YV) 52134 45 10X 2.0 241Y) YJ5
13"m (Li 1114 25 260 -
Paddy 34376 3175
Wheal  (H) DING) 1.0 19X11 -
Potalo 100 9.5 ~420 -
Julc 1637 1.X 2947 -
Sugarcanc S06 411.11 2112411 -
jVilislanl 1411 0.X 1151 -
Pulses (.75 1.1 675
Vet"l:ctahles 1511 35 525

Source: CIT EIA Case Study
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3.24

Forest and Homestead Vegetation

Natural vegetation, plantations and homestead groves and kitchen gardens constitute
forest and homestead vegetation.

Natural Vegetation

Public land for forests is not available in the project area. Some naturally grown trees
like Kharazora, Kadam, Koroi and Chambal, Shrubs like Rash, Dholkolmi, beth and
patipata, and herbs like Ralmegh, Thankuni and Ratanotey are found along the
marginal lands of roads and embankments. Because of their role in providing fuel.
timber and herbal medicine, these species are economically important.

Plantations

There are about 262 km of existing roads in the CPP area. Of these roads ahout 18 km
have been planted by Thana Banayan Prokalpa of the forest Department since 1989
(FAP 20, 1992a). Forest growing exotic tree species such as Akashmani. mahogany.
eucalyptus and epil-epil have been planted in recent years. Older trees such as babla,
mahogeany, koroi and paia grow along the Tangail-Sontosh and Tangail-Dhaka roads.
The verges of unpaved roads within and/or between the villages are generally planted
with banana, betelnut and mahogany by the neighboring households. Roadside
plantations, particularly young seedlings are frequently damaged by heavy floods and
browsing by cattle. Roadside vegetation in elevated areas on the eastern side of the
Lohajang River is in good condition.

Homestead Groves and Kitchen Gardens

Homesteads occupy about 27% of the project area. It is, in average. seen that an area
of about 0.01 ha in each homestead is used for gardens and groves. About 50 percent
of the homestead is used for housing. 25 percent for trees (including other vegetation)
and 25 percent for vegetable gardening. On average, an area of about 0.01 ha in each
homestead is used for gardens and groves. About 50 percent of the homestead is used
for housing, 25 percent for trees and other vegetation, and 25 percent of vegetable
gardening. About 40 percent of the households have a piece of land ranging from 0.02
to 0.3 ha in extent which is located about 0.3 to 0.9m lower than the homestead but
normally attached to it.

In the elevated areas the dominant trees include mangoes, jackfruit, citrus speCies,
bamboos and bananas. In the low lying areas debdaru trees are dominant. Of the
vegetable species brinjal is improtant because this is cash vegetable. Brinnal is grown
in the palans. The palans of subcompartments 5 and 6 grow cabbage and caulillower
widely. These are also cash vegetable. Arum - another important cash vegetable.
grows in low lying palans of subcompartments 1,2 and 3, Cucumber. chili and sweet
gourd are grown in abundance in subcompartments 3 and 4.

During 1987, 1989 and 1990 flood water damaged kitchen garden crops in 3 to 10

percent of the farm household. The severe 1988 !llood inundated 95 percent of the
household making enormous damage to kitchen gardens.
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Energy Use

For cooking in the rural parts of the project area dried leaves, cow dung, jute sticks
and crop residues etc. are used as source of energy. Abut 20 % of urban households
use kerosene as a cooking energy source and the remaining lise fuelwood. In addition
to source of energy kerosene s used for lighting houses, About 42% of rural
households have electricity. While large farmers use cowdung as manure, the landless
farmers use it as major fuel source. Fuel efficient trees such as neem, tetllal etc. in the
project area are used by brick field owners.

Livestock

In almost all rural household livestock are kept. For draft and transportation bullocks
are used mainly. Cows are kept for milk. Goat, Sheep, Chickens and ducks are
produced for cash income and as source of protein. Draft power availability is only
1.9 ha in the project area. This is lower than national average of 2.61 ha. The health
condition, in general, of the livestock in the area is poor due to shortage of feed and
fodder, lack of grazing field and diseases.

Biological Resources
Aquatic Habitat

Wetlands

In the project a diversity of wetlands are found. These wetlands include beels, ponds,

borrow pits, khals, rivers and seasonally flooded areas (fable 3.8). There are 19
perennial beels in the Project area, covering an area of about 133 ha in April and 432
in December (Table 3.9). Of the perennial beels, Atia-Kumuria, Boro, Ghatak bari,
Jugnidaha, Batchanda, Gharinda, Dhurun and Chakran beels contain valuable aquatic

habitat. Lohajang the only river in the project area, covers an area of 165 ha during
the wet season. In the central depression portion of most of the seasonal beels the land
owners have excavated small ponds (pagars) with the dual objectives of catching fish

and irrigating the boro crop. Most of the pagars retain water throughout the year.

Table 3.8 Aquatic Habitats within the CPP Area

erenma etam s
Beels 133 Year Round 1.0
Rivers 50 Year Round 0.4

Seasonal Wetlands

Pre-monsoon 322 April-June 2.5
Monsoon 7138 July-September 54.9
Post-monsoon (Drainage condition)
Post-monsoon (Drainage free condition) 8145 September- 62.7
October
1475 November- 11.3
December

ource : ata
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Tahle 3.9 Perennial Beels within the CPI' Area

S5€ Nel—er—H<et Area _ .
r-\n, Ie(,Clithcr Anril UnioJl O\vncrshin
. Jugnidaha 7.1 7.1 Baghil Klws
’ Kestopur  131.'1.'1 3.3 1.1 Baghil K has 8.: Pri vate
! Cht)\vhari  131..'1.."1 211 11 Baghil Private
. Ghatakhari Beel 10.:" 1111 Dainnya Private
S. Barn Ikel 37.0 -1, Dainnya Private
6. Patllihari Bel'l 11.0 2,0 Tangail Private
7. Alia Bel'l 435 27.:- Ali<1 Khas & Private
S. ~langalhar  Bee! 2.4 LIl Alia Private
9. Batclwnda BCL.I 5.2 5.2 Gala lriv<llc
1. Chakran Beel Sl 1nn Gala Khas 8.: Private
11. Bartha Bee! 5.3 1.1 (lab Private
12. Gharinda Heel 1.2l 6.1 Clllarinda Private
13. Dharull Bee! 171 171 Gharimla Khas 8.: Private
14, AaghhclOir KUl 11 11 Gala Privatl..
15. Bara Kum 16 1nn Gharinda Khas
1, Siktkr  KU11l 12 111 Gharilllla Khas 8.: Pri,'alc
17. Garaildaha 5,0 X Kal.ipur Khas
IS. Kal.ipur 2.6 1 Katipur Kllas
It). Bajitpur (di 1110 Kal.ipur Khas
Total 222.~ 1.7

Source: Crr EIA Case Study

Perennial ~water bodies in the project area increase gradually in sizc with the
commencement  of premonsoon rainfall during April through early June. At the onset
of the monsoon rainfall in late June. the seasonal water bodies incrcase rapidly in size
and reach their pcak in August. During lhe monsoon (July to September). the isolated
wetlands of the area interconnect and become large water bodies covering from 54.<)
1062.7 percem of the area.

With the commenccment of pre-monsoon  rainfall during April to early June.
perennial water hodies increases in size gradually in the project area. The seasonal
water bodies increase rapidly in size from the beginning of monsoon and the same get
their peak during August. It is during the monsoon (July to September) that the
isolated wetlands in the project area interconnect with each other and conslilute large
water bodies whieh usually cover 54.<) - 62.7 percent of the area.

The aquatic habitats of lhe western part of the project area receive waler from lhe
Lohajang River via Jugni. Kalibari. Gaizabari. Aloa-Rajbari and Deojan khals. They
also receive waler from the Dhaleswari and Elanjani rivers through Darjipara.
Falepur.  Indrobelta and Barbelta khals. respectively. Flows in the four khals
originating from the Dhaleswari and Elanjani rivers are regulaled by sluice gates. The
aquatic habitats of eastern pari of the area receive flood water from the Lohajang
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River through kiwl. from the Pungli and Lohajang river, via Gala Khal. and directly
I'rom the Pungli River through Raulpur Kiwl. Agquatic habitat, of thi, part al>o
receive water from the Lohajang River through Bhatkura and Julfai Khal>.

Flood, begin to rcccde from thc projcct area in late Augu,t through September when
the dircction of riow change, and water i, di,eharged from the project area ,outhward

mainly to the Lohajang through mo,t of the ,ame kiwi, (except for Jugni and other
khal> in the we,tern part of the project area which have regulator,). \Vetlaml> become
i,olated from one another by December and remain >(, until the following mon,oon in
.Junc.

\lI'a/er Qaalily

In the project area water ,ample, from river,. beel> and pond, were tested for variou,
parameters  for the period from March through May. The tet reult revealed that they
were found to he generally suitable for fish and other aquatic biota. It wa, ,een that
the overall quality of river and beel water was beller than the pond water. The
Dhale,wari.  Lohajang. Pungli and Elanjani river, arc. in their chemical composition.

Jmilar. In Atia (6.9) and Bachanda (6.7) heels slightly acidic pH w,, found. This may
have been due to the timc of ,ampling (09.00 to 09.15 hours). A high concentration of
chloride wa, found in water of a pond ncar Kandua. Of the heel>. ™ far sampled.
while Jugnidoho ,howcd he,t water quality. Dharun showed the wort.

The Jamuna Fertilizer Company. located about 20km upstream of the CPP area.
di,charges wastewater directly in to the Jamuna River. Two samples of Jamuna River
water. taken from downstream of the fertilizer plant. ,howed high concentration  of
nitrite. chloride and anlillonia. Fish killing has occurred due 10 these di,charges as
reported by the local people.

1'lallk/111l

Populations  of zooplankton in all sampled beels were found to he higher than tho,e
of phytoplankton. Cru,taceans were the dominant  zooplanktou. The  highest
population of plankton was ohserved in horo heel which may be due to nutrient-rich
hot tom sediments. shallow depth, and le" ,urface coverage by water hyacinth.

llel/lllos

The ,alllpled benthic fauna comprised three species of fre,hwater clans. ,ix ,pecic, of
,nail>. three ,pecic, of annelids aud a variety of insect larvae. Low populations of
almeli,1> and insect larvae was observed in Patnibari. Baro and Kazipur heels. Alia
Kumaria. Kazipur Baro. Dharun beel and Jugnidaho beel preently have a ,ignificant

accumulation  of hyacinth roots 'llld detritus at the hottom which leads to low henthic
fauna population.

lesticides

In CPP area pe>ticides are extensively u,ed for crop™> pest control. From mid-March
to mid-May in.eclicide, are generally applied in horo rields. It i, reported that the
main agricultural  pest i, 'Pamri'. Of other kind of insecticides. Basudin is widely u,cd.
Thi, peticide i, ,een to he toxic to ri,h. Most in,ccticide, arc toxic to frog, ,piders.
earthworms and few other kind, of specie,.
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SsHiN':

Inspitc of being banned in Bangladesh. DDT was dctcctcd in poolcd fisb tissue
samplcs with residues measured at 21.5 ppb and in fresh milk at 18.8 - 44.4 ppb by
atomic absorption mcthod at Bangladesh Atomic Energy Commission. It 'Ippcars that
DDT has got a widespread usc illegally in the CIT arca. Besides. dicldrin
concentrations  in fish tissue were 87.) ppb and 4.5-16.") ppb in milk. Conccntrations

of endosulfans  (71.4-200 | ppb) were detccted in milk S<Illipies. These levels are
below thc directly toxic range in terms of human health. but arc well within the
carcinogenic  limits set hy tile U.S. Envirolllllental Protection Agency. The long-term
ccological  effect of insecticide application has not been studicd and could be
|.otentiallv _si=nificant.

il/acnlpltytc.\'

It is obscrved that macrophyte diversity is high in CPI' area. 34 species of aquatic
macrophytcs  were found in ") becl samples. Of this 34 species. Il werc marginal. 8
suhmergence. Il hloating and 3 emergent. Walcr  hyacinth is tile Illost abundant
llli\crophyte covering. rvlorc than 609(J of the total area of the sampled heels is covered
hv \vater hyacinth.

In the CPP area spirogyra spp. - an algc is seen everywhere. It grows during the carll’
monsoon.  especially in jute growing areas. In extreme cases Spirogyra  masses
dccompose  from mid Fcbruary to March and dcteriorate the water quality. Microcystis
blooms during the dry season spccially in the pagars and ponds. The project arca
supports at least thrcc specics of duck weeds. hygroryza spp. provides fecd for cattle.
hydrila spp. along with other submcrgcd macrophytes  privies sheltcr to common
wctland based fish brceding spccics. "I3isbtali” is the conlmon marginal macrophytes
throughout  thc projcct arca. Water lilies. hclencha and blmilata  are consumed by
local pcoplc. rishcrmen  set traditional  fish shclters ("btha™)  with watcr hyacinth.
During the breeding season macrophytes provide shelter to walel' hyacinth.

Utilizatioll  (~Kvetralll

Within the CPI arca wctlands arc productivc ccosystems —which scrves the nccds of a
human population of more than 18').000 by providing watcr for drinking. washing and
hathing. for irrigating rabi crops. and hy supporting fish production. There arc 19
percnnial bcels in thc arca. Of thcsc 19 beels only threc becls. it is rcported.  arc Icascd
oul partially by the government. every year. The other heels remain as comlllon
property resources. Fishing hy general public ill these leased \vetlands is permitted o1
condition that only year is uscd. Womcn and childrcn fish most of thc wectland in tilc
projcct arca. Thcy also collcct mollusks for fceding ducks as well as for limc
preparation.  Aquatic macrophytes from the wctlands arc used cxtcnsively as grcen
manure and callie fecd. In thcsc arcas. it is notcd. thc farmcrs usc 25% less fertilizer
than in other arcas.

Open Water Capture Fisheries

It is known that no less than 50 specics™ 01' frcshwatcr fish and four spccies 01' small
shrimp havc becn in the project arca in diffcrent habitats. Fishcrmen and also villagers

cpp 1.1\ Ca-(" Study
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report that there is an abundance of major carps in the area. This is probably due to
floods from the Jamuna that is very rich in major carp's parelll stock and fry.

Sensitivity  or Fish to Hydrologic Cycle Change

The hydrologic cycle variation in the flood plain of the Jamuna river plays an
important  role on the socio-economic  condition of the fishing community in the
project area. Thus it is seen that during dry season fish found in the project area take
shelter in the perennial beds and pools of Lohajong river and they become vcry much
\'ulnerable to ovcr I"ishing. This is more pronounccd in the beels.

The major carps. during pre-lllonsoon period. hegin In migrate upstream [I'DI'SP<IWIlllig
from the lower reaches oj' the Jalllllllll and its distributaries. Such migration also takes
place from bcels at the downstream. Geel dependent fishes remain in beels throughout

Ihe dry seasoll :tnd they start spawning as soon as the water levels and temperature

rise. The early fry of these species usc the newly inundated low lands as their nursery
ground. The adult fishes also usc inundated low lands as feeding and spawning

grounds.

During the carly monsoon major carps begin spawning ill the upper reaches of the
Jallllillariver and continue up 10 mid or monSOOIl. The eggs and early fry including
some adults flmving downstream  disperse laterally over the floodplain I'rom June
through carly August. There they spend 4 to :; months and grow as young or suh-
adults. Lateral migration of fish from rivers to flood plain in the carlO' monsoon takes
place mainly during first I"cwweeks of influx of water.

Lastly. it is thc monsoon which is the peak period for m'jior biological activities of
freshwater ~ fish species. This is because the decomposition  of plant and animal
residues enhances rapid growth of fish food organisms providing most suitable niche
ro1r floodplain and river hreeding fish for hiological activities like spawning. nursing.
I"ceding and growth. Gut when flood start receding. fish specics migrate back from the
floodplain  to the Lohajang and rungli rivcrs where they spend the entire dry pcriod.

Impads or PrCyiOlIS Dcyclopmellts

li is observed that immigration of I"isheggs. laryae and adult fish into the floodplain
and Dbcels has been uettinu_ hindered due to construction of reuulators in four khals at
the western boundary of the project. Again. in the north-eastern part of the area.
closing of the khals has greatly made obstruction to immigration OF fish from
Elanjani. Lohajang and rungli rivers.

Also construction  of a diversion road by closing Goilla Kiwi on the Tangail-
[\adhuJlur road and Sibpur inearly 1'))2 has stopped immigration of rish io the entire
eastern part of thc project area.

Fish Prodlldioll

The overall national trend of fish in the country from the opcn watcr rcsources is

declining and the crr area is no exception to the trend. Of course. reliable data on
fi.sh production  within the project area from different open water habitats is not
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available ... Al' 20 (1992d) has estimated the tntll npen capture I'isheries prnduclinn in
Ihe project areall 380 Inns/year (Table 3.10). At lhe natinn'll level. il has been
cstimated lhat the rale nf reductinn is abnut 29<, per year (DO e 19X3-X9). The
fishermen and villagers nf the CPP area have also. repnrted a gradual decrease in fish
product inn.

Tahle J.J(I Alllluall'rndudioll of Fish (tolls/ye")) ill the CI'l' Area

Species Rivers Beels Flondplain PitsIDerelict '1'0.1'11
Carps [ 21.6 4.0 0.6 2XA
Calfish 0.4 15.9 17.6 25 36.4
Live Fish (Hi 7.9 5.] 0.X 14.6
[liisha 7.0 - - - 7.0
Small Shrimp 35 4.8 - - S.]
Small «.ish '0.3 76.8 156.1 777 2S5,4
Tntal 440 127.0 1X3.0 26.1 ,X0.0

Closed Water Culture Fisheries

In the CPr area culture nr pnnd fishery is nnl common. There exist about 450 ponds
cnvering 64 ha in the area. Of the 101'lhumber of ponds X7 !In. 93 no and 170 no of
pnnds arc cultured. eulturable and derelict respeclively (DOI' 19X6). There arc
number of constrainls  Ihat impede pond/culture  fishery in the area. The major
constraints  ineludc inundation nf ponds by flnnd water. preference to. fishing open
water fisherics resources, lack of leehnical knnwledge about fish cullure. and lack of
technical and financial support from the Departmenl nf e.isheries and olher agencies
"Id rc'll"of “ish diseases (epilOotic ulceralivc syndrome).

Fish Culture I'radkes

The prescnt status of fish culture is'll a traditinnal level. Thc owncrs nf the pnnd do
not usually follow scientific methods or fish production management with respect to
preparation of pond. etc. leading to slow growth rates and rendering productive fish
ntinerable  to varinus diseases.

Siocking of carp fingerlings arc made from .July to Septemher ill flnod free ponds.
Thesc arc collected from fishermcn/hawkers  or from cnntraci fishermen. In case nf a
c'Olltract 50'7r nf the productioll goes to lhe fishermen supplying fingerlings. Thc
ponds Ihat arc pronc to flnoding arc stocked in Octoher Ihrough Novcmber after
recession of flond water. Data collected from 15 ponds in Ihe CPI 'lrea indicate that
thc ponds arc overstocked with an average stocking of 26.453/ha . f3ut the DOI'
n:culllllicndced density is ()750/ha ill average. This together with nOll-maintenance of
~1()c"iJlg ratio and ratc. using artificial food irregularly and tack or monitoring of
growth. survival and hcalth condition 01'fish lhat make less production.

CPI'" EIli\ Case Stud™
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Production

It is estimatcd that annual production of fish from ponds in CPP arca varics from 529"
to 1310* with an avcragc of 9 10kg/ha/yr. This figurc is Icss than national average of
1055 kg/halyr* (OaF 19R9), This is primarily duc to inappropriatc  managcment  in
pond fish culturc in the arca,

11 most cases contract fishermen who supplied fingerlings free o+ cost. harvest and
scll the fish on a 50 percent share basis. In other ponds. fishenllen sell fish either on
20 to 25% share or arc paid on a daily wage rate basis .

TClTcstrial Habitat

While during dry season about 9R% of the CPP area is available as terrestrial habitat.
during the peak flooding period wherc about 63% of the area is flooded. terrcstrial
habitat is limited to homestead. roadside vegetation and highlands. Thc CIT area
provides R species of plants that economically as well as environmentally  important.
Of these plants. 19 provides fruit. 14 timber. 15 fuel wood. 29 vcgetables and 4
species arc shade trees.

In the project area rivcr levee vegetation grows in a linear pallern. While shimul trees
occurs at random along the river banks. becl edge vegetation is situated in circular
pallern. Vegetations those arc close to wetlands tend to be relatively luxurious in
growth. Tall trees like korai close to beels provide sheltcr to helpless and threatened
bird species.

In the central part of the projcet area is situatcd Inland Dcnsely Vcgctated ecological
zones. These arcas. characterized by dense vegetation covers 5-20 ha. The urban arca
vegctation possesses the highest number of exotic plant species. Since the early part
01' the present century timber plants like teak and mahogangy have been planted by
local people and by officials since the early part of the present century. Mangocs and
lichi arc COIlI1mOn fruit plants in the urban areas. The agricultural land of the project
area provides support to the carnivorous and insectivorous wildlife .

Wwildlifc

Observation  from April to May 19<)2revealed that CI'T area supports 177* specics of
wildlife.  The wild life constitute 17 reptiles. 140 birds. 15 mammals and 5
amphibians.  Of the total species of wildlife in the project there arc 17 important
wildlife resource. Thcse wildlife resources consists of seven cndangered and ten
threatcned  wildlirc species which dircctly or indirectly provides bencrits/disbenefils to
human populations.  The important wildlife speeics are grouped according to thcir
fUllction.

Navigation
During the flood scason. except for the dceply flooded arcas. navigation routes play

an important role in providing access to outside. Of course. there is a good road
network 1'01'comlllunication at large. The existing extensive rural road network

squl'cc: CPP EIt\ Case siiidy
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comprises 224.8 km' unmetalled road, ~1.40 km major metalled road and 6.\ km
embankment-cum-road located along the western boundary of the project area. The
usc of water transport is only seasonal and covers ~ to 4 months during the wet
~casoll.Figure 3.5 shows the important navigation routes and the marketing networks .

Navigation  Routes

Construction of requlators o011 the western emhankment closed oil tie navi~atioll
routes in the northeast of the project area. But. at one time. it was such that most of
the easlern and western low-lying parts of CI'T area were connected with Pungli and
Dhaleswari  rivers through a number of khals Dhaleswari - Chillabari. Pungli -District
Bazar and PUIlgli - Jugi Bazar arc 1l1,~i0lexisting navigation routes. The longest and at
the same time most important route is from Chillabari to the char villages of the
Dhaleswari  river and this is the lone navigation route that connect the project area
with the outside for both passengers and goods delivery .

11 larkets

In the CPP area there arc two important markets - .lugni and Karatia. Both the
markets arc situated adjacent to Lohajong river. .lugni is one of the busiest markets in
the area and serves most of the Dhaleswari charlands. The market is famous for jute
trading. During flood season jute from charlands is markeled in Ihis Ilwrket and
shipped to Charabari Ghat and subsequently to Dhaka. It is estimated that about 660*
tons jute. 120* ton rice and 120* lon sugar cane is delivered to .lugni. Of the total
merchandise 575 tons is shipped to Charbari. Besides. Tangail tOWII. being a district
headquarter.  provides access 10 medical facilities. markeling of goods etc. Almost all
charland people adjacent to the northern part of the project area use Lohajong river as
their main routc to reach Tangail Town .

luman Resourccs

Human resources conslitute the project bencficiaries. In discussing human resources.
population.  livelihood, land ownership, tcnancy markct, credit relations. health and
cquity, gender relations. healln and nutrition. education and awareness etc. of the
people inside the project area arc dealt with .

Population and Settlcmcents

The population in the project area. according 10 1981 census. was 190.430* Of this
lotal population 97.988 arc male and 92.442 arc female. The density of population in
the arca is 1465 person/Km' (1981) whereas the national average in boy persons/Km'

(BBS 1985a). Based on the assumption of national exponential growth rate of 2.17. an
increase of population dcnsity from 1645* person/km' in 1981 to 1820 pcrson /Km'
1w 1991 is estimated.

In the project area Muslims. Hindus and other communitics (Buddhist.  Christian.
Iribal etc.) constilutes nearly 98. Il and negligible perccntage respectively.

CPP Eli\ Case Stud"
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Figure 3.5 Market Location and Navigation Routes
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Scttlements, it is obscrved, arc mostly conccntratcd  along thc riversides,  kiwis and
carthcn roads, Scttlcment in high lands and bcel arc clustcred .

Livclihood and Subsistcncc

Economy in thc rural arcas is mainly based on agriculturc, Agriculturc and Cropping
pattcrn  follow the flooding pattcrn  which is parily controlled by the existing
cm ban kme nts.

Whilc rice is the staplc food crop (produced in HO% of (otal cultivated) arca. Other
important cash crops arc Jute. sugarcane. wheal lllustard. pulses and potato. service.
husincss and transpOri constitute the main occupational scctors in the urban arcas. The
CPP is historically famous for cottagc industrics. especially handloom and pottery.
Bcesides, thcre arc biri factorics, brick fields, ricc and floucr mills. During sowing and
harvesting of HYV horo crop. hired lahours arc employcd. Majority of the day labours
come from the landless and poor households.

There is no large factory/industry in the project area and areas outside agriculturc, few
joh OppOriunities  exist. Vcry few woman labours arc uscd in agriculturc and for them
incoille generating activities arc limited to biri making and spinning.

According to a survey conducted by rAP 20 therc arc .125.. professional  I'ishcrllicn
households in the CPP arca who earn thcir livclihood mainly hy fishing. Professional
[.isherlllan gencrally fish in the flood plain, becls and rivers in the area. They also fish
from pagars/ ponds on hircd basis with thc owners.

Every year khas bcels arc given leasc to local fishermen's  cooperatives  through
auction. Many of thc professional fishermcn arc hcavily indcbtcd to largc land
owncrs. tradcrs and businessmen  to whom usually most of thc khas becls arc leased
out. Thc profcssional  I'ishcrmen  face compctition  with thc I"ishcrman of adjacent arcas
in respect  to fish catching in thc Jamuna and Dhalcswari  rivers.  Many of thcm
repOricd that thcy arc bcing disappointed in this profession duc to reduction in fishing
facilitics. A numbcr of profcssional  fishcrmen  have alrcady left for India and sonlc
have switched over to others professions like \vcaving. petty husiness etc.

Land Ownership Distribution Patterns
The distribution  pattcrn  with respect to land owncrship  in CCI' arca is no differcnt

from olher pari of Bangladcsh. A fcw households who control much of the land but
there arc many who cither own very littlc or no cultivablc land at all. (Tablc 3.1 I).

CPP EIA Case Study
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Tahlc J.11 ;\Main Occupation of Houschold Hcads iu thc Projcct Al'ca

Percell! or Hotllsehold Head
(kI'lipal il Project Area Adjacent  Area
Rural Pishing Urban Rural Fishing Urhan
(N=50IXI Villages (N=131JX) (N=726,\) Villages (N=:i04)
(N=274) (N=24tJ)
t\gr;ruliLal. IX.S - 0.~ 37.2 OA 17.X
t\gril'ultural  Lah(I" 14 - 2.X 14.7 - X.7
N< l-Agricud — 1Ivs1] Labor 7.2 - 7.X 0., 113
scrvicL: 7.6 - 213.2 X.) - h.t)
Trad ing/B uritss S.h - 1X,0) X.5 - 24.:-\
Fi"hing I 1 HX.2 25 0.1 NI R
Inherited c{uili111i1lity Li. 0 - 15 0.6 14.3
Hn 1I'Ssit tital
ITr:III.spOr\ \VorKcr | 9.5 | - 14.X | (.1 | 7,9 |

()Thcrs J2 X 145 7.2 4.3

N = numher of household heads

Source:

A15.4
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Source:

FAP 20 (1992e)

The overall distrinution pallern in the area shows that lhe highest proportion of
ownership of land is by lhe large and medium farmers. But. on Ihe other hanl!l. Ihe
small and marginal fanners who constitute ahout 67 percent claims lowest proportion
of land. The distribution is thus not equitable. The Gini ratio (GR) provides on
inequality  coefficient of 0.40 for the projeet area (a Gini ratio of 1.00 indicales
uniform distrihution  of land ownership) .

Tenancy i\Jal'kct

There exists tin extensive tenancy market in the project area. It is share (‘ooping in or
out which consists of prcdominant form of tenancy. This accounts for almost 1'5%
total rented land. i\llortgaging in or om consists of other type of tenancy arrangement.
This is hut payment of a fixed shil of moOlicy to tile Illortgagor by the mortgagee
»1ainS! a collateral of land that the later has the ridlt to cultivate as long as the
n~ortgage Illoney is not repaid. The norillal rate of I~lortgage is Tk. (,0.000~' to Tk.
75.00(Y per ha in the irrigated area, For non-irrigated area this rate is between .15000™
and 45000 tab/ha":

Crcdit Relatiolls

In the project area lllosl or the farmers need increased productioll. The average credit
obtained. however. ill 1991 frolll nOll-institutional sources by farm households  was
considerably  higher than frolll institutional sources. Il is seen that more lhan 41 % of
the farlll households and 25% of the non-farlll households including professional

fishermen horrow moncy from nOll-institutional sources. The rale Of interest is in
sOllle cases, lllorc than 100% or above. Two thirds of the households borrow Illoney
from institutional sources at 16-20 % intereS! rate. The rate of high interest is Illainly

due to the faet that there are a nUlllber of probleills regarding credit acquisition frolll
institutional  sources.

CI'P EI\ Case Study
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In the project area advance sale of crops before harvesting is almost ‘lbsent. Of eoursc.
field data indicate that marginal and small farmer usually sell their crops immediately
after harvesting in order to meet household expenses. Somctime small Il'anners sell
their land in distress situations. Bandhak (mortgage) of land occurs at differcnt rates
~1l11d most of the mortgage transaclions occur due to debt repayment and family

maintenance reason .

Wealth and Equity

Land consists of the principal form of wealth in both thc projeet and adjaccnt areas.
The distribution  01' land is. however. not equal. Data show that only a few (7 to 8)
households in a village own much of the cultivable land (2 ha/familyl. The pcrcentage
of lands less households is high (nearly 52%). The villagers were intcrviewcd by the
I:IA team. Thc interview indicatcd that the small and marginal farmers" cconomic
condition has dc(crioralcc!  during the past .5 10 6 years due In flooding. drainage
congestion and siltation problem. The majority of the landless and poor households

have limited sources of incoille and hence vcry small or JIOsavings al all.
(;ender' Relations

In Ihc project arca. like all other arcas in Bangladesh. women havc limited access to
land. Less than 6% of women rcceive property from their fathers. Neither bcnefit from
crop production nor small-scale industry hardly go directly to the womcn. However.
llow a days. WOlIlllen arc increasingly joining the labour force in agriculture. traditional

crafts and cottage industries. rVIajor sources of incollle 1'01'WOlllen is hiri-lllaking.

\Volllcn also worK as maids and receive their wages ill kind.

The indueement of NGO and Grameen Bank in the developmenl  process is helping
poor \vomen through group savings and credit delivcry to hecomc cconomically
independent. Women in the area presently more mobile and they arc now travelling as
I'aras Tangail Town to seek cmployment.

llcaUh and Nutrition

1\ case siudy has heen conducted. The study reveals that the most comlnon diseases
arc diarrhoea. intestinal worm infestation. skin diseases and acutc respiratory
infection. More lhan 25% houseilold are aflCcted by waterborne disease like cholera.
typhoid ICver. dysentery and jaundice. Skin infection hecomcs acute during post-
monsoon period and rcmains so ulltil thc  hcginning of the next monsoon.
Contaminated water is the primary cause of water-bornc diseases. Approximately
<0% Oof rural households drink safe. tubewell water but in some villages tilerc is a
scvere scarcity of safe water.

A minority of households. located in rural areas. usc unsalC rin!! well water. In the
fishermen coml11111lity majority households do hardly get acccss to tubcwclls or ring
wclls.  This comlllunity. as such. usc surfacc water ror drinking. Lack or surface \vatcr
poses a major health hazard during the dry scason. In somc Vvillages \vater gcts so
contaminated  during this period that it causes irritation to the cyes and skin. Anaemia
IS al!lllravilted bv worlll infestation. Tatll.L<lil Thana llcaltll Office is rLinninll. a
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lllobilization campaign Oil sanitation and local governllicnt and NGOs arc providing
inputs ror construction and distribution or low cosl latrines.

Govi. health services in Ihe area consisl or a general hospital (100 beds) in Tangail. In
addition, one oUl-patient clinic. one Tfl clinic and rive Union Health Cenlres have
heen in operation. There is also olle private hospital and two clinics. There is only one
maternity hospilal with X beds. fOPand MCil services are provided by ramily welrare
cenlres. The rate or adoption or ramily planning is about ()O% or eligible couples.

It is seen that. in the project area. nutritional deficiencies become promincnt during
pre-harvesl  lean seasons in September/Oclober  and February/ivlarch.  Resources or
capture fisheries. howcver. modify the normal trcnd of seasonal nutritional deficiency
relaled 10 the crop cycle. Siudy shows Ihat capture risheries provide ror main source
or protein and vilamin f\ ror people in the prnjeci area. Vegetable is also a major
suurcc or nutritioll.

Education and Awareness

In the prnjeci area lhe overall rate or literacy is 41 %, The rate or literacy wilh respect
10 male and female is 50/r, and 32% respeclively. The literacy is, or course, defined as
being able to put signature only. In general the rate or literacy is higher in the prnject
arca compared to adjaccnt arcas duc to a relatively high levcl of urbanizatioll. rcmak
literacy in Ihe project area is also higher due to influence or Tangail Town. In an
average 400 children take their educalion in primary school. XO% o1 Ihe children
enrolls at Ihe primary age. or this only 45% attend regularly and Ihe dropout rale is
nearly 25%. Poor attendance and high dropout is bul poverty related. Many parents
from the vcry poor family regard education as unimportant for the future of their
children. Many ramilies withdraw Iheir daughters rrom school at puberty ror religions
reasons. Survey shows that in I'ann, non rar"lll and rishermen's  households a high
proportion or female respondellls wanled only a minimum education  ror their
daughters.  Dillicully in physical access and school closure on account or flooding
llTccts secondary education. Also lack of good cOllllllunication allects girls"
partici patiOJl.

Tangail Town

T'lllgail Town is Ihe disirici headquarter covering 1Olal area or 260 ha. liS estimated
fOne or influence is about X4 km'. The population or Tangail Town, according to
lalest "municipal survey (January 1992) is around 152,200 (Tangail Pourashava
1992)".

Flood and Drainage Condition

The Lohajang Rivcr. flowing lhrough the central region or the tOWII divides it into two
parts in NW-SE dircclion. The lown area is relatively low lying. Because the lown is
nol flood protected. flood water from Loilajang river enters the tolvn through r'\luslilll
flkur Takur Para, Taltala, Dighulia and Districl Council building area by over
topping thc eastern hank during high river stages.

Source: CPP EII\ Case Study
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Tangail canal is connected to the Lohajang river. The canal flows through the middle
or the town. This canal previously served as the 1u{-ior drainage and sewage passage
or the towil. But it has. due to increasingly growing habitation. been silted up causing
severe drainage congestion. In 1988 flood. Tangail town was entirely inundated to a
depth or as high as 1.5 m. It took 15-20 days 1'Olivater to get drained.

In addition to drainage problem, river bank erosion is a problem to the town.
Lobajang river bank erosion has been continuing ror a long period. The impact is
worse near the stadium.

(;roundwatcl'

The Department or "HE installed 8 DTW and handed over them to the Municipal

Authority exclusively 101 drinking water supply purposes. Water is supplied rrom an
overhead tank through pipes in urban households. There arc 12.700™ residential

holdings in the municipal area but only 1585 (15%) have a piped supply. There are 17
street hydrants and 165 commcrcial pipes watcr connections in Tangail Town. About
85% percent or the urban people drink water rrom the hand tube well (HTW) source.

But the number or HTWSs in Tangail town is only 492. There are also 135" dug wells
in the area mainly used 1'0lwashing & bathing and working. Municipal water supply
is not satisractory rrom all the DTWs in all seasons.

Land Usc PatlcJ'll in Tangail Town

Tangail Town is mainly rural based and agricultural actlvnles occupy 5 1%* or the
municipal area. 34%"' or the municipal area is occupied by housing and settlement.

The developed urban areas cover about 640 ha"'. Homestead.  administration.

commercc and industry and educational institutions cover 56%. 9%. 9% and 5% or
the urban areas respectively.

The main urban area lies on the cast or river birurcating the towns rrom north to
south. Comparison or 1983 and 1991 aerial photographs showed that the urban
expansion took place in northern direction along the Tangail-.Jamalpur  road and in
southeast direction towards Tangail-Dhaka road.

CPP EIli\ Case Swdy



Chapter 4
Important Environmental Components

i\lodalities  of ldentification of 1ECs

The EIA team consisting of Environmental Scientists.  Hydrologist. ~ Terrestrial

I3iologist.  Social  Anthropologist. Agronomist. Sociologist. Fisheries  I3iologist.
Resources Economist identified the environmental components likcly to bc impacted
positively or negatively. directly or indirectly by the planned physical interventions.

These assessmcnts have been arrived at after thorough ficld visits. careful revicw of
project reports and available literature. I3esides. consultation  was undertaken  with
Project Affected Persons (PAPs) in the form of Focus Group Discussion (FGD) and
Rapid Rural Appraisal (RRA) techniques by the ETA team. The following important
project actions were identified:

l. Controlled Flooding: This is achieved by upgrading the existing horseshoe
type embankment from Silimpur to Karotia along western. northern and eastern
boundaries. The level of up-gradation corresponds to 1988 flood with a 30 cm
freeboard. This is equivalent to a 1:7 year return period flood with a 90 cm
freeboard. The wupgraded section will conform to I3WDI3 standard design
criteria  including  sufficient  stability and protection against seepage  with
provision  of road transport without weakening of the embankment. The
embankment.  which crosses the existing major riverslkhals will have regulators.
The main regulator at Jugini over Lohaganj river is of 5 vents (3v-3mx3m and
2v-1.5mx3.00m). There arc several minor inlet regulators along the eastern and
western peripheral embankment.  I3esides. provision for modification of existing
four inlet regulators was made. The main purpose of the main regulator is to
regulate the river rlow after July 15 during normal rlooding and to keep the
water level of Lohajang river sufficiently low in order to allow drainage towards
the river.

7 Controlled  Drainage and \Vater Management: The physical features include
upgrading and rc-scctioning of the southern section of the peripheral
embankment!  road. the drainage inlets and outlets within sub-compartments.

3. Internal ~ \Vater Control and Management Structures: These comprise  of
improvement  of drainage khals. construction  of minor and medium inlet
structures within  the  sub-compartments to regulate  rlow within  sub-

compartments and the flood plain including erosion control and bank protection
works along the Lohajang and other adjacent rivers.

4, People's  Participation and Institutional Development: People's Participation
in CPP is defined as "involving peoples in all Phases of Compartmentalization
with the aim that they will operate and maintain these compartments. so as to
ensure sustainable development”.  With this end in view. CPP has undertaken a
detailed and extensive institutional development and training plan proposed to
be implemented within a Participatory framework.
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The structural interventions result following influences:

Control of normal and abnormal f100di ng.
e Controlled drainage and water management.
Removal of drainage congestion and upkeepment of required waler level for
agricultural purposes.
Protection of river bank and erosion control
The following Important Environmental Componcnts (IECs) were identified:

Water Resources (hydrological parameters)

e Land Resources (Agricultural practices)
Fisherics and Wildlife resources (biological resources)
Socio-ccollolllic  conditions. (human concerns)

Description of IEes

Thc schematic arrangement  of thc relationships  bctwcen the project features and
hydrological — parameters with the resulting arrays of impact of hydrological changes
on water, land and biological resources is shown in Figure 4. 1.

In determining the nature and seasonal distribution of resources, the hydrological
cyclc is predominant. Because of this, the IECs have been considered in terms of
seasonal  hydrological ~ determinants.  The detcrminants  include flooding, rainfall.
drainagc  congeslion,  siltation and erosion. The main hydrological events in the
project area arc shown in Figure 4.2.
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Figure 4.2 Hydrological Events in CPP Area
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5.1

Chapter 5
Environmental Management Plan

CCllcnll

The growing environmental awareness is increasingly focussing attention upon the
intcractions  bctween dcvclopment actions and tbcir cnvironmental — conscquenccs.  CPP
aims at testing the cOllcept of compartmentalization which comprises various
structural and non-structural  dcvelopment  plans with a view to rcducc flood hazards
and to crcatc an cnvironment  fricndly situation  for enhanccment  of agricultural
production through water managcment. Thc implementation  of Cpp is associated with
construction  rclatcd impacts. changc in watcr levcl, cxtent of flooding (depth, duration
and frcquency), cropping pattcrn, capturc fishcries, navigation and to ccrtain cxtent
dislocation  of wildlife and boat navigation. Some of thc socio-cconomic impacts
includc agricultural  land loss, population displacement.  changcs in land owncrship,
livelihood of fishermcn and boatmcn. Based on EIA casc study undertaken by ISPAN
and FAp 16/19 in 1992, CPP has devcloped the Environmcntal — Managecment  plan in
1994. While framing thc EMp thc FPCO guidelincs wecrc also followed. The EMP
compriscs thc 1'0lowing main clcments:

e Environmental  Protcction  Plan
¢ Environmental Monitoring Plan
* People's Participation

» Disaster Management

» Institutional  Strengthcning

*  Environmental  Auditing

* Reporting

The schcmatic arrangement  of EMp is shown in Figurc 5. 1
Environmcntal ~ Protcction Plan

This rclatcs to planning  proccss  of diffcrent  structural and  non-structural
intcrventions. Thc planning  targcts as adoptcd in CPP  demonstratc a clear
commitment  to adopt environment  fricndly and sustainablc  use of natural resourccs.
The main stratcgies for EpP arc:

. Dcvclopment  of anticipatory  planning which includcs adoption of protectivc
measures. modification of activities. selection of alternatives. changes ill
construction  procedurcs/ matcrials and adoption of supplcmcntary  programmc.

. Adoption of contingency planning to prcvent accidental hazards such as flood
proofing or disastcr shcltcr or refugc sitcs.

. Compcnsation  or olT-sct mcasures for irrcversible and residual impacts which
includc resettlemclll  of affected pcoplc, dcvclopment — of altcl'llative  rcsources,
replaccment  of cost resourccs and replaccment  of cost production.

. Enhanccment  mcasures  to maximizc  positive impacts. Thesc arc: spccific
envirolllllental enhancement measures. replacement or upgrading of affected
rcsourccs,  tcchnical — support to incrcase  production, training of elTcctive
management  or resources and introducing community = management  practices.
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The ongoing activitics of CII rclatcd to EI'l' are l'urnishcd bclow:
Anticipatory  Planning

The CPI has considerablc  flcxibility in its planning approach and short tcrm to long
tcrm adjustments  arc possiblc at any timc. The ongoing dcvclopment  plans of CIT
arc:

. Flood protcction with provision of pcriphcral cmbankment  including inlct and
outlct regulators. It indicates that riood is controllcd and not protccted fully.
Flood water can bc brought inside the compartment as pcr necds of the
stakeholdcrs.  Here lies the flcxibility of planning of CIP that is controllcd
flooding is cnsurcd and henec tcrmcd as controlled flooding.

. Removal or drainage congestion which improves water management for
agriculture. It helps removal of pre-monsoon water logging (favourable
environmental situation  for b. aus). reduction of post monsoon drainagc
congestion  (conducivc to I. aman HYV cultivation) and early drainagc in dry
scason (suitablc for rabi crops or winter vegctables or boro seedlings). This
indicates conducive environment for crop diversification and intensification.

. Adoption of "Bccl Concept” i.c. watcr managcment  for fisherics  which is likcly
to he aehieved by controllcd drainage i.e. sill levcls of outlets arc fixed in such a
way so thai minimum 1.5m deep water is maintained during dry season 10
improve the survival rate of brood fish.

. Watcr management  for navigation i.e. main structures should allow boat traffic.
. Urhan drainage i.c. improvement ofTangail Kiwi (4 km)
Contingency  Planning

Contingcncy  planning like many major development — projects is necessary to provide
sarcty and control measures against accidental events like breaching and ovcnaking or
cmbankments,  sluicc gate/regulators  failures. cutting of cmhankments  ctc. The CPP
has undertaken following contingency measures for flood disasters or abnormal
riooding.

In case of full flood protection of the compartment if such situation at all arises
adjaccnt arcas (E, in thc north and E, in the south as shown in Figure 5.2) are
likcly to be aflectcd with higher watcr Icvels (O.5m to 1.00 lucter)

CI'P proposcs 17 sitcs as riood sheller of which 9 sitcs are to bc improved and R
are for new construction

CPr also proposes to raisc thc rural roads within adjacent arcas E, and E, which
arc likely to he affectcd duc to the compartmcnt

The refuge sitcs can aceommodatc  many pcople for short period along with
domcst ic an imal

CrP also proposcs tralnlli!t programmc  for thc rural pcople for disaster
lliinagcment and f1{)()ci preparedness.
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5.3

5.3.1

COl11JIcnsatory Plan

Anticipatory  planning and mitigation measures arc o always sufficient to remove all
the environmentally  negative impacts of CIT. Even though the CPI planning s
flexible some residual impacts arc inherent to oeeul. The CP!' witbin EM!" addressees
hoth the biophysical and soeio-eeonomie  residual impacts in order to trade-oil the
resulting consequences to PAPs and ecosystem. Based on the principles of equity and
fairness the CIT has developed the following compensatory plan.

. Compensating  losses of wetland habitats (selection of two perennial heels for
\vetland management  plan).

. Compensating  loss of land due to physical interventions

Enhaneclllcnt Mcasurcs

Because of flood protection. culture fisheries arc proposed to be encouraged as the
hanks of the ponds arc not overtopped.  Aquaculture  extension and training
programmes are adopted to enhance fisheries eulti vation.

EnvinHIll11lcntal Monitorin/.: Plan

Ccence..,.1

EnviroJdllllental  monitoring is all important management tool 10 monitor the changes
inside and on adjacent areas compared to the pre-project situation. This will. in turn.
provide guidelines to the project planllers and decisioll makers to make necessary
adjustments  for reaching the overall objectives of the project.

It \ill provide an carly warning or predictions of the significant impact deserving
suitable  immediate  actions for sustainibility = of the project. It will predict the
magnitude and significance or the environmental elements both positive and llcgalivc
and constantly monitor the likely changes related to structural and non- structural
interventions  necessary for sustainable water management.

The envirollmental monitoring plan comprises lhe following rcsources bascd
activities:

. Soil rertility changes both inside and outside of the project.

. Biodiversity monitoring of ecologically sensitive habitats specially for beels and
h()mcsteads.

. jVlonitoring of agro-chcmicalusc.

. Integrated pest management  (IPM)

. Monitoring  of groundwater table fluCluations

. Embankment  plalltation and social forestry.
. Monitoring  of water pollution.

. 'ublic health issues.

. Envirollmental  educatioll and training.
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5.J.2

5.J.J

5J.-

5J.5

Source:

Snil Fertility

EIA case study CPP. Tllgail indicatcd negative impacts on soil fertility and soil
llloisturc ~ status  within  thc project bccause  clllbanKmCHI  will impcdc  flood — watcr
cntcring  thc  compartment thus rcducing  dcpth. duration and I'rcquency 01" flooding.
This will rcducc thc deposition 01" I'resh river-bornc  scdiments.

Corllinuous ~ monitoring ~ 01' rivcr-bornc  sedilllentation at IS sitcs in and outsidc CPP
ami annual Illonitoring  01'soil fertility at 20 intensivcly  cultivated  location  both insidc
and outsidc. are bcing carried out. Thc collaborating agencics arc  SRDI.  BINA-
Mymcnsigh  and ICDDR. B. This programme  starts in the month of February 1'3'J7 and
will continuc  up to 2000. But in 19% soil propertics liKc soil prolilc. texturc.  PH
valuc. nitrogen.  phosphorous. potassium.  zinc. sull'ur. boron. organic mattcr. pesticidc
residues etc. wcrc tested and arc stored in CPP  Environmcental data basc filcs.

Bin-divcrsity
The hin diversity monitoring programme has been initiated in sub compartment -10
maria  bcel) with thc ncighboring  villagc and in sub-compartmclll-14 along with thc

adjaccnt  hornc  stcad. Thc activitics  consist 01" ecological ~ dcscription 01' floras and
fauna in thc site including cOlllimon. rarc. endangered  and thrcatcned  species  togcther
with its social and cconomie  valucs. Thc Programme  has startcd since 17))7 and will
continuc  up to 2000.

Agrn-chcmical  Usc

Improved  watcr  managcmclll will result diversificd  and illlcnsilied  crop  production.
01' latc. it has bcen obscrved that illlensity of pestieidc usc has been incrcascd — sharply
hecause or high yielding variely of crops. changes in cropping pallern and land Llise.

dry scason irri~ation  [l'acilitics ctc. Thc demand 01' chcmical — fertilizer  usc has becn
wi"dcsprcad.  Th~ cropping  intcnsity 01'CPP  wi Il bc around 220%' I'rom 203%'":" in pre-
project  condition which  mcans  fanning  will bc more socially  acccptabic and
econonlically viablc. The morc is thc cropping intensity morc will bc thc usc 01 agro-
chemicals  and fanning  will be morc susccptiblc  to agricultural — pests and discascs.

High toxic and persistent  agro-chemicals availablc  even in thc rural areas arc vcry
harml'ul. ~ Farmcrs arc ncither awarc of environment hazards and hcalth riSK associatcd

with improper  handling.  storage and indiscriminate usc 01" fertilizers/pesticides nor
they have thc Knowlcdge about thc harmful impacts on the non-target  animals  which
may be prcdators (I'rop. toads. birds etc). To maintain  thc ccosystem.  thc Illonitoring

or agro chemical's sale. storage. handling and application of pesticides 10 farming is
nccessary. CPP has sclected IS I'anncrs ror training on thc above issucs and monitored

thc sale O1' pcsticidcs by dealers. wholcsalc  and rctailers.  The  collaborating agency s
DAE/Tangail and thc cnvironmentalist as well as the agronomist of CPP is
rcsponsible  I'or the worK.

Intcgratcd  Pcst Managcmcent.
Out of EMP. CI'l" has initiated stcps to promotc intcgratcd pcst management  activities

in 1')'J4. With collaboration 01' DAE/ Dhaka and Tangaii. thc CPP has conducted  Six
11"\'1 schools  (training  pmgralllillc ror 210 lanners) and has trained 7 extcnsion

CPP-I::NIP.  Final Phase. Fchru,lr,Y 11)()7
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5.3.6

officers of DAE/Tangail. Training leanets and video films about IPM and biological
controls of pcsts were issued to the fanners and cxtension officers.

Future activities include continuation of this programme in collaboration  with DAE.
Every ycar 2-3 new IPM schools have bcen established and this programllic  will
continue up to 2000. Thc CPP environmentalist ~ with the assistancc of agronomist and
in collaboration ~ with DAEITangail are imparting the on-fom] training on IPM to
farmers.

Crotindwater  Tahle

Water is the most abundant resource on the earth. Its abundance makes it the
commoncst  of substances. Bangladesh  is endowcd  with adequatc  quantity  of
groundwater resources.  Flood control. drainage and irrigation (FCDI) projects
generally have impacts to reduce groundwater recharge by enhancing drainage and
reduce the area. depth and duration of flooding. As groundwater is being utilized for
water supply (both rural and urban) and irrigation proposes. its importance is keenly
felt for integrated water management. As such observation of seasonal water table
fluctuation. assessmcnt  of groundwater recharge condition and its abstraction both for
domestic and agriculturc use arc of specific value to the CPI'. With these cnds in
view. CPP started taking data from 17 observation wells of which 13 wells bclong to
DpHE and the othcr to BWDB. Data arc available from I<)R7 and shown the Table 5.1
and Table 5.2. All data are stored in CPP. Despite large scale extraction  of
groundwater by STW/DT\V's  for dry season there are no complaints by fanners
regarding shortage of groundwatcr. These indicate that there is no trend of depletion
of groundwatcr table during April/May when the extraction is maximum.

Tallie 5.1 Crotind \Vatel' Tahle Data 01'B\VDB \Veils within CI'l' (Apl'il-May) in metre

TW Code [ 19x7 19XX 19%0 19911 | 991 1092 11)93 1994 1995 1006 1997

Ti\.(Q3 6.111 6.25 (.25 5.25 5.65 5.45 5.15 5.711 5JI0 5.55 5.711
Tiv-OD 5.45 535 5.60 4411 4911 4.25 3.X5 3.35 5511 5.1111 51111
TA-35 4.115 2911 S,0S 4.15 4.75 NDi\ 4511 3.75 5.25 NJ)i\ 4115
TA-3(J NDA NDi\ NDA 5.35 5511 S.X5 5511 5.311 6.20 5.X0 G-I,
Source: CPP. EfA. Case Study. Iyn2

NDA : No Data available
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Tallie 5.2 Groina \Vate.' tahle data for DPIIE tllhe\:ells in epp. Tangail for the Period 19X7w2(HIO

(April/May). metre

TV Vi llagc/U nion/Supervisor 19X7| 19X 19X9 1991 1991] 1192| 199J | 1994| 1905 | 1996

Cpde

TWV | | Cc<lla/Gala/MohaJlllliCd  Ali 51X| 572 | 5.74| 4X5| 597 | 6.22 | 5.49 | 5.0~ 51 |5.64

|T\V.2 |Gala Batar/Gala/Bazar COJIImitteel | | | | 5.74 | 5.()9| 5.46 |5,1‘]| 5.15 |5_25|

T\WV - | Kalh uajugini/l3aghi1/1\f)iwde\' 556 | 5.66 | 4X3 | 53] | 53) | 5.4
llowlader

T\V 4 | Shriraliala/Davnna/Baghil ~ Batar 51U | 564|594 | 49) | 554 | 594 | (1.115]5.79 | 5X4 | 5.92

T\V 5 | Chmvbaria/Davlina/Ablll  Hossain 546 | 564 | 572 | 52X | 5.~ |5.61

TV 6 | G(I"xllpur/Baghil/IVliI"la Abdul 5.26 | 5.44 | 6.02 | 5.115| 5.64 | 5.69 | 5.64 | 5.6CJ 5.71 | 5.92
Saltar

T\V 7 | Kabi lapara/l)orab,Iri/ Abdul Haki 11 549 | 560 | 549 | 526 | 525 |5.3X

T\WV X | Beltasaraill\)rahari/Rahim  Uddi 1 579 | 511 | 549 | 564 | 549 [5.33 | 5.~5|5.4X

T\V » | Baruha/Si lilllpllr/ At()war Rahman 554 | 564 | 554 |533 | 535 |5.4X

|T\V 1 |13an)ria/(}harinda/j()huruI Haquc | | | | |6.6J |6.XX| 5.X2 |5,5J |5.41 |5Ax|

T\V 11 [Surujhal,ar/G harinlla/13azar 5.26 | 5.6(, | 5.X2|] 4X | 022 | 6.5] | 5.64 |5.21 | 5.43 |5.46
COllimittee

T\V 12 | Khudirampur/Karal ia/AL.Iz Uddin 7114 (7.29 | 577 |5.0] | 5.115 [5.09

T\WV I, Birpusia/Karatia/Gias Uddin l.chu 541 531 566 4X3 504 622 533 523 525 564

Sourcc ; CPP. EIA, Case Study. 19t)2

5.3.7 Emhankment Plantation and Homestead Forestry
The project authority in collabaration  with Forestry  Department/Tangail and local
NGOs has undertaken the abave programme in arder 10 boost up farestry and agro-
forestry resources and to increase bio-diversity in homesteads regarding promotion of
local specics with lhe help af local pcople. The activities include identification  01'
suitable homesteads, organizatian and plantation sites, distribution of seedlings to
enhance floral divcrsity tree for fuel. timbcr, [I'oddcr, foad. mcdicinal or herbal
impartance, training facilities on site preparation, plantation practices, protection, care
taking and upkeepment  of the plantations. These activities will continue up to 1)7)").

53,S Emhankment Plantation Programme
The above programme has been undertaken to provide embankment protcetion both
for riverside and country side slopes against erosion due to rain and waves during
monsoon and abnormal flooding, CPP has selected turfs likc vcrtiver and bina, Thcse
will not only stabilize the embankment slopes but also enhance the supply of fmlclcr
hesides becoming resources for fanners who will utilize thcm as fencing, roofing and
related farm househald aclivities. The programme already is in practice and has becn
found most ellcctive in respect of preventivc maintenance 01' embankment and is
likely to continue till :2000.

53,9 \vater I'ollution PrognuJlluc

The spread of infectiaus discase by water pollution is a wcll known hazard. Polluting
substanecs in natural saurccs of water have their origins in a variety of places. These
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sources are: natural, agricultural, municipal, industrial etc. ISPAN in 1992 (CPP, EIA
case Study) indicated a high degree of pollution of surface water. Common services of
pollution are human faecal and domestic wastes. Agro-chemicals, waste from cottage

industries  (chemical dyes used in Tangail Sarees) and other urban pollution are

becoming important. It is apprehended that the movement of polluted water is greatly

influenced by the CPP interventions or the controlled flooding and drainage works.

Monitoring of the spread of polluted waters and detailed knowledge about the harm
likely to occur due to toxins or pathogens under flood conditions are required to
establish criteria for water pollution management within the project. These criteria
should recommend the possible health and environmental risks associated with
polluted waters.

There are 25 observation sites for monthly measuremens. The following monitoring
programme are being continued under this project:

0 7 Recreational water sites - Dhaleswari river, Lohagong river (2 spots),
Rasulpur Khal, Barua Khal, Darun beel and Bara beel.

0 4 Drinking water sites: Hand operated tuwbewells.
0 4 Irrigation water wells: STWs and DTWs.

0 6 Fishing habitats: Atia beel, Jugini beel, Santash pond, Ghatakubari beel and
Agbetur pond.

0 4 Hot spots in Tangail town:

Micro biological test is being carried out in the ICDDRB Laboratory, Dhaka, The
following parameters are being examined in laboratories.

Recreational Water:  Temperature, p", Ammonia COD (Chemical oxygen demand)
and faecal coliform bacteria.

Drinking Water: Temperature, pH, Ammonia, COD, Iron, electrical conductivity
(EC) and faecal coliform bacteria.

Irrigation Water: Temperature, p", Ammonia, COD, Iron and electrical
conductivity (EC)

Fishing Water: Temperature P", Ammonia, Dissolved oxygen (DO), Ammonia,
Electrical conductivity (E.C) Total hardness CaCO,

Hot Spot: Temperature,  P", Ammonia, Dissolved oxygen (0.0).
Chemical Oxygen demand (CO. D), faecal bacteria coliform.

The preliminary data on the above parameters are furnished in Appendix-A in Tables
A.l through A.30. "Preliminary findings indicate that serious pollution of faecal
coliform (FC) bacteria occur in all open water bodies and one incidence in hand
tubewell groundwater site. Ammonia pollution occurs in both open water bodies and
in some groundwater at levels higher than EQS of Bangladesh. The COD is high in all
open water bodies and in some groundwater. DO is within acceptable ranges for fish
habitat. EC and hardness values (important parameter for fish habitat) are constantly
low; pH is with in acceptable limit for human consumption although moderate
alkalinity (range pH-8-9) in some water bodies may slightly affect fish. lIron content is
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high (up to 12mg/l) is STWs and DTWs groundwater  which IS common 1
Bangladcsh.

Disease Incidence Monitoring

Compartmentalization will changc thc flooding pattern (depth. duration. frcquency)
resulting positive impacts related to agricultural production which in turn improve the
socio-economic  conditions of the people living within the project. It was anticipated
in the EIA that vector bornc diseascs may bc increased.

Data arc bcing collected annually from the civil Surgcon's officc, Tangail. Thc data
will bc relatcd to tbc number of paticnts enrolled in the hospital and treated for
difl"crent diseases. The information will be analyzed which will indicate the disease
incidence  trend during the post project and pre project situation  within  thc
compartment as well as in thc adjacent arcas.

5.4 People's Participation

54.1

54.2

Ceneral

The role of people’s participation in sustainable  dcvclopment  cannot  be over
cmphasized.  The perceived needs of people should be reflccted in all development
initiatives, The process of people's participation recognizes a decision making process
which takes into account prcferences and interests of those clearly afl"ccted by a
particular  decisions; and finally produces decision which arc not only acceptable as
legitimate but arc also the rcsult of a balance between what is socially dcsirable.
economically  viable, tcchnically and ecologically  sound. legally pertincnt and
politically feasible.

Compartmentalization  Pilot Project (FAI' 20)

FAI' 20 included thc strategy of 'involving people In all phascs of
compartmentalization with the aim that they will operate and maintain  thesc
compartments, so as to cnsure sustainable development'.  Three diffcrent phascs were
identified for the process.

a. The Needs Assessment

This involves in identification  of thc existing water managcment related
situation  and the problems caused by flooding and watcr congestion and thc
finding of people’s opinion on the potcntial structural  and non-struclUral
solution,

h. Consultation

Through  consultation,  determination of the option and finalization of thc
interventions  (thc  different  stages of thc consultation proccss  werc initial
meeting with interest groups, follow up mccting if required. with representativcs
of diffcrent interest groups and combined meeting with electcd representativcs,
local clites and members of diffcrent interest group and concern cd govcrnment
and non-govcrnment  agcneies).  Thc project has been divided into 17 sub-
compartments  including 202 villagcs with a total population of 2)3.0 17, As
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many as 175 consultation meeting werc conducted with the participation  over
eight thousand people.

c. Institutionalization

Creation of various hodies for the implementation, operation and maintenance.

Specific action of ['Al' 20 with regard to people's participation included the

following:

. Fonllation of ProjeCi Council (Formcd in I<y<)):

. ['ormation of ChawK Committee (SO out of 100 completed):

. Formation of Sub-compartment  Water Management committee. (SWMC)
(15 out of () completed)

. Implementation  through Labour Contracting Societies (LCS):

. EmbanKment  Maintenance  Group (EMG) and Structure  Maintchance

Group (SMGQG).

Implcmentation  Cost of EMI'

The cost estimate of the EMP during period I<)<)7 to 2000 are furnisbcd in Tahlc 5.3.
The detail of activity in terms of co-ordination and institutional  cooperation.
objectives.  scope of worKs etc. have been outlined in previous scction.

Tablc 5.3 Cost Estimatc HI"ENII' during 1997-2()()()

In Tlhggggg Taka

Dcscrinlion of resources Illanal,!cllicni  activities 1~7 1~~X Ji)<Jl) 201111 Total
tv'lonilorill!t  of soil fertilitv 235 1M1 1}l 165 6611
130 diversiv__ MomitoriJi 1 15 g 1 il 455
Iviotlitoritu! QI al!l"O-chcmical 11 111 11 1 411
mtc!..Ir;llcd nest mana!!CIICHI (I PM | 511 511 511 \\/ 171
Grtllllld ~ walel' tllonitorin!,! | — | 411 411
If(1111CS\cad  f(IrCSIrv / cmbankmclll plantation 11il thll 1il tT| 3711_
\Vater pollution J1lollitoril1!! 1X11 1-1111 11111 11 41111
Public disease incidence lilonitorin!! - ---- 41 411
nvironTenta ation.  traininc__ aialotnic  etc. thill (N1 ttil 1(,11 M1

X 511 511 665 2655
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Chapter 6
Findings and Suggestions

6.\ General

In course of studying and evaluating the cnvironmental aspects of CPP the author took
utmost effort in reviewing the rclated reports and consultation to prnject officials
including bencfieiarics.  The outcome of reviewing of reports and consultation  was
substantiated  through cxtensive field visits.

The areas of study cover assimilating the reports. taking full idea as to the prnject
itself. exploring  the baseline situation. assessment  of important  environmental

components  and evaluating EMp. The details of tbc study are available in the
foregoing chapters.

Pield visits and discussions  with project officials reveal that the full testing of
compartmentalization has not been carried out and the final framework of the
institution is yet bc developed. However. the author. during the process of study. has
come across some observations o11 environmental issues of CPP. This chapter dcals
with these findings and specifie suggestions from thc contributor's  end,

6.2 Boatmen
a)  Findings

A regulator has heen constructed in CPP at Jugni over Lohagong river and it is
claimcd that thc structurc is boat- fricndly. But in reality it is not. This is,
because. though onc of the four vents has been. with a vicw to make the
structure  boat- friendly, constructcd wider in size. excessive head dilTcrence
between upstream and downstream impede the passagc of the boats.

As a mitigation measure, the CPI has. for the facility of movemcnt of other
traffics and the pedestrians. construeted a 3.5 km link road near .lugni. The
mitigation mcasures obviously apply to traffic and pcdestrians movement only.
With this. the problem of movement of boats form .lugni regulator poilll to.
furthcr downstream  0.1' Lohagong river has not at all bcen mitigated and
conscquently  the boatmen community is financially suffering.

h)  Suggestions

The CPI'. in realization to the problcm. should dcvelop measures such as credit
facilities/soft-loan to the boatmen so as to enable them to switchover to other
professions.

6..1  Redundancy 01" Stnlctures
a)  Findings

The structures in CI'P wcrc claimed to be constructed on due consultation  with
thc beneficiarics.  But the fact that a good number of structures got in operative
within a shnrt period of timc. This indicates that either the structures were
poorly planned or thc people were not duly consulted out the planning and
execution stage
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h) Suggcstions

More care in proper planning, wide public consultation and unprejudiced
decisions be undertaken in order to make execution of structures ellcctive.

NCOs
a) Findings

The non governlllent  organization in Bangladesh have hecome over the years.
one of the most thriving sectors particularly in the area of working with the pOOL
In CPP mass participation and contribution of NGOs in different I'ields have
accelerated the project planning and cxecution.

h) Suggcstions

NGOs should bc involved cxtensivcly for training relatcd to water managemcnt.
afforestation.  social forestry, group formation both for routine and preventivc
maintenance ctc.

Environmental Issues
Enhanecmcnt of Environmcnt
a) Findings

The positive environmental impacts applicable to the projcct arc as follows:

Reduced flooding. in terms of level. timing. rate of rise. duration and
extent of floods and conscquent safety to private propcrty and crops.
Improved soil moisture status at critical periods through reduction of
wetness in the monsoon and. in some cases. 10 irrigation or waler retention
for post-mollsooll and dry-season lISC.

Increased employmcent  opportunity.

Increased land availability by reduction of wetlands.

Expansion of Transplanted Aman HYV area from 7 (1'":1) to :1I (I "97)
percent.

Improved opportunities  I'or culturc fisheries and increase in aquaculturc
production.

Increased rice production.

Somc improvement in human hcalth and nutrition.

Generally  favourable  social altitudes to thc projects. despitc  many
compl aints.

Increasc in homcstead forcstry due to adcquatc flood protectioll mcasure.
Environmental awarcness. cducation and training to the bencficiaries.
Securcd environment  for homestcad.

Composting of water hyacintb leading to usc of more natural manurc.
Construction of drain in Tangail Town that reduces environmental hazards
of Tangai | Town.

Stimulating farmcrs' group/OFD  (training and dcmonstration).

EMG formations have addcd to the dcvclopment of womcen.



h)

Suggestiuus

The observed environmental  enbancements in the field of reduction of flood,
agriculture. employment generation. fisheries. soil. socio-cconomy. afforestation
etc. indicate that this project is environmentally  acceptable. In order to makc the
environmental enhancement  sustainable.  monitoring and evaluation of these
parameters  should be continuously  undertaken during the project period and
even in the post project situation.

65.2 Envirolllllcntal Degradation

a)

h)

r..5.J Sudal

a)

Findings

The common negative environmental impacts observed in CPP include the
following:
cumulative influences in the external areas in increasing river flows. bank
erosion and bed scouring. siltation. and flooding levels:
reduccd extent of wetlands, having ecologically adverse impacts:
decline in soil fertility due to diminished aquatic vegetation and IHlICro-
biota:
contribution  to the general declinc in fish ccology and capture fisheries:
loss of land to the extent of 147 ha to embankments and other project
works. often with inadequate compensation:
hampering of free movement of boats due to gated control struclUrcs:
intensive rice 1ll0lIloculturc:
increased lise of agrochemical leading to degradation of soil fertility and
adverse impact on surface and sub-surface water bodies:
growth of insects causing morc injury to crops:

Suggestions

Inspite of the fact that the project has created some additional environmental
degradation  to pre-project situation. it is required that the negative inputs should
also be lllonitored so as to ensure that the degradations arc kept well within the
acceptable limit. COlllparison between positive and negative impacts Illade by
the author shows that the Illagnitude of the benefit of positive impact is higher
than that of cumulative negative impact. This balance. it is recollimended.
should be Illaintained.

Impact
Findings

The project has stilllulated elllploYlllent. in both agricultural and non-farm
activities. and all interventions provide substantial employment opportunities in
construction.  Such elllployment accrues for the Illost part to Illen and (even lllore
to) WOlllen.

The benefits frolll the project are not. however. evenly spread. Capture
fishermen and boatmen arc wusually the greatest losers, while agricultural
production benefits tend to accrue particularly to the larger landowners.
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h)

Land acquisition processes havc bccn a common sourcc of dissatisfaction  during
cxecution.  Thc complaints gencrally related to thc proccss of land acquisition
and the levels of paymcnt.

The projecct has cxacerhated social tcnsions in thc impactcd arcas betwcen
insidcrs and outsiders. bctwcen  fanncrs  and  fishcrmen.  bctween  farmers  and
boatmcn and bctwcen  farmers with differcnt  size of farms. In many cascs these
conflicts occur annually. and local conflict resolution arrangements arc clearly
inadequate.

Suggestions

Atlempts should bc taken to resolve the social issues of both the advantagcd and
disadvantaged groups through establishment or cllcctivc water management
CO Il Il ittees.

(,.5.4 Mitigation Measures

a)

h)

Findings

A mitigation plan is under execution and measures havc been formulated for the
following sectors:

* CPP interventiolls caused some adverse impact oil reduction of passenger
trips and goods transportation along the navigational routes. Construction of
embankments and bridges. and rc-scctioning of various roads have improved
thc intcrnal transportation  of the area.

e To improve drainage of floodwater outside the project area. the Elanjani
Loop cut has becn ercated and Gala Kiwi has been re-cxcavatcd. For betler
comlllunication  in the adjacent areas. several roads and bridges have becn
con structed.

® CPr has started Integrated Pest management <IPrvl) training schools from
1995 onwards in collaboration  with DAE and Food and Agricultural
Organization (FAO) to raise public cnvironmental — awarcncss.

* Undcr EMr. monitoring of river flood scdilllcnts. biological diversity in
ecological sensitive habitats. soil fertility changes. ground waler table
fluctuation.  hOlllcstead forestry. water pollution in ground water wclls.
ponds. kiwis and SOIIIC beels. disease incidcnces cte. arc bcing done for
possible rCllicdial actions.

Flood prcparedncss training and involvelllent of landlcss and dcstitute have heen
Illadc Illandatory for EMG and LCS works undertaken by crr.

Suggestious

Thc Illitigation  Illcasurcs already undertakcn  havc bcen found fruitful and
effcctive. 1l is cxpccted that the monitoring  activitics  will continue during thc
remaining period and even in the post-post situation.
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Opcn Water Fisherics

a)

h)

Findings

Berore thc crr  rroject (no interventions. only a pcriphcral  cllibanKlIclll).
around 500 tonnes or rish was produced annually in the Tangail area. out of
which 59 pcreclll calllC rrolll bcels and I"ioodplains. It is obscrvcd that thc
professional rishcrllicn  and  subsistclll  rishcrillen  who had. in  pre-projcct
situation.  rcasonablc acccss to open watcr risheries. but duc io thc projcct this
acccssibility  has bcen reduced appreciably and evcen in SOIllICcascs it has been
restricted. This situation has incrcasingly lowcrcd thcir incoillc and thcy are
cOlllpelled to abandon their original proression.

Due to crr  interventions. the catch or opcn water risherics has rcduced.
Agquaculture  on thc other hand, has illlproved a lot due to training racilities
provided by CPP. Around 1800 fishpond owncrs. including 265 WOIllen. were
traincd by June 1998. The total number of ponds incrcased frolll 2953 (237ha) to
3101 (250 hal bctween 1994 and 1998. The production level has incrcascd rrom
1.2 to 2.7 tonnes/halyear.

Snggcstions

It is recolllillended to undertaKc a cOlllprehensive survey worK ror assessment or
thc  socio-econoillic condition or the professional and subsistent  I'ishermen.
Appropriatc  measures rclatcd to resettlement  or the arfected rishcrmen  should be
undertaKen.

Cronndwatcr  Availahility Monitoring

a) Findings
Thc illlportance  or groundwater  availability —cannot be ovcrcmphasized and
considcring  this cpr has undertaken Illonthly data collection of Tubewclls. The
data indicatc that there is no I"iuctuation or watcr levels in thc area though the
cxtraction of groundwater has been increased considerably.

h)  Suggestions
The process of monitoring acCllvitiCS with respect lo ground water exploration
and recharge should continue.

Agricultnre

Cropping Pattern and Landuse

a)

Findings

Landusc survey was conducted ror Khari 1'-11season in 1993. The Illain object ive
or the survey is to obtain detailed scenario or landusc in the project area thus
dcpicting crop  production. cropping pattcrns, crop  diversirication 8..
inlclisii“icalioll. inundated areas. water congestion and fallow areas.

The total areas (Lohajong Flood Plain. Adjacent area) or dirfercnt monsoon
crops or 1993. 1995 and 1997 are shown below. The data arc rrolll cpr source.
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Description  of crops Year 1993 1996 1997
T-Aman(LV) 1982 2706 2583
T-Aman(HYV) 588 1326 2634
DW-Aman ;980 1921 1682
Total Aman 5550 5953 6899
Water bodies 1747 1024 639
Upland fallow 545 929 635
Area in ha.

The recent increase in the area under HYV T. anulil varieties is spectacular from
1982 ha to 2583 ba and so is the increase of total 1. aman area in lieu of DW-
aman and water bodies.

Agriculture in the project area is obviously. dominated by rice crops. Due to

Cpp interventions. land use has changed in monsoon [season &s follows:

Crops 1993 (hase year) 1997 Increase/Decrease
Transplanted Aman (HYV) 7% 31% (+) 24%
Transplanted  Aman (Local) 23% 30% (+) %
Deep Water Aman 34% 20% (-) 14%
Sunarcanc 9% 5% (-)4'70
Fallow 27% 14% (-) 13%

h) Suggestions

The cropping pattern and land usc in the project area have changed positively
contributing  to net agricultural production. Care should be taken to monitor that
this increased production docs not cause any environmental imbalance  with
respect to land usc.

6.5.2  le.eigation
a) Findings

Due to the project the following benefits with respect to irrigation have resulted
in.

e boro rice in lower areas is protected from damage caused by early rain either
at the maturing stage or at the harvesting time.

o decrease of flooding depth as well as frequency of occurrence on cultivated
land thus making more favorable conditions for plallling and transplanting
the klwrif amon crop which results in increased production during the
monsoon season in CPP: and

» early evacuation of water in Octoher/November  allows fanners to grow one
early rabi crop like mustard. potatoes ctc. before plantation of born rice.
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The nUllIber of differcnt types of equiplllent for the year 199]. 1995 and 1997 is
shown below:

EquiPlllent 1993 1995 1997
STW 774 619 RRI
DTW 7R 85 RI
LLI 3 4 0

[ Traditional | I ]
Total R55 70R 964

Thc arca-wise irrigation aehicvclllent is furnished bclow:

NCA 1991 1995 1997

ha % ofNCA ha 1% ofNCA ha m
R595 ha 3962 46 36R 1 | 43 4465 g =

h)  Suggestions
The gradual increase in nUIlllbcr of STWs and DTWs and irrigation area may
change watcr quality and soil fertility adversely. This should be monitorcd.

Pesticides

a) Findings
Pesticides are extensively used for crops' pest cOlltrol mainly for born and
irrigation. Pesticides arc toxic to frogs. spiders. earth worms and few other kinds
of spccies. Thc long terlll ccological cffeet of insecticide application has not
been studied and could be potcntially significant.

h)  Suggestions

It is rccolllmended  that the effect should be studicd thoroughly llld to bc
Illonitored not only during the projcct but also after thc end of the project period
i.e. after June 2000.

Projecl Externalities

Dhaleswar'i Closure

a)

Findings

The Dhaleswari river is thc main source of water for a largc area approximately

65.000 ha including thc projcct. After the closurc of Dhalcswari in 1994, for the
construction  of Jallluna bridge. thc supply of water to Dhalcswari and rungli
rivers become uncertain and thc required watcr Icvcls as well as dischargc would
certainly not been reachcd. A linK canal was proposed as an altcrnative.

At the bcginning of 1996. the JMI3A carricd Ollt SOIlICdredging  worK in spill

channel to bring the level to 9.00 Il rWD. In 1996. whcll thc project was
preparing for operating and testing the water Illanagemcnt systcm. the supply of
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h)

water from Dhalcs\vari was again threatencd because of putting earthen cross
hund hy the people living adjaccnt to thc arca. With the rising of watcr. the
earthen cross bund was completely \vashed alvay. as a rcsult. water level m
rivers and kiwis in and around Tangail COlllpartlliclll havc heen restored fully.

Suggcstions

As such it is recolllllicnded that the channel has to be furthcr Illonitorcd and
stahilized to prevent siltation and / or runaway river hank erosion in futurc
failing which thc existcncc of the wholc project will he at stake.

(,,10.2  Rcplicahility of Compartmcntalization in thc National Lcvel

a)

h)

Findings

""Living with lloods™ is Illore traditional way of dealing with floods whereas
""'Controllcd llooding™, '"'Controllcd drainagc™ and "\Vatcr managemcnt™” are
also tools for watcr rcsources planning and developllicnt.  Hcnee the concept
"Co 11partl11cntal ization™ crept in.

To overcome the damage caused due to severe flooding along the major rivers of
flangladcsh. it was realiscd that "scrics of cOlllpartllicnts” could hc dcveloped
over the flood pronc zones in the respcctive flood plain of the individual rivcr.
Sueh cOl1lpartlllellls would contrihute reduction of nooding hy

« Slowing dowll the runoff
» Lctling in water of thc atluncd peaks likcly to cxcced optilllUIIl In'Cls.

Has it cver heen tcsted in FAI' 20. Tangail') The reply is a grcat "No". Surely. it
would he ncver possible as the people within the cOlllpartlliclll  would not allow
~l1y storage beyond their requirements or for no immediale benefit. How many
of these COlllpartlllents would be needed to have an lloticcahle illlpact on the
peaks 01 Illajor rivers likc the Dhaleswari or the .lallluna) The CPP cannot
answer this question at the Illolllent and will ncver hc ahle to say ill the cOllling
ycars. As such thc concept of eOlllpartlliclilalization  is at stake.

Suggcstions
The project s still ongoing. Unlcss the sallle is cOlllplete and tested fully with

rcspect  to the projected hencfits.  the replicability of the project at the national
Icvel call not he Illeaningfully asccrtained.
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Chapter 7
Conclusion and Recommendations

Conclusion

In achieving controlled flooding and drainage in the CPP area, the
compartmentalization ~ concept is found to be partially effective, Full
effectiveness could not be achieved due to inadequate institutional
arrangements and non -completion of drainage facilities which could not be
executed mainly due to land acquisition problem, CPP being a pilot project,
full development of the concept in respect of controlled flooding and
drainage could not be possible at this stage. This is a process and full
achievement is time dependent. But it is encouraging to observe that the
beneficiaries' response towards the project is positive.

The study on evaluation of environment impacts of the project reveals that
environmental and social benefits are greater in magnitude than disbenefits.
The usual negative impacts of a flood control project could not be eliminated
by controlled flooding.

Different mitigation measures have been adopted for elimination and
reduction of adverse environmental impacts due to implementation of CPP.
The assessment of effectiveness of the measures so adopted could not be
made fully because of the fact that the results of the measures are yet to be
accrued.

Peoples' attitude, acceptability and participation towards implementation,

operation and maintenance of the project are favourable. Chawk Water
Management ~ Committee ~ (ChWMC) and  Sub-compartment Water

Management Committee (SCWMC) have already been formed and they
have been working for last two years on minor works. The quality of the
works undertaken by SCWMC is satisfactory. This indicates that the
committees would be in a position to carry out the O&M of minors works
even after the completion of the project. As such it can be inferred that
stakeholders attitude and acceptability towards O&M are also favourahle.

The study reveals that the conflict between farmers and fishermen, contlict
between low and high land farmers have not been resolved. So long as the
compartment level committee is not in place and functional, it is premature
to conclude to what extent the projects concept is applicable in sustainahle
water management in this country.
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7.2

Recommendations for Further Study

The present study by no means can be considered as a comprehensive and
complete one covering all environmental aspects of the project. There are some
areas requiring further study. The details of the requirement of the further study
are furnished below:

* The study shows that open water fishery in the project area has been declined
appreciably due to the project. Further study should be carried out to identify
the reasons for such declination of open water fisheries and find appropriate
measures for improvement.

* In the case of mitigating measures which are found to be less or in effective in
mitigating adverse environmental impacts. further study should be carried out
to devise proper and effective solutions.

* If is apprehended that due the project, soil fertility will decrease. At present
monitoring of the same is going on without any clear result. Further study
should be carried out in this area.

®* The use of agrochemical has been increased substantially leading to possible

adverse effects on soil and water quality. Further study in monitoring the
situation and suggesting appropriate mitigating measures is recommended.
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WATER I'OLLVTIO:"

~lO:"ITORI:"G DATA FOR TIIE SELECTED LOCATIO:"S OF TA:"GAIL CI'I

A.l : Temperature of RccrCHtional\Vall'rs (Rin:r/Khalllll'cl), °C

_Location! ________|Site 1905 I 1po6—ro 207

Source Code | A M J J A S [0} N D J " M A M J J A S o N D J Fl ™M A Ml ] J A S
Lohajang River 8 | X | X | 250; 200 ~f\200 | 30.0 270 | 180 |~]<¢50| X | 200 200 240 x | 29.0| 28| j|[KN JiM"[ 21.2] 26.9 265 295 @’\/1

Lohajang River | 15 | 295 29.0| 26.0] 29.0] 30.0 29.0| 26.0| 24.o| 21.0] 20.0 22.o| X |29.0 I 23.0| 25.0 | X | 29,0 23.0] 21.2 21, 24.5(1 24.8| 27.o| 29.8 | | |
Bara Heel 6 | 33.0] 28.0] 26.0] 300 | Hm m@ 26.0 lLlj ~|”|i25.0 X 27.0| I 300] 240 X |30.o| - 122 25.0 25.5| 27.0] 27.0] 30.0 | | |
BalL.lha Khal 10 ] X | X [27.0] 270 | Iio 26.0f 240 |8\t 21.0f x 280 B N 240} 250 Wi-" x 265 5 F1|"~ | 230, 265 30.5] 205

Atia Kuman Beel | 11| 330]310] 27.0| 200 al', 0 29.0| 27.0 M 200f x| 30.0 Jill] 230 260 | | x |29.0 220 “mil 250| 250 270l 205 | | |
Tangail Khal 13 1 2001280, 250, 280  29.0, 280, 28.0, 230,111 2200 x {50t 200} 1301 250 || x | 200] 2151 200 X[ X[ x| X

Darun Beel | 2 | 280 28.0| 260 28.0|30.0 180 | 29.0[ 200] 21.0 |\]|” 210[ x @'11 [~1[ps-o 250 X |28.7 20| Ljl~ 24.u| 26.0f 27.0 29.5 | | |
Rasulpur  Khal 3 x  x 250 280 300 280 280 260 210 lliii* 265 x |l 2~Ml"300 260 "X 206 228 220 0 200 280 I] 203

Location! Site 1997 1998 1999 2000
Source Code O N D J F M A 1" 1|J A S [0} N D F M A " JTj A S (o] N D JTF' M
Lohajang River 8

Lohajang River 15

Bara Beel 6 Elll

Baruha Khal 10

Atia Kumari Heel 11

Tangail Khal 13 X X X

Darun Beel 2 . .~|fi||||~|i

Rasulpur Khal 3 'y

Note: Recreational Water Quality Standard for Bangladesh 20°C_30°C

A.2 : pH of Recreational Waters (Ril"Cr/Khal/8eel)

Location! | Site 1995 1006 1007

Source Code A 1] J J A S 0o N D J F M A M J J A S o N D J F M A M J J A S
Lohajang River 8 X X 8.3 8.0 80| 83| 81| 85| 86| 90| 85| x 83| 82| 93 6.8 9.4 X 80| 80| 83 |85| 80| 85| 85| 82| 80| 85| 7.9
Lohajang River 15| 79| 80| 78| 75| 74| 79| 78| 80| 81| 81]| 80| x| 82| 83| 77 78| 78| x | 78| 75| 78 |75| 75| 75| 75| 75| 85| 85/ 8.0
Bara Reel 6 82| 80| 7A 80] 75| 93] 95| 86| 83| 83] 9.0 X 77| 86| 85 tf*lM 8.7 X 78| 82| 86 |9 | 80| 72| 73| 78| 80| 70|73
Raruha Khal 0| x| x|73|77)] 83| 76| 73|82 80|85|84| x| 87|95| 80 86| 81| x |64|73|75]77|75|82| 85]88|72]75]73
Alia Kumari Reel 11 75| 72| 74 7.7 73] 75| 81| 80| 81| 85| 83| x 81| 70 8.0 8.0 82| X 72170 72 |70|67|70| 70| 68| 70| 75| 7.8
Tangail Khal 13 84| 83| 78 80| 77| 78| 78| 78| 77| 76| 7.8 X 82| 76| 7.6 7.1 75 X 791 80| 85|80 78| x X X X X X
Darun Beel 2 |77 721 70| 75| 73| 75| 77|72l iu|80| 78| x| 83]|83| 76 69|79 x |70|70|73|75|80]|75]| 75|72 72]|77]86
Rasulpur  Khal 3 0 x x 74 w15 75 75 53 JV g4 g x sa MW 90 72 87 x 74 75 w 7l<m so 75 s 5 W) 7.8
Sl'urcc: CPP-EMP  Hnal Phase. February 1997




Localion! Site 1997 1998 1999 2000
Source Code 0 N D J F M A M J J A S o N J) J F M A M J J A S 0 N J F

Lohajang River 8 74 | 82| 81

Lohajang River 15 70| 73| 74

Bara Beel 6 78| 78| 75

Baruha Khal 10 75| 73| 74

Alia Kuman Beel 1l 71| 71| 72

Tangail Khal 1] X X X

Darun Beel 2 71| 73| 72

Rasulour Khal J 80 82 2

Note: Recreational Water Quality Standard for Bangladesh 6.0-9.5

A.3 : Ammonia in Recreational \Vaters (Rin'r/Khal/Beel), mg/L

Location! Site 1995 1996 1997

Source Code M J J A S O| N D J F M| A M J J A S 0 N D| J Fl -l A M| ] J A

Lohajang River 8 | x| x |os :n~W:o.3 07 | 06| os| os|os|os| x [lIm:]:%+:07 o6 |o7| x | os| 0a|os]| 10| 16|1]M Rfj{tz2 | u| 13| 14
Lohajang River 15 | 02| 19] 10] 05 | 0.8 1.0] 07| 05| 12|Jo5] 05| x| o5 06| 07 07 | o5 X | o06] 11|08 12| 08| 10| 22| 09| 11| 124] 1.1
Bara Beel 6 |oe| 12|o07| 12| 08| o04|o6|o0o5]| 19| U| 14| x 5] 05| 09 08 |07 ]| X 10| 07 | 13| 14] 09| 12| 11| 14| 14| 1.5]09
Baruha Khal 10 | X X | 16] 06 |06 107 | 08 ] 08] 08 ]05] 06| X Izt Ul o9 08 | 10| x| 16| 13| 06| 13| 18 :~1-'~iﬁ_4.8‘1—1.6| 16| 24|
Alia Kuman Beel 1 05| 0.6 1.1 0.5 I 0.5 X 06 | 1.0 ,G5 Q8 0.6 X 1.06] 07| 05|05]| 12] 10y 12| 15| 1.3] 15| 13
Tangail K 1 |Ki) | R~ LY os x| M} os ||~J|aw: x |aml LAGIFilI Tim[1&8l wo | wo | x | x | x | x

Darun Beel 2 |os| 11| 14] 09 i1~1 07 |05 |au 0540 x | 10l o8] o7]o7]os|1a] 12]09] 18] 15] 18
Rasulour Khal J X x 06 05 05 X 10 06 06 x 06 06 14 15 BLIIIXJN¥F 10 10 16 1.
Location! Site 1997 1998 1999 2000
Source Code| © N D J F M A 1 J J A S o N D J F 1| A M J J A S o N| D J F

Lohajang River 8 06| 06

Lohajang River 15 06| 08

Bara Beel 6 04| 16

Baruha Khal 10 01] 11

Alia Kuman Beel 1 04| 06

Tangail Khal N X X

Darun Beel 2 10| 3.0

Rasuillur  Khal J 1.2 14

Note: Recreational Water Quality Standard for Bangladesh 2.0mg/L.




A.-l: Chcllliral 0:'9:gl'u Demand (COD) in R{'Uealional Waters (Rirer/Khal/lklI'l),  mg/L

Location! Site 1995 1996 1997

Source Code A -~ 3 J A soN D F J SON 1}~ 1lals
Lohajang River 1 24| X
Lohajang River 6.0 | X

Bara Bed 184 | X
Baruha Khal 2401 X

Alia Kumari Beel 13.6| X
Tangail Khal X1 X
Darun Deel ~ IIII~II IS.GIX

R ; 92 X
Hememtom & +00% 1008 1999 Ngooo_
Source Code o N 1> J F il A LLE N J A [ M A n J N J F| 1T
Lohajang River 8

Lohajang River I;

Bara Beel 6

Baruha Khal 10

Atia Kumari Beel 11

Tangail Khal 13

Darun Beel 2

Rasulnur  Khal 3

Note: Recreational Water Quality Standard for Bangladesh 4.0 mg/L

A.S : Iron in Rccrratioual Waters (Rin'r/Khal/H('('l). mg/L

Location' Site 1997 1999

Source Code o N 1> J F n A A M } N L1
Tangail Khal 13 X X X X

Note: Recreational Water Quality Standard for Bangladesh NYS



A.6 : Zinc in Ih'ITI<Itiollal Watl'rs (RiH'r/Khalllkd), mg/L

Ll ocation! | Site 1 = ==

Source Code| A LLI J ﬁ S of N 1 J FIl M| Al ™ J Nﬁ J A 0 1 J A J S
l,ohajang Ri\"er 8 X X | 016| 0.18 | 0.200 09| 03| 01| 08| 00| o5 X | 0.05| 0.04| 0.03| 0.09 | 0.04 0.06 | X X X X X X X X X
Lohajang River 151 005 0.00f 0.15) 0.8 | 09| 01| 04] 02| 09| 08| 00| x |o0o07]| 008| 005| 005 | 0.05 0.18

Atia Kumari Heel 11| 008|006 003] 03 | 013 014| 08| 06| 07| 05| 06| x |0.04] 0.05]| 004 | 004 | 0.05 0.15

Dawn Heel 2 | 015 012 000| 00 09 08 06 04 06 04 02 X 003 002 002| 005 003 0.23

Location! Sill' 1997 1998 1900 2000
Source Code| O N 1 J F M A M J J A S o N D J F M A M J J A S ) N D J Fl ™M
Lohajang River 8 X X X X

Lohajang River 15

Atia Kumari Heel 11

Luawn—sm Z

Noll": Recreational Water Quality Standard for Bangladesh NYS

A.7: Fat'fal Colifnnn Bacteria in Recreational Waters (Rher/Khal!Beel), 1000 per 100ntl sample

1. {x:ation! Site 1905 1”}3@ 20

Source Code A J J A S [0} N ) J F 1] A " J J A S (0] N 1 J F 1n A n J J A S
Lohajang River 8 X X 0 5 6 3 027 08| 40 01| 05| X 14| 5 3 2.4 1 X | 28|02 i7]|o08]| 14|49 280|220] 1120 90| LI
Lohajang River 15 18 10| 20 5 14 | 20 4131 1407 02| X 35 2 1 4.6 1 | X 18 | 40| 16 | 15| 02 | 14| 150 ]24.0| 150| 80| 05
Hamha Khal 10 X X | 220 | 1,040 2 43 0 11| 22 | 129 9 x| 40| 0] 48 5.0 0 X | 88| 08| i.7 |140| 8.0 |47.0| 117.0| ### | 105]|51.0| 11.0
Atia Kumari Heel 1 1 1 5 3 7 0 1 19| 28 12|71 x| 27| 2 13 18 |o001| X | 45| 01| 21 |01 |085] 56| 190]320]| 50 | 24.0] 50
Tangail Khal 13 25| 120) 260 | 30 IS |LXIO] 20| 2 | 07 |41 ] 35| X 65 | 10| 32 51 X 24 | 20| 30 |69 |## | x X X | x X | x
Dawn Beel 2 1 4 34 2 2 1 2 | 38] 05 |04 1 X 4 4 7 2.0 4 X | 53 J05f 05|10 ]o02]03]| 47 |50]08] 42|01
Rasulour Khal 3 X X 30 08 2 17 7 012 i7 03 07 X 105 30 0.3 9.0 X 02 02 09 01 05 48 200 140 10 44 0.1
Localion! Sill 1997 1908 200 <000
Source Code 0 N ] J F | A n J J A S o N D J F LN 1" J J A S o NI 7 J Fl n
Lohajang River 8 0.9 | 0042

Lohajang River 15 70 | 10

Bara Beel 6 X X

Hamha Khal 10 11.0| 10

Alia Kumari Heel 11 21.0 | 0.43

Tangail Khal 13 X X

Darun Beel 2 20] 03

Rasulpur  Khal 3 05 03

Noll": Recreational

Waler Quality Standard

for Bangladesh N'YS




AN : TCllptraturt:  of Drinking \Vatt'rs."(:

l.ocation/ Site 1995 1p96 1997

Source Codc | A " J J A S [¢] N J) J F 1| A L J J A S [o) N 1) J F LLE ' LILH J A S

I - T

Hand Tubcwell 7 [151] 260] 150] NO| 180] 150 | 260 24.0] 230 ] 200] 220 x | 260 27.0] 250 [)AULI| 270] x | 26| 245 | " 1Kpeo.0| 24.0] 24.0] 26.0] 25.8] 270 x

Hand Tubc\l,'cll 14 240 260 250 250 260 250 240 230 220 200 230 x 250 270 ,lif@ tH,J: 270 «x 16 240 240 240 240 248 240 250 261 X X

Location! Site 1997 1998 1999 2000

Source Code | O N J) J F " A mi J A S ] N 0 J F nm | A L R J A S (o] N | I J F| nr

Hand Tubcwcll 7 26.0 | 23.0| 220

Hand Tubcwecll 14 26.0 220 220

Note: Drinking Water Quality Standard for Bangladesh 20°C_30°C

A.9 :pH naf Tcmpcrature  of DriJlkin~ W.Itt"rs

Location! Sitc 1995 1996 1997

Source Code A my J A S o N D J F LLE " J J A [¢) N J) J Fl 1| A LI J A2

TandTubcwell 7 68| 70 [ 70| 70| 70| 72 ] 73] 73| 74| 74] 74| Xx | 72| 74| 75 ::9)t7zs| x | 69| 68| 70| 70| 70| 70| 72 ] 70| 70| 70] 70

lland Tubcwell 14 73 70 72 7.2 68 72 73 74 74 15 74 X 73 74 74 7.1 75 X 68 68 71 70 70 70 84 70 70 70 70

Location! Site 1997 1998 1999 2000

Source Code| o N D J F L n J J A S [¢] N 1J J F 1l A | J Al s [¢] N| O] J F |l ur

and_Tubcwe 7 67 6.7 | 6.7 |

lland  Tubcwcll 14 6.7 6.6 6.6

Note: Drinking Water Qualit)' Standard for Bangladcsh 6.5-8.5

A.IO : Electrical Cnllducth.it~. (EC) in DrinkiuJ,: Wacers, mSlelll

Location! Sitc 1995 1996 1997

Source Codc A 1] J J A S o] N D J F " A " J J A ] N 1 J F "1 A 1] J J A Ln.

.
Hand Tubcwecll 7 440 | 460 | 460 | 450 | 440| 430 | 450 | 440 | 450 | 420 | 420| x | 420| 390| 450 420 | 450 430 | 410 | ###| 420 | 470 | ###| 490 | 410 | 410 | 410 | 450 | X
Iland  Tubcwell 14 460 480 450 470 480 490 470 450 420 420 430 420 420 410 430 380 X 390 350 ### 360 350 #11- 380 380 370 370 390
- .

Location! Sitc 1997 1998 1999 200q

Sourcc Code o N 6] J F n A L] J J A S 0o N D J F LN B 1" J J A S [0) N [¢] J F "
- 7 X | 460 | 450 [ 440

Hand Tuhcwcll 14 X 300 480 410

Note: Drinking Watcr Qualit)' Standard lor

Bangladesh Nill'




~\.11 : Ammonia

in Drinking Watl"rS, Ilg/L

Location! Site | | TO! - 1996 I 1997
SOUTTE Cote|— A 1] | I STOTNITT 301 1 o “- - N N ] N ’
-Haho Tubcwal 7 L l~ Ll I~l — ~l LB B ) I~ —~— P P ~N AN N ~ s S P
Tland Tubcwcll 14 » 7y 7y ] " gy “‘<|I|¥tIIM@I( ’_I I 1 1 i i [
Location! Sitc T 19 199 200
FSource Code] O N| O 3 F| M| A ™ Jl Al 9 of N[ d 3| Fl m| A wm| 0 ]s Al s] ol n| o] af F| ™
| Hand Tubc\Vcll Z 1K 'IT4~!ll‘|IT‘
TMand Tubewe 2 THB TV UM
Note: Drinking Water Quality Standard for Bangladesh 0.5 mg/L.
A.12 :lIron in Drinking Waters, Illg/L
i""ocationl Site 1995 1996 1997
Source Code A 1] J J A b o] N J F M A M J J A b/ [0} N D J riM A LI J A S
[Fand Tubcwetl 7B AT IS AT B TKI mil| dijn M@| 200 X |KIF | M1 G WA X |t Min|ame. e K -] x | x | x oKX
Hand Tubewell 4t T IMTUMmMUmTN- bit JEIT @0 ) m e x M HiT agm IMM 1Im x 1M GGEG ctiCl IRGTNSIT@ :IMI ftim x X X x
i"ocationi Site 1997 1998 1999 2000
Source Code| o N D J F n A n J A 3| o N D J F LLE BN LN R J Al s [¢] N| D J r 1]
| Hand Tubcwell Z 160l 150 100
ITand Tubewell 14 200 16.0 15.0
Note: Drinking Water Quality Standard for Bangladesh 0.3 mg/L-LO mg/L
A.13:  Chl'lllicai Ox)-grll lkmand (COD) in Drinking Waters. mg/L

| |
Location/ Site 1995 1996 1997
Source Code A " J J A w SONW D3 r | m o0 Al sl o NID Jo_rflw| alw|sf s|al] »
Hand Tuhcwell ot~ "o ——~— "~ ==Ereadhnil:@M 2 os IEW|[oo| 10] 14 04] 00| x
'H?nd I'ubcweclJ 1/745~7=1 , [ | ICBE] | | "] , , [ ] , 3 m, 1 , , - , ’(l |Nk 16 '0 10 36 4.4 00 0.0
Location! Site 1997 1998 1999 2000
Source Code | O N D J F " A L] J J A S (0] N D| J F i A 1 J J A S ] N 1 J FE|l 1!
Hand Tubewcll 7
Hand Tubcwcll 14

Note: Drinking Waler QualilY Standard for Bangladesh .to mg/L



A~ : Fal'(Cal Culifonll Uac(I'ria in Drinking W.ltt.'rs, WOOpl'r 100 ml sample

Location/ Site 1995 1b96 1997

Souf{;e Code | A n J J A S o N Il J LLE " J J 0 N 1l [ T 1 J A S

TTand Tabowel) T[O0] 0] 0l o] ol o] ol o] ofco]l o 0 | 0 |[TEXEIW] o 0| 0] 0 o[o] o o o[ o
Hand Tubcwcll 4 0 0 0 0 0 0 o0 0 o 0 o o [VI——e 0 0 0 0 0 0 0 0 029 0 X
Location/ Site 1997, 1998 1999 2000
Source Code (o} N D J F n A M J J A S 0] N D J F A L) J J A S [0) N J F M

[Famd— Topcwelt T X 9} Y

Hand Tubcwcll 14 X 0 0

Note: Drinking Water Quality Standard for Bangladesh 0 per 100 ml sample

A.IS : Temperature of Irrigation Waters «.,C

Location/ Site 1995 1906 199

Source Code | A J A S ] N Il J F|l m| A M J J 1l J Fl M| A M J A S

[Shallow _Tubewell [ 4 | 255] X X X X X X X X X X | 180] Xx X X X X X X | 15.0] 15.3] Nil X X

)cep  Tubewcll 1 16.0 X X X X X X 11.0 140 X 180 X X X X 16.0 Nil X X X
Location/ Site 1998 1999 2000
Source Code o N D J F M A M J J A S 0] N D J F A M J J A S o] N J F M

EEHUW TObewedt T XT X[ X[ X | | | | [ | | | | |
€Ep T UDEWEI T X X X X

Note: Drinking Water Quality Standard for Bangladesh 20"C-30"C

A.16 : pH of Irrigation Waters

Location/ Site 1995 1996 1997

Source Code A J J A 0 F LLE . M J A D J F M M J

Shallow  Tubc\l,'cll 4 73| X X X X X X X X x| 771 x X X X X X X x| 72] 73| X X X | x
Deep Tubewell 1 7.2 X X X X X 81 75 X 76 X X X X X X X 72 X X X
Location! Site 1997 1998 1999 2000
Source Code o N 1l J F M A n J J A S 0 N D J F A " J J A S 0 N J F L

“Fram TUanCwWelt 7 X X X X

Hand Tubcwell 1 X X X X

Note: Drinking Waler Quality Standard

for Bangladesh 6.0-8.)




A.1?: Ell'flri,:al Cf)ndlirthit~-(ge) in Irrigalioll Walcrs~ mS/nll

Location! Site 1995 1996 1997
Source Code A 11 J 1 A o 0] J F n A " A S o] Fl | A | J A

[Shatow  Tubcwent 4 470 | X X X X X X X X 420 | X X X X X 420 | ## X X X X

Deco  Tubewcll T 440 X X X X X X X 410 430 380 X X X X X X X ##t. X X X X X
Location! Site 1997 1998 1999 2000
Source Code o N [0} J F L1 A " J J A S 9] N F LI Y 1 J A S [¢] N]| O J £ 11
FTand. Tubewel 4 X X X X

Hand Tubewell 1 X X X X

NOle: Drinking Water Quality Standard for Bangladesh 750 mS/cm

A.IS : Iron ill Irrigation Watcrs~ 1i~/L

l.ocation/ Site 1995 1006 199

Source Code A 1" J A 0 1 Sl A 1 A [o) o] E 11 LN I J S |

[Shallow T ubewclT Z 25 X X X X X 50| X X X X X 14| 9.0 X
Deen Tubcwcll 1 [[8]] X X X X 9.0 80 ) X X X X X X X 120

Location/ Site 1997 1998 1999 200
Source Code 0 N D J F n A Sl J J A S 0 N J F Sl A L) J A S 0] N 1J J E "
an ubcwell 1 X X X X

Note: Drinking Water Quality Standard for Bangladesh NYS

A.19 : ChI'mical (h~'g("110cmand (COD)in Irrigation Watl'rs, mg/I.

Location' Site 1995 1995 200

Source Code A Sl J J A 9] D J F 1] A 1 [o) D E " M J ] A

3 [ O] X[ X[ X [ ] [XT X[ X[ X b= x [ 2] x x [ x] x| x| x x | x] x| x| x

~Deco TubeweT T 0 X X X X X X X X 2 L=t x 29 X X X X X X X X X X X _X
Localion/ Site 199 1998 1999 2000
Source Code o N D J F " A 1] J J A S 0 N J F M A M J J A S O N D J F M

[TTana . Tuncwell s X X X X

Hand Tubcwell 1 X X X X

Note: Drinkin.g Waler Quality StanJard

for Bangladesh NYS




2\211: T I ratun’

of Fi~hilll.: Waters

Okt:l and IllighiJ."C

1, {lc<ttion/ Site 1995 1996 1997
Source Code A M J J A S [¢] N 1] J F M A M J J A S [¢] N D J F M A M J A
m=mnT Bee 5 |- B[ Ho0] 360 300 [1 ] 300 [ 170 | T [ K Q[ 180 | X ] 290 JETT] 300 [ 240 [MPpx NI 220 | 128 IM@] 148] 290[ 272 | 180] JIB] x [ x | x
Santosll Di211i o B W 160 'imUi ~Hls00 200 170 210 210 250 x 300 MII 200 260 MM x m)j @€ 126 .@~260 285 192 300 iUli X X X
Location/ Site 1997 1998 1999 2000
Source Code 0] N D J F M A M J J A S (] N D J F M A M J J A S o] N D J F M
JU2ini Beel 5 X 1285 210[lM)

Santosll  Dizhi 9 ' x 20 i@ HME

Note: Drinking Water Quality Standard for Bangladesh 20"C-30"C

A.21 : pH of Fishing Waters (nrel and Dighi)

i,ocation! Site 1995 1996 1997

Source Code| A | M| J J A s o| N n| J Fl M| Al ™ NI A ol N| D J Fl M| A m| ) J | A
pmdni - Reel 5| 8o 75| 75 75| 75 |t:at:| s1| so| 81| 83|t~If x |'iif¥Y NIi |i~Xiln:iiiM [tM 83| 83| 9 | 85| 85| lwall 80| 80| 85| 8.0
Santosh  [k~hi 9 83 78 71 80 71 76 79 84 82 PKil:l'INl: x 84 83 [r'Mt) ss 85 84 81 9 85 i 9 83 'iFf 85 @il x
i*ocation! Site 1997 1998 1999 2000
Source Code o N D J F M A M J J A S o N D J F M A M J J A S ] N D J F
Ju!lini Beel 5 86| 81

Santosh Di!thi 9 78 75

Note: Fishing Water Quality Standard for Bangladesh 6.5-8.5

.-\.22 : DissolH'd Oxygen (DO) in Fishing Waters (lkcl and llighi), mg/L

Location! Site 1995 1996 1997

Source Code A M J J A S (0] N D J F M A M J J A [0) N D J F M A M J J A
Jullini Beel 5 86| 85| 9.0 9.0 | 100 90| 9.0 9.0 97| 95| 99| x | 101| 00| 9.8 99| 91 X 9.0| x | 139] 114] 106] 9.1 85| 79| Xx X X
Santosh  Di"hi 9 91 90 90 85 85 90 90 95 97 96 99 X 9.7 100 101 99 100 X 81 X 131 111 101 87 81 73 X X
Location! Site 1997 1998 1999 2000
Source Code | O N n J F M Al m J J A S o N D J Fl M| A | M J J Al s ] N|] D] J F
[JUTTINT Beel 5 X BU[ 60 50

Santosh  Dilthi 9 40 4.0 4.0

Nnte: Fishing Water Quality Standard fpr Bangladesh

-1mg/L-6 mg/L




A.23: Total Hanlu('Ss (CaCOJ) in Fishing Waters Ok™1 and Diglii), 1ll.:/L

| peation/ Site 1995 1996 1997
Source Code A n J J A 7 O N n J 7 1" A n A A S 0 N n J n A I A S
Ju~ini Heel 5 | i ~#IMI[ "~1" +HA" 55| 101 | 855|M$@): 855 85.5) 855 x | 101] 85| IN~AIML| @i x | Mil'iiid! |::~Himi@ MM ~~|I W hl4~iJWSMIM@ x
Santosh  Diihi s $M MIi fiil~M# ~@ @I @MI @il ~~lisi@ x  ~[TM#I-M¥Mj;MIl x  MW'~IWM% i\H $iii *~# Lj¥ iiilij MIil~~# X
Location! site [ [ 199 1998 1999 2000
Source Cod_e o) J F 11 A LA J J A S [¢) N D J F 11 A 11 J J A S 9] N D J F 11
Jultini Heel 5 | x [mEN$Ii:[es5

Santosh  Dilthi 9 x ~M=&;1 s

Note: Fishing Water Quality Standard for Bangladesh 80 mg!L-120 mg/L

A.2~ : Amlllonia in Fishinl-: Watl'rs (BI'l'L and Dighi), mg/L

Location' Site 1995 1996 1997

Source Code A 11 J 0 SON D J F MAL-.1 (. A SON D ] F MAL-.1 J A S
Jutini teel 5WUtH|W|aXtM iWX tMiMHIt @ WiTHin  x@lili, |III$|W|tI 'H@M x M TINt InliZHIl( 148t @M:'IM IEI 2 1 X
Sa",osh Di,hi 9 )65 lllit, Int tif~{ HIif i@iHilNXIWXi "ilia' 'lii$ {ift:' x im&'im&'iiinW,I{HMIM  x {(Hi iii!,!i{%t n& l'iW'idiifi@if ii(\;iew 1 x  x

| ocation! Site 1997 1908 1999 200g|_
Source Code 0 N D J E " A 1 J J A S [6) N D J E 1 A | J J A S [6) N D J F 1]
Jugini Beel 5 x | liilf 1% miMi |
Sanlosh  Dilthi 9 x W¥ jj* iw}

Note: Fishing Water Quality Standard for Bangladesh 0.075 mg/L

A.25 : Ell'ctricai  Conducth:it)’  (EC) in Fiohillg watlrs (11((1and Digiti), —mS/clU

Location! Sile 1995 1996 1997

Source Code t© t-l J J 0 SON D N A JAVS J J sol J F A M J J A S
Jugini Beel 5 @jit @ ~Mt~mt @if t~jjKtt—~ $Hft~~m1'[ tl~tx ¥t# ttm: t~tthH@t X :~j~tft.]~*lM~*~f#I[W Wit~ ~M~ H~j1*f s~~~ x
Santosh  Dit!]li o tt~r Jilt :J—£ttsaiff ~#HAY~L~M~&)~IM,:~nx H~ij: ~t~FHW/ NILE x ttf~tiiiiifo—~ St~ tmr i~ ~ii~BLox o x
ocation! Site 1 | 1997 1998 1999 2000
Source Code T N 1l J F "1 A '1 J J A S o) N D J F M A M J J A 5 [0) N D J f M
Jm:ini Beel 5 x| i |aM| tiM:

Santosh  Dit:hi 9 x Liffljg= [iM

Note: Fishing Water Quality Standard for Bangladesh ROO mS/cm-looO  IlIS/cm




2\26 : TI'NNAL'ratUfl" il 110dl~trial Efllut'lll  Water (Ba.lldinolll Wa~t(").oC

13)(:ation! Site 1995 1996 1997

Source Code LA J 1A s o| N D n| A J A s| o N| D n|l Al n Al s

lJandloom Factoft | 12A | x |::~#t~gHHUI@IW |;a~)hiM |midi| i'i+~x x| x| x X | X

llandloom factort' 121t X SEII B~ l22ZK-a5,] Tnil [iM X X X X X X

Locatiorv' Site [~ | 1997 1998 1999 2000

Source Code (0] N D J F 1 A L S 0O N J F | A 1 J S o N F "
CONTAT T[T T[] [

llandloom  Factorv ~ 12I!

NOle: Induslrial Etlluenl Quality Standard for Bangladesh 6.0-9.0

A.27 :pH (If Industrial ~ Effluent Water (Hillldinolll Wa<;te)

Location! Site 1995 1906 1997

Source Code A >1 J J A S (o} N D 1 A 1" J A S 0 N D 1 A L A S

llandioom  Factor\! | 12A| x | 83| 75| 85| H¥| 85| 88] 81| 9.0 X X X X X

llandioom Factor 12B x 82 85 8A |Vl 90 78 83 x X

Location! Site 1997 1998 1999 2000

Source Code | O N D J F n A >11 S 0 N J F LY . " J S [¢] N F "

andloom _ Faclor T2A

Illandloom  factor\' 12B

Note: Industrial Etlluent Quality Standard for Bangladesh 6.0-9,0

A.28 : Amlllonia in Industrial Etlluent Water (Handloolll Waste), mg/L

Location! Site 1995 1996 1997

Source Code 1] J J A S (0] N D 1" A L J S O N D >1] A 1] A S

llandloom Factor\' | 12A| x | 04 | 23| 08 | 107] 24| 29] 3.0 1.0 X X X X

llandioom FaClorv 12B X OA 22 0.7 43 19 24 34 X X X X X

Location! Site 1997 1998 1999 2000

Source Code (0] N D J F L1} A >1 J S (0] N J F 1 A L J S O N F L)

andioom _ Faclor 2K

llandioom FaclOrv  12B

Note: Industrial

Eftluelll QualilY Siandard for B;lligladcsh 5 mg/L




A.29 : Chl'llikal (hn:I'll  Ikmaud (COD) in IndustriJ1 Elllueut Watef (Haudluolll Wasle), 1Ug/l,

1_ocatiun/ Site 1995 1996 1997

Source Code A J J A j 0 N 1 J F 1 A L) J J A S o N )] J F 1n A 11 J J A

"
llandloom Factor\' [ 12A | x |")$| 38| 180] 230| 120| 130 130f 170 x | x

x
x
x

llandloom Factor\!  12B  x 184 80 tIIMJ 180 130 80 102 «x X X X X X X X

Location! Site 1997 1998 1999 2000

Source Code o] N D J F n A M J J A S o N D J F M A " J J A S o N D J F

l‘Hﬁ'Iluluulll Factory I J.LI-\I I I I I I I I I I I I I I I I I I I I I I I I I I I

Ilandloom  Factor\! 12B
Note: Industrial Eflluent Quality Standard for Bangladesh 200 mg/L

A.30 : Chromium  (+ VI) in Industrial Eflluent Watef (Ha.lldloolll Waste), mg/L

Location! Site 1995 1996 1997

Source Code A 1 J J A S [0) N D J M J J A S o N D J E M A M J J A

I1andloom Fac(or' | 12A| x | 0.59 0.12[ 0.09| cos| o7 [HiPEIMEIWilt x | x| x | x | x x | x

Mandloom Factor' 128 x TL# T~ 200 118 JON MM Tidd. x  x x x x x x X X

Location.' Site 1997% 1998 1999 2000
Source Code o] N D J F 61 A M J J A 7 [0} N D J F 1l A 1" J J A S o] N D J I

[TTanaToom  Factony | L2A

Itandloom  Factor\' 12B
Note: Industrial Eflluelll Quality Standard for Bangladesh 0.1 mg/L
Legend: X ~()t Alailahle/Sampk'<l;  :\'YS ;\'nt Yet Settled
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